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General and Physical Chemistry. 


Infra-red Radiation Spectra. By H. Becqueren (Compt. rend., 
97, 71—74. Compare also Abstr., 1883, 761).—The author has 
examined the infra-red radiation spectra of several metals by the 
method previously described (Compt. rend., 96, 121). 

Sodium gives two strong lines of wave-lengths 18190 and 10980, 
coincident with two lines in the solar spectrum. The line at 8190 
can be seen with an ordinary spectroscope, and coincides with 
Brewster's solar line Y. 

Magnesium gives three strong lines at 8755, 10300, and 11300 
respectively, coincident with three lines in the solar spectrum. 

Calcium in the electric arc gives a strong band of mean wave- 
length about 8480, coincident with a group of lines in the solar 
spectrum. 

Potassium gives five strong lines at 7700, 10030, 10730, 11250 and 
11820 respectively. 

Silver gives two very strong lines at 7720 and 8290 respectively. 

Thallium gives a very strong line at 11050, very near the second 
— line, but much stronger than, and quite distinct from, the 

tter. 

The infra-red region of the spectrum down to about wave-length 
8600 can be seen with an ordinary spectroscope by concentrating the 
light on the slit and filtering out the more luminous rays by means of 
a solution of iodine in carbon bisulphide. C. H. B. 


Copper Oxide Battery. By F. pe Latanpe and G. CHaprron 
(Compt. rend., 9'7, 164—166).—The elements of the battery are zinc, 
cupric oxide, and potassium hydroxide. The cupric oxide is in con- 
tact with a plate of iron or brass which forms the positive pole, or 

VOL. XLVI. b 


2 ABSTRACTS OF CHEMICAL PAPERS. 


the outer vessel of the battery is constructed of one of these metals. 
The cupric oxide is the depolarising element of the battery, and is 
reduced to metallic copper, its conductivity increasing therefore as the 
battery is used. The electromotive force of this cell is about one volt, 
and its internal resistance is very low and does not sensibly alter 
while the battery is in action. Small sizes give a current of two 
ampéres ; large sizes give as much as 30 ampéres. Since the potash 
solution has no action on the oxide of copper nor on the amalga- 
mated zinc, there is no waste when the battery is not in action. The 
reduced copper can be reconverted into oxide by roasting. This 
battery can be used for long periods through low resistances, since 
depolarisation is rapid and complete. C. H. B. 


Currents Produced by Immersion and Emersion, and by the 
Movement of a Metal in a Liquid. By KrovucuKo.t (Compt. rend., 
97, 161—163).—It has been known for some time that if two elec- 
trodes of the same metal are immersed in a liquid and one of them is 
moved, the motion produces a current the direction of which depends 
on the nature of the metal and liquid. If, too, one of the electrodes 
is placed in the liquid and the other is immersed afterwards, a current 
is produced at the moment of immersion. 

The author finds that a current is also produced when one of the 
' electrodes is withdrawn from the liquid. The current at immersion 
is in the opposite direction to that produced by movement of the 
electrode in the liquid ; the current of emersion is in the same direc- 
tion as the current produced by movement. These immersion and 
emersion currents are produced when the metal is passed from an 
insulating to a conducting liquid, as well’as when the metal passes 
from the air into a liquid. The electromotive force produced by 
motion is analogous to that produced by polarisation: it is destroyed 
by solutions of salts of the metal of which the electrodes are com- 
posed, so that if the saline solutions are sufficiently strong, no current 
is produced by moving the electrode. These phenomena can be 
explained by Helmholtz’s hypothesis of double layers of electrical 
tension, C. H. B. 


Determination of the Limits of Electrolysis. By C. Trucnor 
(Compt. rend., 9'7, 92—93).—Since the electromotive force required 
to decompose a given compound depends on the heat of formation of 
the compound, it follows that a determination of the minimum elec- 
tromotive force necessary to produce decomposition, furnishes 4 
measure of the heat of formation of the particular compound. The 
author employs a small Gramme dynamo, with a Jamin magnet, driven 
by a Smidt’s water-motor fitted with a special regulating apparatus. 
The electromotive force is practically proportional to the velocity of 
the rotation of the dynamo, and this velocity can be regulated within 
very narrow limits. The actual electromotive force is determined by 
a volt-meter graduated by means of a Daniell element. Determina- 
tions of the minimum electromotive force required to electrolyse 
water, potassium sulphate, and other compounds, agree very closely 
with thermochemical determinations. C. B. 
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Pyro-electricity of Blende, Sodium Chlorate, and Boracite. 
By C. Friepet and J. Curie (Compt. rend., 97, 61—66).—Crystals 
of the cubical system which show tetrahedral hemihedrism behave 
like crystals of the hexagonal system. If heated or cooled regularly, 
i.e., 80 that the expansion or contraction is equal along all the axes of 
hemimorphism, there is no development of pyroelectricity, but if the 
heating or cooling is irregular, so that tension is produced in different 
parts of the crystal, then electricity is developed. These phenomena 
have been observed with blende and with sodium chlorate. Mallard 
has shown that boracite at ordinary temperatures belongs to the 
rhombic system, but at about 265° its form changes to one belonging 
to the cubical system. The authors find that if a plate of boracite 
cut parallel with one of the tetrahedral faces is heated at 300 —320° 
for some time and then allowed to cool regularly, no electricity can 
be detected until the temperature falls to about 265°, but at this point 
there is a considerable development of electricity, which gradually 
diminishes in intensity and eventually changes in sign. It appears 
therefore that when boracite cools regularly it only becomes pyro- 
electric at the point at which it ceases to belong to the cubical 


system. C. H. B. 


Melting Points of Salts. By E. Maumensé (Compt. rend., 97, 45 
—48).—Pure potassium nitrate melts at 327°; pure sodium nitrate at 
298°. The following table gives the melting points of various mix- 
tures of these and other nitrates as calculated and as observed :— 


Calculated. Observed. Difference. 
+NaNO, 320°7 265—247° —55°7— 73:7° 
+NaNO, 318°4 265—244 —55°7— 744 
+NaNO, 313°8 265—2ly —55°7— 948 
+2NaNO, 308°8 242—224 —66'8— 848 
+8NaNO, 306°2 267—237 —39°2— 69°2 
+AgNO, 246°8 169—121 —77-8—125°8 
+AgNO, 262°5 191—131 —71°5—131°5 
+AgNO, 231-7 Q51°5° +19°8° 
+AgNO, 248-0 263-0 +15° 
AgNO,+KNO;+NaNO, 258°5 190—130 — 68—128°5 
NaNO, +Ca(NO;)2 374 or 399°* 235—216° —158 or 183* 


The first of the observed temperatures is the point at which crystals 
begin to form in the fused mixture, and the second is the point at 
which the whole mass becomes solid. The fall of temperature between 
these two points is perfectly gradual, and there is no fixed inter- 
mediate point which can be regarded as the true melting point of the 
mixture. The mixtures of sodium and silver nitrates do not show 
this irregularity, but have a definite melting point. Calcium nitrate, 
which cannot be fused alone without decomposition, melts readily 
when added in small quantities to fused sodium nitrate, and does not 
decompose. Zinc nitrate behaves in a peculiar manner. When a pre- 
viously fused and resolidified mixture of sodium and calcium nitrates 


* According as the melting point of calcium nitrate is taken as 450° or 500°. 
b 2 
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in equivalent proportions is added gradually to gently heated zinc 
nitrate, the fragments of the mixture decompose at a temperature as 
low as 210°, and decomposition continues so long as any of the frag. 
ments remain undissolved, but ceases when the whole mass becomes 
completely liquid. The same phenomenon is observed on each succes- 
sive addition of the mixture. A mixture of the three nitrates in 
equivalent proportions solidifies at 170°, about 80°5° above the calcu- 


lated melting point. C. H. B. 


Barium Alcoholate. By De Forcranp (Compt. rend., 9'7, 170— 
172).—Barium alcoholate is so readily decomposed by atmospheric 
moisture, that it is almost impossible to obtain it free from hydroxide, 
and in thermochemical determinations it is necessary to make a cor- 
rection for this impurity. The heat of solution of the alcoholate at 
20° is + 19°76 cal., from which it follows that — 


2C.H,O liquid + BaO solid = (C,H,O).Ba solid + H,0O solid 
develops + 14°48 cal. 

2C,H,O liquid + BaH,O, solid = (C,H,0).Ba solid + 2H,0 solid 
develops — 1°68 cal. 


This development of heat is somewhat smaller than that produced 
by the hydration of barium oxide. The reverse reaction (C,H;O),Ba 
solid + 2H,0 liquid = 2C,H,O liquid + BaH,0, solid, develops 
+ 456 cal. These results explain the known properties of the alcoho- 
late. In presence of excess of alcohol it is necessary to take into 
account the heat of solution of the alcoholate in alcohol and the for- 
mation of secondary alcoholates similar to those of sodium. The heat 
of solution in a large excess of alcohol is + 20 cal.; if a saturated 
solution is formed it is + 12°50 cal. By reason of the dissociation of 
the secondary alcoholates, an alcoholic solution of barium alcoholate 
always contains (C,H,V),.Ba. If such a solution is mixed with a small 

uantity of water, part of the alcoholate is converted into hydroxide, 
and the latter, being insoluble, is precipitated. The equilibrium of the 
system is thus disturbed, and the conversion of the alcoholate into 
hydroxide continues until all the water has been precipitated as barium 
hydroxide. 

The following table shows the relative stability of the metallic 
derivatives of certain alcohols and acids with respect to water and 
acids. It is, however, also necessary to take into account the forma- 
tion of secondary compounds (hydroxides, secondary alcoholates, basic 
salts, &c.), since the heat of formation of these bodies may change the 


direction of the reaction :—, 


2C.H,O liquid + BaO solid = (C,H,O),Ba solid + H,O solid 


develops + 14°48 cal. 
2C.H,0 liquid + BaH,O, solid = (C,H;O),Ba solid + 2H,0 solid 


develops — 1°68 cal. 
2C,H,0 liquid + Na,O solid = 2C,H;NaO solid + H,0 solid 


develops + 34°70 cal. 
C.H,O liquid + NaHO solid = C,H;NaO solid + H,O solid 


develops + 0°25 cal. 
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20.H;NaO, solid + Na,O solid = 2C,H,Na,O; solid + H,O solid 
develops + 34°54 cal. 

C;H;NaQ, solid + NaHO solid = C,H,Na,0; solid + H,O solid 
develops + 0°12 cal. 

2C,H,O solid + K,O solid = 20,H,KO solid + H.O solid 
develops + 76:4 cal. 

C.H,O solid + KHO solid = C,H,;KO solid + H,0O solid 
develops + 17°7 cal. 

H,SOQ, solid + Na,O solid = Na,SQ, solid + H,O solid 
develops + 103°6 cal. 

H,SO, solid + 2NaHO solid = Na,SQ, solid + 2H,0 solid 
develops + 69°4 cal. 

C. H. B. 


Heat of Formation of Potassium Fluorides. By Guntz (Cumpt. 
rend., 97, 256—258).—Anhydrous Potassium Fluoride.—The neutral- 
isation of 1 mol. hydrofluoric acid (dilute) by potassium hydroxide 
(dilute) develops + 16°12 cal. The heat of solution of the anhy- 
drous fluoride is 3°6 cal. These results agree with those of Thomsen 
and Favre respectively. 


KHO solid + HF liquid = KF solid + H,O solid develops 
+ 30°98 cal. 
KHO solid + HF gas = KF solid + H,0 solid develops + 38°22 cal. 


Crystallised Potassium Fluoride, K¥.2H,0.—Heat of solution —1:03 
cal.: heat of hydration, KF solid + 2H,0, liquid = K¥',2H,0 solid, 
develops + 4°63 cal.; with 2H,O solid, + 1°8 cal. 


KHO solid + HF liquid + H,O solid = KF,2H,0 solid develops 
+ 34°17 cal. 

KHO solid + HF gaseous + H,O solid = KF,2H,0 solid develops 
+ 41°41 cal. 


The action of 1 mol. hydrofluoric acid on 1 mol. potassium fluoride 
in dilute solution is accompanied by an absorption of heat — 0°57 
cal.; a phenomenon similar to that observed in the case of hydrog.n 
potassium sulphate. The heat of solution of potassium hydrogen 
fluoride, KF,HF is — 6°01 cal. 


KF solid + HF gas = KF,HF solid develops + 21°04 cal. 
KF solid + HF liquid = KF,HF ,, ‘ + 13°80 ,, 
KHO solid + 2HF gas = KF,HF solid + H,O solid develops 
+ 53°13 cal. 
KHO solid + 2HF liquid = KF,HF solid + H,O solid develops 
+ 38°65 cal. 
CO. H. B. 


Compressibility and Liquefaction of Gases. By J. Jamin 
(Compt. rend., 97, 10O—16; see also Abstr., 1883, 898).—The author has 
represented the results of Andrews’ experiments by a series of curves, 
the ordinates of which represent the density of the gas, and the 
abscissee the pressure for the several temperatures 13°1°, 21°5°, 31°1°, 
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32°5°, 35°5°, at which the experiments were made. Below the critical 
point, the curve is at first slightly convex with respect to the axis 2, 
because the density increases more quickly than the pressure, but at a 
certain point, B, the curve suddenly changes in direction. At this 
point, the gas has attained its maximum tension, and liquefaction 
commences, the curve continuing in the new direction until liquefac- 
tion is complete, when it suddenly takes a direction corresponding 
with a slow increase in density, this part of the curve being slightly 
concave because the compressibility gradually decreases. That this 
interpretation of the curve is correct is proved by the fact that the 
maximutn tensions of the gas at the different temperatures correspond 
with the points B, B’, B", &c., at which the direction of the curve 
changes. Comparison of the different curves shows that the minimum 
density of the liquid at the moment of its formation is at first much 
higher than the maximum density of the gas when it begins to 
liquefy, but the difference between these two densities diminishes as 
the temperature rises, and at 35° the difference is nil, from which it 
follows that below 35° the liquid ought to form and separate from the 
gas by reason of its higher density, but above 35°, although the liquid 
is still formed, it cannot separate from the gas.. The author has calcu- 
lated the ratios between the density of the gas and the density of the 
liquid in Andrews’ experiments, and also the coefficient of expansion 
b ‘tween 311° and 35°5°. These coefficients are very high, and undergo 
remarkable changes. Between 75°6 and 76 atmos. the coefficient of 
expansion rises suddenly from 0°0821 to 0°2716, which can only be 
explained by supposing that at this pressure and at 31°1° the gas is 
really liquefied, although apparently gaseous, and when the tempera- 
ture rises to 35°5° it again passes into the gaseous state. Again, 
between 82 and 83:4 atmos. the coefficient suddenly falls from 0°13114 
to 00703, a fact which can only be explained by supposing that at 
this pressure and even at the higher temperature the gas is again 
liquefied, although apparently remaining gaseous. It would appear 
that the homogeneous mass in the vessel under these conditions is not 
really gaseous, because it has too high a density, nor yet really liquid, 
because it has a high coefficient of expansion and compressibility, but 
that it exists in an intermediate state. Detailed examination of the 
curves corresponding with temperatures above the critical point sup- 
ports these views. The following table gives the successive incre- 
ments of density due to successive equal increments of pressure :— 


Atmos. 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 
D’/—D — 1011 12 13 31 38 72 271513 9 8 7 7 5 


It is evident that between 82 and 84 atmos. the gas is liquefied, and 
it is also evident that this change although very rapid is not abrupt. 
It becomes less rapid and takes place at higher pressures as the tem- 
perature rises. The results of Cailletet and Amagat’s experiments 
with oxygen, hydrogen, and similar gases at high pressures are repre- 
sented by curves similar to those representing Andrews’ experiments 
above the critical point. In every case the curve is convex at low 
pressures and concave at high pressures, with an intermediate point 
of inflexion which, according to the author’s view, is the point at 
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which the gas liquefies. The increments of density in Amagat’s 
experiments with oxygen at 0°3° are given in the following table :— 


Atmos. 20 30 40 50 60 70 80 90 1090 110 120 130 
D’—-D —.76 77 77 78 78 79 79 82 83 77 7 


Atmos. 140 150 160 170 180 190 
D'—-D 7 7 77 %@% 7 7 


It would appear that the oxygen really liquefies between 100 and 
110 atmos., although the change is not so well marked as in the case 
of carbonic anhydride. The following table gives the points of in- 
flexion and maximum compressibility (H) as determined by Am gat’s 
experiments :— 

Point of inflexion. H. 
130 atmos. 
Methane | aoe 
Ethylene 83 Cs, 
Nitrogen 109 ,, 
0 


” 


It is evident that at a higher temperature these points of inflexion 
and maximum compressibility will correspond with higher pressures, 
but at a sufficiently low temperature the point H will differ but little 
from the point of origin of the curve, and experiments will give only 
that portion of the curve beyond K, which always represents a 
diminishing compressibility; but this is actually observed in the 
case of hydrogen. It follows therefore that at the ordinary tempera- 
ture, and under a pressure of 3—4 atmos., hydrogen has passed its 
point of inflexion, or, in other words, is really liquid. This conclusion 
is in accord with the law of continuity, and brings hydrogen, which 
has hitherto been regarded as an exception, under the general laws of 
the compressibility of gases. C. H. B. 


Change of Volume of Metals and Alloys at Melting. By 
E. Wiepemann (Ann. Phys. Chem. [2], 20, 228—243).—The author has 
made a series of experiments on the expansion of volume at melting 
point, and the relative rates of cooling of tin and certain alloys of 
bismuth and lead. 

The dilatometer method was employed. The substance to be 
examined was enclosed in a closely fitting glass cylinder, at the 
upper end of which was fixed a capillary tube. The most con- 
venient liquid for filling the apparatus was found to be oil, which 
has the advantage of not evolving air when heated to 200°; more- 
over, it does not possess an appreciable vapour-tension at that tem- 

erature. When heated above that point the oil attacks the metal. 

he rate of cooling was determined by heating the metal to 260° in an 
iron vessel. A thermometer protected by a glass cap filled with oil 
was enclosed within the molten mass. The whole apparatus was then 
immersed in a double walled metallic vessel, the intermediate space 
between the walls being filled with water. The intervals of time re- 
quired for cooling 5° were carefully measured; the reciprocal value 
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for these times may be taken as a measure for the velocity of cooling 
of the metal. 

In three experiments, it was found that tin on melting expanded in 
volume 1°76, 1°69, 2°20 per cent. These results are in direct contra- 
diction to those of Nies and Winkelmann, who melted a large 
quantity of the metals and then dropped in a solid fragment of the 
same metal, and observed whether this fragment floated or sunk. But 
the author points out that in this method it would be exceedingly 
difficult to avoid convection currents, which would be liable to carr 
up the solid fragments to the surface in the centre of the vessel. 
Experiments also proved that soft solder expands almost 2 per cent. 
of its volume in melting. 

Alloys of Bismuth and Lead.—Pb,Bi of sp. gr. 11°4 begins to show 
an increase of expansion at about 120—136~, which reaches its maxi- 
mum at 180°. When heated to 240° and allowed to cool, the tempera- 
ture remained constant for long intervals .of time at 180° and 125°, 
the two melting points of the alloy. BiPb, sp. gr. 11°03, expands 
abnormally between 127° and 132°, melts at. 146° and 125°. PbBi,, 
sp. gr. 10°96, expands abnormally between 126° and 132°, melts at 
140° and 124°. PbBi, sp. gr. 9°73, expands most markedly between 
120° and 136°, melts at 125° and 200°. PbBig, sp. gr. 8°6, melts par- 
tially between 125° and 130°, contracts between 172° and 204°; its 
melting points are 170° and 120°. The results of these experiments 
show that these alloys contain a definite compound of composition 
between PbBi and PbBi,, whose melting point is about 125°, and in 
which the excess of one metal, lead or bismuth, as the case may be, 
dissolves. For equal increments of temperature, the proportion of the 
metal dissolved rapidly increases. From the changes of volume at 
temperatures above the first melting point one can conclude whether 
the metal in excess expands or contracts on melting. The experi- 
ments would seem to indicate an expansion of lead and a contraction 
of bismuth, a result in accordance with previous observations. For 
example, the alloy PbBi, consists of an alloy of low melting point, in 
which the excess of bismuth dissolves; if it be gradually warmed to 
120°, the alloy and the excess of bismuth expand regularly. At this 
temperature the alloy melts with marked expansion, and contains the 
solid bismuth in suspension ; above that point, the bismyth gradually 
dissolves and melts, while the rate of expansion pari passu decreases. 


V. H. VY. 


Specific Volume of Saturated and Unsaturated Alkyl Salts. 
By ¥. Weoer (Annalen, 221, 61—107).—The author has made a 
series of determinations of safurated and unsaturated hydrocarbons 
and alky] salts, in order to ascertain the differences of specific 
volume corresponding to known differences of molecular weight. 
The method adopted is that proposed by Kopp, with slight modifi- 
cations ; the dilatometer was not heated in a bath of liquid, but 
was wholly immersed in the vapour of some volatile liquid. By this 
means corrections for the cool part of the dilatometer projecting 
outside the liquid, and its unequal heating from convection currents, 
are avoided. The readings were made with the naked eye, and a 
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mirror to exclude errors of parallax. The boiling points were deter- 
mined by Kopp and Pawlewski’s methods. The tables on pp. 9, 
10 and 11, contain a summary of the author’s results. In Table I are 
given the reagents by which the several compounds were obtained, 
and the experimental values for a~*, b~*, c-* in the general equation 
V =1 + at + bé* + cf’, representing the expansion of volume for 
increase of temperature. In Table II are the boiling points, sp. gr. 
at 0° and at boiling point, and the specific volumes deduced from the 


data. 
Tasie II. 


Name of Substance. sar Sp. gr. at 0°. 


Ethylbenzene ...sesseeseeees . 0 88316 
Phenylethylene ........ +++. , 0°9251 
Phenylacetylene ....+.+0.++0+ : 0 °94658 
Phenyl! bromide........+.+++- . 1 -5208 
Acetylene dibromide..,....... ; 2 *2983 
Cinnamic acid ....+0++.+see- 1 0364 
Methyl cinnamate........-... ’ 1-0415 
Ethyl PETE TET TTT 1 0662 
Propyl ” : 1 0435 
Phenylpropionic acid ........+. . 2°07115 
Methyl phenylprop:onate f 1°0473 
Ethyl phenylpropionate ...... : 10348 
Propyl phenylpropionate : 10152 
Methyl acrylate : 0 -93788 
Ethyi 90 Po cedoccccece ; 0 °93928 
Propyl = 45,—— see cececscece » 0 °91996 
a8-Dibromopropyl alcohol .. .. 2 °1682 
Ethyl propionate..........+. +: 0°91224 
Methyl af-dibromopropionate. . : 1°9777 
Ethyl- a. een 1 °8279 
Propyl- a ye 1°7014 
Methyl oxalate.. ....s00++++- . 1°1579 
Ethyi, i.e Gabbed dba dais 1-103 
Dimethyl succinate........++-- : 1°1162 
Methyl ethyl ,, «+. se-eee- ; 1 -0925 
Diethyl $9 tote cecces ‘ 1°0592 
Trimethyl phosphate : 1°2378 
Dimethyl ethyl phosphate . 1°1752 


Homologous Compounds.—On comparing the specific volumes of 
homologous compounds uf analogous composition, it is found that 
the difference of specific volume for every CH, is very variable. In 
the case of the ethereal salts of phosphoric acid, the difference 
is equal to Kopp’s average value, 22; for the alkyl salts of the 
acids of the acetic and acrylic series, the difference is rather greater 
than 23; for those of the succinic, phenylpropionic, and acrylic acids 
it varies from 25—26. In the homologous alcohols, the specific 
volume for the CH, group is about 20. Although the volume for 
CH, varies with different series of compounds, yet it is practically 
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constant for various alkyl salts of one and the same acid, although 
not for corresponding ethereal salts of homologous acids. Thus, for 
example, the volume difference between ethyl oxalate and methyl 
ethyl succinate is not equal to that between methyl ethyl and ethyl 
succinate. Facts such as these cause questions to be raised as to the 
precise definition of homologous compounds. 

Isologous Compounds.— Similarly on comparing the results ob- 
tained for saturated and unsaturated compounds, the difference in 
specific volume for H, or nH, varies from 5 to 9 or some multiple of 
these numbers. The observations of the author in this respect are in 
accordance with those of Buff, Zander, and Schiff. 

Thorpe assigned the number 53°48 as the molecular volume of 
bromine (this Journal, Trans., 1880, 384); in the author’s results, 
differences of Br, in isologous compounds, as allyl and dibromopropyl 
alcohols, correspond with differences of specific volume varying from 
4996 to 59°14. Similar variations in the differences of specific 
volume corresponding with uniform differences of ‘C,H, and C,H,Br, 
in the-molecule are also observable. 

The specific volume values of the aromatic compounds examined by 
the author were found to be greater than the values calculated accord- 
ing to Kopp’s general rules. V. H. V. 


Law of Smallest Volumes. By W. Miiier-Erzpacu (Annalen, 
221, 125—132).—In this communication, the author adduces further 
arguments in support of his law that in any chemical reaction the 
elements tend to arrange themselves in those forms of combination 
which occupy the smallest volume, or that greater condensation is 
correlated with greater affinity (comp. Abstr., 1882, 137, 451, 1024). 

For example, the sum of the volumes of the trichlorides of phos- 
phorus and boron plus three atoms of bromine, or of silicon tetrachlo- 
ride plus four atoms of bromine, is greater than the sum of the 
volumes of the tribromides of phosphorus and boron plus three atoms 
of chlorine, or of silicon tetrabromide plus four atoms of chlorine. 

Again, the experiments of Kimmerer (Ann. Phys. Chem., 138, 
290) have proved that hydrated chloric acid, HC1O,,7H,O, occupies 
a molecular volume of 164°4, and hydrated iodic acid, H,O;,9H,0, of 
158°9; if to the molecular volume of chloric acid the number 36, or 
the molecular volume of two molecules of water be added, the volumes 
of chloric and iodic acid will be in the ratio of 200 to 159. Accord- 
ing to the author’s law, iodic should be more stable than chloric acid, 
and the experiments of Serullas have shown that an aqueous solution 
of the former decomposes at 40°, whilst those of Gay-Lussac prove 
that only a partial decomposition of an aqueous solution of the latter 
commences at 200°. Kremers has demonstrated that there is an in- 
crease of volume when potash and soda are neutralised with nitric, 
hydrochloric, and sulphuric acids. The author has pointed out that 
this apparent discrepancy from his law may be explained by the 
greater affinity of the molecules of water for the acid and the alkali 
on the one hand than for the resultant salt on the other. Thus an 
expansion instead of a contraction is the final result. In this con- 
nection, the author cites the experiments of Ostwald, who proved that 
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the volume occupied by a given weight of water containing in solution 
an equivalent of potash is less than that occupied by the same weight 
of water plus one equivalent of potash taken separately. The same 
result holds good in the case of sulphuric acid and water. Hence it 
may be stated that the result of the neatralisation of potash and soda 
with nitric, hydrochloric, and sulphuric acids is a contraction of 
volume, but that this contraction 1s so masked by the presence of 
large quantities of water that an expansion is the final i i a 


Method of Correcting the Weight of a Body for the Buoyancy 
of the Atmosphere when the Volume is Unknown. By J. P. 
Cooke (Chem. News, 48, 39—41).—It is well known that corrections 
for the buoyancy of the atmosphere are seldom made because of the 
great trouble attached to obtaining the required data, and from them the 
necessary correction. The author proposes to obviate these difficulties 
in the following manner :—Assuming that the atmosphere within the 
balance-case is dry, easily effected by open vessels of strong sulphuric 
acid, the only corrections required are for temperature and pressure. 
To effect this the author fixes on two standards, viz., 30 inches for the 
barometric pressure, and 27°C. (= 300° on the so-called “ absolute 
scale”) for temperature: hence a variation of ;th of an inch from 
this standard will cause a change of 5}, in the resultant effect of the 
buoyancy of the air on the load and its counterpoise, and according to 
the law of Charles, the variation of 1° from 27° C. produces a similar 
change. 

With these standards, corrections for temperature are made by 
reducing the barometric pressure to 27°C., and then by taking 
weighings of the. object for which the correction is required under 
varying conditions of temperature and pressure: the difference in 
weight corresponding to th of an inch variation in the barometer is 
easily found, and a constant for the object weighed is obtained b 
which the weights can be readily reduced to the standard 30-inch 
barometric pressure, after having reduced them to the standard tem- 
perature, 27°C. It is simply necessary to multiply the difference 
between 300 and the reduced barometric pressure, and add or subtract 
the product, as the case may be, from the observed weights. An 
example, chosen from an observation made by the author, will illus- 
trate the mode of working. In the first column of the subjoined 
table the weights of the same object are given under the varying 
conditions registered in the subsequent columns, and in the last 
column the results of the application of the constant are given (there 
are 15 observations in the original) :— 


Height 
Weight Temperature of bar. in Height 
of object. of balance yo ins. reduced. 
87°3447 235°C. 2976 3011 
87°3419 22°6 305°2 309°6 
87°3464 29°4 297°9 295°5 
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Greatest weight 87:3464 Barometer highest 309°6 
Smallest _,, 87°3419 - lowest 295°5 


Differences 00°0045 141 
.*. Constant = 45 mgrms. + 141 = 0°319 mgrm. 


Tn this way, the relative weight of even large vessels can be obtained 
to a ,,th milligram; of course there is a limit to the accuracy ; how- 
ever it is noteworthy that the accuracy of the method is proportional 
to the requirement, for the greater the bulk of the load, the more 
accurately can the “ constant” be found. Great precision is required 
for measuring temperatures and pressures in the case of loads of large 
volume. 

From the data obtained by these observations and from the known 
normal density of the air, the volume of the object can be calculated, 
and therefore the same constant may be made to serve roughly for 
any given volume; thus in the case cited above the volume of the 
object exceeds that of the weights by 75 c.c., and the weight varies 
03 mgrm. for 1° C., or +4th inch pressure. Hence with a difference of 
volume = 100 c.c. the weight would vary 0°4 mgrm. for 1°C., or 5 inch 
pressure, and so on. It is obvious that if the volume of the load was 
very large, the balance might be used for measuring the variations in 
atmospheric pressure and temperature, D. A. L. 


Inorganic Chemistry. 


Density of Liquid Oxygen. By S. Wrosiewsa1 (Compt. rend., 
97, 166—168).—A known volume of oxygen was liquefied at — 130° 
in a calibrated tube, and the volume of the liquid was compared with 
the volume of a known amount of carbonic anhydride liquefied in the 
same tube at 0°. The sp. gr. of the liquid oxygen was found to be 
0°89 and 0°90 ; mean, 0°895, C. H. B. 


Active Oxygen. By E. Baumann (Ber., 16, 2146—2152).—It has 
long been observed that substances which under ordinary conditions 
are not affected by oxygen, are yet oxidised in presence of other 
substances, which combine directly with the oxygen of the air. 
Besides examples of these changes which have been brought for- 
ward by Hoppe-Seyler, the author, and also Leeds, have observed that 
carbonic oxide when passed over damp phosphorus is oxidised by the 
ozone formed into carbonic anhydride. Remsen and Keiser (Chem. 
Soc. J.. 1883, 454) have repeated these experiments, but with negative 
results, and they attribute the formation of carbonic anhydride to 
the oxidation by the ozone of the carbon of the corks used in the 
apparatus. The author has accordingly repeated his experiments 
with an apparatus made entirely of glass, and has confirmed his 
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former results. In one case 36°6 mgrm. of carbonic anhydride were 
formed by the passage of 700 c.c. of carbonic oxide over phosphorus ; 
this represents an oxidation of 2°6 per cent. of the carbonic oxide. 

In connection with the explanation of the phenomena of oxidation 
put forward on the one hand by Hoppe-Seyler and Leeds, and on the 
other by Traube, the author considers that the former is more satis- 
factory: for firstly it ig simpler; secondly, it explains the greater 
number of phenomena; and thirdly, Traube’s hypothesis gives no 
account of the formation of ozone, hydrogen peroxide, and active 
oxygen by the slow oxidation of damp phosphorus in the > - 

Conversion of Carbonic Oxide into Carbonic Anhydride by 
Nascent Oxygen. By A. R. Lezeps (Chem, News, 48, 25—29).— 
The author refers to works which have been published in support of 
and against the theory that carbonic oxide is converted into carbonic 
anhydride during the oxidation of phosphorus in moist air; he then 
proceeds to describe the latest repetition of his original investigation 
in support of the theory. Sticks of phosphorus were put into a large 
flat-bottomed bottle, fitted with a well ground stopper, filled with 
water free from air and carbonic anhydride, and inverted in a 
pneumatic trough. Well washed carbonic oxide and air, in equal 
volumes, were now introduced, sufficient water being left in the bottle 
so as to partially cover the phosphorus. The stopper was put in 
while the neck of the bottle was still under water; the bottle was 
then reversed, and kept at a temperature of 24°. After six days the 
gaseous mixture was withdrawn from the bottle ; and, the glass stopper 
being replaced by a cork saturated with paraffin, and fitted with the 
necessary tubes, the bottle was immediately inverted in a mercury 
trough, and a little mercury allowed to enter in order to cover the cork, 
The tubes were respectively connected with an aspirator and an air- 
supply free from carbonic anhydride; and the issuing gas was passed 
through baryta-water and potassium iodide solution. The baryta-water 
soon became turbid, and was subsequently tested in a carbonic anhy- 
dride apparatus, when the potash bulbs in connection therewith had 
increased 0°0155 gram after the decomposition, The tube passing into 
the barium hydrate became incrusted ; the incrustation when treated 
with acid evolved carbonic anhydride. There was no iodine set free 
in the potassium iodide solution, and therefore no ozone could have 
been present. The author considers, therefore, that the above state- 
ment is now established by a rigid quantitative and qualitative analysis. 

D. A. L. 

Liquid Nitrous Anhydride. By R. H. Gaines (Chem. News, 48, 
97).—The author observes that this gas condenses at + 14°4° under 
a pressure of 755 mm., and when the liquid is heated, ebullition begins 
at the same temperature. The pure liquid is dark green, but changes 
to blue on the addition of a very little water ; the blue and green liquids 
are not readily miscible. D. A. L. 


Preparation of Caustic Potash and Soda. By Liwic (Dingl. 
‘polyt. J.. 248, 260).—According to Léwig, an intimate mixture of 
sodiuin or potassium carbonate and ferric oxide is exposed to a bright 
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red heat until the whole of the carbonic anhydride has been expelled. 
The resulting melt of sodium or potassium ferride is treated with water 
at 80—90°, the ferride being decomposed into caustic soda or potash 
and ferric oxide. The latter on drying is used for a further opera- 
tion. : D. B. 


History of the Preparation of Artificial Sodium Carbonate 
from Common Salt. By Dumas (Compt. rend., 97, 209—214).—A 
historical summary, eulogistic of Leblanc. C. H. B. 


Dimorphism of Silver Iodide. By Mautarp and Le Cuarerier 
Compt. rend., 9'7, 102—105).—It has been shown (Bull. Soc. Min, 
, 214) that boracite belongs to the rhombic system at the ordina 
temperature, but changes to the cubic system at about 265° wit 
absorption of heat of 4°77 cal. for 1 gram, and retains this form up to 
the melting point. Potassium sulphate behaves in a similar manner, 
passing from the rhombic to the hexagonal system, and ammonium 
nitrate, which belongs to the rhombic system at the ordinary tem- 
perature, suddenly changes to the cubic system at about 127°. Silver 
iodide is dull mn at a sufficiently high temperature, but is light 
yellow at the ordinary temperature, and Wernicke has shown that at 
138—138°5° the colour suddenly changes from deep yellow to yellowish- 
white, or vice versd, according as the temperature is rising or falling. 
By examination with polarised light, the authors find that when the 
silver iodide is heated it suddenly age from the hexagonal to the 
cubic system, the change taking place at about 146°, a temperature 
not very far removed from that determined by Wernicke. Measure- 
ments of the mean specific heat of the iodide between different 
limits of temperature, show that the passage from the hexagonal to 
the cubic system is accompanied by an absorption of heat of 6°8 cal. 
for 1 gram. According to Zepharovitch the ratio of the axes in the 
hexagonal form, h : a = 1°2294:1. In the cubic form, the ratio of 
the tertiary to the secondary axis will be h: a = 1:2247: 1, from 
which it appears that the hexagonal form closely approaches the 
cubic form, and that at the point of change from one form to the 
other there must be contraction along the vertical axis, or expansion 
along the horizontal axes, or both. This contraction and expansion 
has been actually observed by Fizeau, and may be regarded as pre- 
aratory to the change of crystalline form. It follows from these 
Facts that the cubical expansion of silver iodide ought to be normal 
above 146°, and Rodwell has observed that the iodide experiences a 
sudden and considerable contraction between 142° and 145-5°, but 
afterwards expands regularly up to the melting point. ox 


Chlorides of Lime and Lithia. By K. Kravur (Annalen, 221, 
108—124).—This communication contains no new experiments ; the 
author merely controverts Lunge’s experiments and deductions there- 
from as to the constitution of bleaching powder and the so-called 
“ chloride of lithia.” V. H. V. 
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Separation of Gallium. By L. pr Borspaupran (Compt. rend., 
97, 66—67, 142—144)—From Telluriwm.—The tellurium, which 
must be in the state of tellurous acid, is precipitated by hydrogen sul- 
phide in the cold, in presence of a considerable quantity of free hydro- 
chloric acid. The filtrate is concentrated if necessary, heated to 
boiling, and treated with a current of hydrogen sulphide, the pre- 
cipitate of tellurium sulphide being filtered off. 

From Silicon.—The solution is made strongly acid with hydro- 
chloric acid (any free sulphuric acid having been previously neutra- 
lised), evaporated to dryness, and heated for some time at 120—125°. 
The residue is moistened with strong hydrochloric acid, and the 
evaporation and ignition repeated. The gallium is then dissolved out 
by boiling dilute hydrochloric acid, the solution filtered, and the silica 
washed, first with dilute hydrochloric acid, and finally with water ; 
the last traces of gallium are removed from the silica by dissolving it 
in potassium hydroxide, acidifying with hydrochloric acid, and repeat- 
ing the above treatment. 

From Molybdenum.—(1.) The molybdenum is precipitated in the 
cold by hydrogen sulphide in presence of a considerable quantity of 
hydrochloric acid, the precipitate being washed with dilute hydro- 
chloric acid saturated with hydrogen sulphide. The filtrate is heated 
for some time at about 70°, then boiled, and any precipitate which 
forms is filtered off. The second filtrate is concentrated, and again 
treated in the same way. (2.) The solution is supersaturated with 
ammonia, mixed with ammonium sulphide in excess, gently heated, 
and then acidified with hydrochloric acid, heated to expel hydrogen 
sulphide, and filtered. The filtrate is concentrated, the ammonium 
salts destroyed by heating with aqua regia, and the solution again 
treated with ammonium sulphide. The molybdenum sulphide is dis- 
solved in aqua regia, and the precipitation repeated in order to remove 
the last traces of gallium. Before applying methods (1) and (2) 
chlorides and lower oxides of molybdenum must be oxidised by means 
of nitric acid, excess of the latter being expelled by boiling with 
hydrochloric acid. 3.) The solution is acidified with sulphuric acid, 
mixed with a slight excess of ammonium sulphate, and the gallium 
alum precipitated by concentrating the liquid and adding three or 
four times its volume of alcohol of 85°. The alum is purified by 
recrystallisation. In accurate analyses, the greater part of the molyb- 
denum should be precipitated as sulphide by (1) or (2), then the 
greater part of the g@llium removed as alum, the last traces being 
separated from the concentrated mother-liquor by (1) or (2). 

C. H. B 


Salts of Aurous Oxide: Colorimetric Estimation of Gold. By 
A. Carnot (Compt. rend., 97, 169—170).—When an aqueous solution of 
hydrogen phosphide is added gradually toa very dilute solution of gold 
chloride, either alone or mixed with mde ers. or arsenic acid, a rose 
coloration is produced. It would appear that this rose coloration 
(this vol., p. 115) is not due simply to a complex compound of aurous 
oxide and ferric oxide, but is produced also by simple salts of aurous 
oxide, such as the phosphate or arsenate. The presence of ferric 
oxide apparently increases the stability of these salts, for if any 
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foreign salt is added to a solution of the rose-coloured compound free 
from iron, the rose-coloured compound becomes blue and yields a 
slight bluish precipitate, whereas in presence of iron a purple pre- 
cipitate is formed, which can be dried at 100° without alteration. 
This reaction furnishes a colorimetric method for the rapid approxi- 
mate estimation of gold. The intensity of the tint given by the 
solution under examination is compared with that of solutions of gold 
containing different amounts of gold in a constant volume (100 c.c.) 
of liquid. To obtain comparable solutions, the neutral solution of 
gold chloride is mixed with a drop of hydrochloric acid, one or two 
drops of ferric chloride, and a few drops of arsenic acid, and then diluted 
to 100 c.c. A small quantity of zinc powder is added, the liquid 
agitated, allowed to clarify by standing, and the clear liquid decanted 
off. The mineral to be examined is finely powdered, dissolved in 
aqua regia, the solution diluted, filtered, evaporated twice to dryness 
after addition of a little nitric acid, and heated to dull redness. The 
residue is treated with chlorine-water, which leaves the ferric oxide 
undissolved, the solution is filtered, the chlorine expelled by boiling, 
and the solution treated as above. C. H. B. 


Action of Hydrochloric Acid on Stannous Sulphide. By 
A. Dirre (Compt. rend., 9'7, 42—45).—Dry hydrochloric acid gas has 
no action on crystallised stannous sulphide at the ordinary tempera- 
ture, but on gently heating it, decomposition commences, and stannous 
chloride and hydrogen sulphide are formed. 

Aqueous hydrochloric acid, even in dilute solutions, attacks crystal- 
lised stannous sulphide at the ordinary temperature, but the degree of 
concentration of the acid has great influence on the decomposition, 
the phenomena being similar to those observed by Berthelot in the 
case of galena (Mécan. Chim., 2, 562). Decomposition takes place 
with a solution containing 83 per cent. of acid; stannous chloride 
and hydrogen sulphide are formed, and after some time equilibrium is 
established under somewhat complex conditions. 

When hydrogen sulphide is passed into a solution of stannous 
chloride, deep brown stannous sulphide may be produced, but in 
many cases the precipitate consists of brilliant reddish-brown mica- 
ceous plates of a stannous chlorosulphide, which is decomposed by 
hydrogen sulphide and by water. The heat of formation of this com- 
pound is probably intermediate between that of stannous chloride and 
that of stannous sulphide, and its more or less complete decomposi- 
tion by water plays a part in the establishment of equilibriam. When 
hydrochloric acid is brought in contact with an excess of stannous 
sulphide, or when hydrogen sulphide is passed into a solution of 
stannous chloride, equilibrium is eventually established between the 
hydrogen sulphide and the hydrochloric acid, the relative proportions 
of the two bodies depending on the temperature. The conditions of 
equilibrium are complicated by the fact that the solubility of hydrogen 
sulphide in solutions of stannous chloride decreases as the concentra- 
tion of the latter increases. If, therefore, a dilute solution of hydro- 
chloric acid acts on stannous sulphide, a small quantity of hydrogen 
sulphide is liberated, and dissolves in the liquid without saturating it, 
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whilst at the same time a correspondingly small quantity of stannous 
chloride is formed. If, on the other hand, a current of hydrogen 
sulphide is passed into a strong solution of stannous chloride, in which 
the gas is almost insoluble, a small quantity of stannous sulphide is 
formed, and the hydrochloric acid which is liberated is sufficient to 
establish equilibrium with the small quantity of hydrogen sulphide by 
which the liquid is saturated. The greater part of the stannous 
chloride therefore remains unchanged. If, however, the experiment 
is arranged so that the proportion of free hydrogen sulphide is the 
same in both solutions, the proportion of hydrochloric acid will also 
be the same in both, and equilibrium will be established, although the 
two solutions contain very different amounts of stannous chloride. It 
would appear, therefore, that the stannous chloride plays a consider- 
able, although mainly a mechanical, part in the establishment of 
equilibrium, by virtue of the fact that its presence diminishes the 
solubility of hydrogen sulphide. 

No hydrochloride of stannous chloride appears to exist. When 
hydrochloric acid gas is passed over hydrated stannous chloride, 
SnCl,,2H,O, the latter melts and yields an acid solution of stannous 
chloride, and a new hydrate, SnCl,,H,O. The same hydrate is formed 
by the action of concentrated aqueous hydrochloric acid on the 
hydrate, SnCl,,2H,O. The decomposition of stannous sulphide by 
hydrochloric acid is also materially affected by the temperature 
which not only accelerates the action of the acid, but at the same 
time diminishes the solubility of the hydrogen sulphide. 

Hydrated stannous sulphide is attacked by hydrochloric acid at the 
ordinary temperature, decomposition taking place in more dilute 
solutions and with greater rapidity, than in the case of the anhydrous 
sulphide, although the products of the reaction and the conditions of 
equilibrium are the same in both cases. 

Similar phenomena are observed with stannous selenide. Stannous 
telluride is decomposed when heated in a current of dry hydrochloric 
acid gas, but is not attacked by the aqueous acid in concentrated 


solutions. C. H. B. 


Antimony Pentiodide. By J. H. Penpieton (Chem. News, 48, 
97).—Evidence of the existence of pentiodides of phosphorus and 
arsenic have been obtained (Abstr., 1881, 507; and Chem. News, 44, 
194), and the author had*now investigated a pentiodide of antimony. 

Pure antimony is fused with excess of iodine in an atmosphere of 
an inert gas in a sealed tube, and the mixture is kept well fused for an 
hour or two; the tube is then heated at 130° in a sulphuric acid-bath, 
one end which is cooled with water serving to collect the surplus 
iodine which distils off. The residue is a dark-brown crystalline 
mass, decomposible by water or long exposure to moist air. It melts 
at 78—79°, but is very unstable, readily undergoing decomposition 
when exposed to even a moderate increase of temperature. Analytical 
results correspond “ pretty closely to the formula Sbl,.” 

Several experiments were tried in which the temperature of the 
acid-bath and time of exposure were varied. D. A, L. 
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Chromic Acid and Hydrogen Peroxide. By H. Moissay 
(Compt. rend., 9'7,96—99). The dark-blue compound formed by 
the action of hydrogen peroxide on chromic acid is rapidly decomposed 
by water, but is much more stable in ethereal solution, the stability 
being, however, much diminished by the presence of a small quantity 
of alcohol. By using carefully purified ether and a solution of 
50 grams of potassium dichromate per litre, it is possible to obtain at 
0° an ethereal solution of the dark-blue compound containing 0°5 per 
cent. of chromium. This solution may be digested over calcium 
chloride, and can be kept for six or eight hours at 0° without under- 
going sensible decomposition, but in time it decomposes, chromic acid 
being deposited on the sides of the tube. Dilute solutions are more 
stable than concentrated solutions. The ethereal solution when eva- 
porated at —20° in a vacuum leaves a deep indigo-blue oily liquid, 
which readily redissolves in ether. In contact with sodium, it evolves 
hydrogen, and when only very gently heated it rapidly decomposes 
into oxygen and chromic acid. The volumes of oxygen and hydrogen 
given off correspond with the formula CrO;,H,O,; it would therefore 
appear that the blue substance is a compound of chromic acid and 
hydrogen peroxide. The ethereal solution, in contact with phosphoric 
anhydride or other dehydrating agents, is rapidly decomposed with 
evolution of oxygen. It is also decomposed by acids, bases, lead 
dioxide, carbon, manganese dioxide, red lead, mercuric oxide, and 
sodium : in the last case with evolution of a mixture of hydrogen and 
oxygen. The ethereal solution also bleaches the skin like hydrogen 
peroxide. 

The blue compound cannot be obtained by the action of ozone on 
chromic acid, and it is only formed by electrolysis when hydrogen 
peroxide is also produced. C. H. B. 


Reduction of Iron Oxide with Carbonic Oxide. By R. Axer- 
MANN and Sirnstr6m (Dingl. polyt. J., 248, 291—239).—Experiments 
on the reduction of ferric oxide prove that it is readily converted 
into ferrosoferric oxide, and that magnetite parts with its oxygen to 
form ferrous oxide more easily than does ferrous oxide to yield metallic 
iron. One volume of carbonic oxide diluted with 20 volumes of car- 
bonic anhydride reduces ferric oxide to ferrosoferric oxide at 450°. 
One part of carbonie oxide with 2°] parts carbonic anhydride effects 
a similar reduction at 300—350°. By raising the temperature to 
850—900° 1 volume of carbonic oxide to 2°6 volumes carbonic anhy- 
dride still reduces magnetite, but with the proportions of one to 
three this is no longer the case even at a temperature of 800°. Ferric 
oxide is easily reduced to magnetite in layers 2 mm. thick without 
any further reduction taking place so long as the gaseous mixture 
contains at least three volumes carbonic anhydride to one volume of 
carbonic oxide. Ferrous oxide is easily reduced to the metallic state 
at 850° when the ratio of carbonic oxide to anhydride is 1 to 0°4. 
Experiments were made to oxidise iron by heating it in mixtures of 
carbonic oxide and carbonic anhydride, the results were unsuccessful, 
however, as regards the production of ferrous oxide. The reducing 
power of an equivalent of carbonic oxide on ferrous oxide does not 
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equal the oxidising power of an equivalent of carbonic anhydride on 
iron. In both cases, however, an increase of temperature gives rise 
to increased action. To reduce magnetite at a temperature of 350° to 
ferrous oxide, the quantity of carbonic anhydride must not exceed 
two volumes to one of carbonic oxide. The authors find that for the 
production of 100 kilos. iron at least 64°3 kilos. of carbon in the form 
of carbonic oxide are required. Much less than this, however, is 
repeatedly employed in blast furnaces; it follows therefore that a re- 
duction has taken place by the carbon as such, a reaction requiring 
a higher initial temperature than the reduction with carbonic oxide. 
In regard to the consumption of fuel, therefore, very little saving is to 
be anticipated. D. B. 


Mineralogical Chemistry. 


Minerals of the Cryolite Group recently found in Colorado. 
By W. Cross and W. F. Hittepranp (Amer. J. Sci. [3], 26, 271— 
294).—Cryolite and several allied fluorides have been recently dis- 
covered in the Pike’s Peak region, Colorado. The country rock of 
the whole district is a coarse reddish biotite granite of the Archean 
formation. 

The minerals described occur in two veins of massive white quartz, 
about one-third of a mile apart. In the vein designated A, cryolite, 
pachnolite, thomsenolite, gearksutite, prosopite, and, probably ral- 
stonite appear. In vein B, prosopite, fluorite, and mixed fluorides 
appear intimately associated with zircon, kaolinite, and mica. 

The cryolite from vein A is of a faint pink colour, and contains as a 
visible impurity the Fe,0; represented in the analysis— 


Fe,O3. Al. Ca. Na. H,0. F. Total. Sp. gr. 
040 1290 028 3240 030 5355 99°83 2-972 


Previous to the analysis by J. Brandl (Abstr., 1882, 1176) of pach- 
nolite, carefully selected by Groth, pachflolite and thomsenulite were 
considered to possess the same chemical composition. The results 
of all earlier analyses agree very well with the formula 


NaF ,CaF,,AIF;,H,0, 


so that Brandl’s analysis agreeing with the formula NaF,CaF,,AIF, 
caused great surprise. Groth explained the supposed anhydrous 
nature of pachnolite by assuming that the mineral analysed was 
largely contaminated with thomsenolite, but as the percentage of water 
never falls below 7 per cent. in any of the analyses publishe?, this 
assumption necessitates a most improbable admixture of thomsenolite. 
All the analyses made by the authors correspond with the formula 
NaF ,CaF,,AlF;,H,O. The results of an analysis made upon crystals 
—_ identified as pachnolite by the rhombic section, were as 
ollows :— 
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Al. Ca. Na. H,0. F. Total. 
1236 1804 1025 805 (51:30) 10000 


Hence it appears that the pachnolite from Pike’s Peak and thomseno- 
lite are identical in chemical composition, unless the fact of all analyses 
of thomsenolite showing slightly more water than that required for 
the formula NaF,CaF,,AIF;,H,O, may indicate a partial replacement of 
fluorine by hydroxyl. 

In small cavities in the massive pachnolite, a mineral was found, 
occurring sparingly in a few specimens, which seemed to be different 
from any known species. The analysis gave— 


Al. Ca. Mg. K. Na. F. Total. 
11:40 0°72 0°22 28°94, 9°90 46°98 98°16 


from which may be deduced a formula analogous to that of cryolite, 
in which about two-thirds oi the Na is replaced by K. The authors 
are of opinion that this mineral and ralstonite are not identical, but 
further investigations will be made as soon as better material can be 
obtained for examination. 

Gearksutite is abundant among the minerals from this locality. It 
is made up of exceedingly minute colourless needles, and resembles 
kaolin in a remarkable degree. The analytical results obtained were 


as follows :-— 
Loss 
Al. Ca. Na. K. H,0. F. asoxygen. Total. 


1531 2230 010 O04 1546 42:07 472 100-00 


In this Journal (Trans., 1883, 140) Flight described a mineral 
obtained from the cryolite bed of Greenland, which he considered 
new, and named evigtokite; but from the agreement of his analyses 
with those previously published, the similarity in occurrence and 
physical characteristics, there can hardly exist a doubt that Flight 
analysed gearksutite. The name evigtokite should therefore be 
dropped. 

The rare mineral prosopite is more frequent in vein B than in 
vein A. The analytical results obtained were as follows :— 


Loss 
Al. Ca. Mg. Na. H,0. F. as oxygen. Total. 
2217 #1728 O17 O48 1346 3318 1326 100-00 
B. H. B. 


Stibnite from Japan. By E.S. Dana (Amer. J. Sei. [3], 26, 
214—221).—In the size and beauty of the crystals, and in the great 
complexity of their form, the Japanese stibnite far exceeds specimens 
from other localities. The finest specimens known to the author are 
those recently acquired by the Yale Museum. They were obtained 
from Mount Kosang, near Seijo,in South Japan. They are of re- 
markable size. A simple group consists of two prismatic crystals, 
with vertical axes nearly parallel; the longer of the two measures 
22 inches, and the other 15 inches in length, the thickness varies 
from 14 to 2 inches. The lustre is very brilliant, and can be compared 
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only with that of highly polished steel. The complexity of form 
observed among Japanese stibnites is their most remarkable character. 
Previous to 1864 but 16 planes had been identified. Krenner (Ber. 
Wien. Akod., 1864, 436) added 28 new planes, and Seligmann (Jahrb. 
f. Min., 1880, 1, 135) added one more. Of these 45 planes, 30 have 
been observed on the Japanese crystals, and, in addition to these, 
40 new planes have been determined, thus increasing the list to 85. 
This list could be considerably enlarged if the planes admitting of 
only doubtful determination were to be added.* B. H. B. 


Gibbsite from Brazil. By W. C. Eustis (Chem. News, 48, 98). 
—The specimen examined had a dark-coloured incrustation containing 
iron, a little manganese, and traces of nickel and cobalt. The mineral 
was greyish-white to nearly colourless, the surface was mammillary, 
and the structure radiate or fibrous. Lustre, sub-vitreous or slightly 
silky in some parts; hardness, 3; sp. gr., 2.4. Before the blowpipe 
it whitens, and loses water, but does not fuse. Analysis yielded the 
following results :— 


Al,03. H,O. FeO; CaO. MgO. SiO; Total. 
63°81 35°85 0°49 0°30 0°03 0°20 = 100°68 


No aluminium phosphate could be detected. D. A. L. 


Corundum Gems in India. By C. U. Sueparp (Amer. J. Sci. 
[3], 26, 339—340).—A remarkable deposit of sapphire and ruby has 
been discovered at Sungchang in the Himalaya Mountains. The 
matrix is a schistose or slaty rock, and the vein consists of quartz, 
amethyst, and several varieties of corundum, all beautifully crystal- 
lised. In addition to these, massive corundum, chlorite, and a little 
magnetite also occur. There is a great analogy in the mode of occur- 
rence and other particulars between the crystals found in India and 
those produced at several of the American localities, notably at the 
Laurens district, S. Carolina; Pelham, Mass., and Burke Co., 
N. Carolina. The resemblances are, in fact, sufficiently important to 
lead to the belief that valuable corundum gems may yet be found in 
the United States. B. H. B. 


Cassiterite, Spodumene, and Beryl from Dakota. By 
W. P. Buake (Amer. J. Sci. [3], 26, 235).—Cassiterite has been dis- 
covered in the central region of the Black Hills, Dakota, in a mass of 
coarsely crystalline granite. The felspar, quartz, and mica are in 
unusually large crystals; and, in addition to these minerals, there is 
an abundance of spodumene in gigantic crystals ranging from 2 to 6 
feet in length, and 8 to 20 inches in diameter. In the midst of the 
spodumene and felspar crystals, the first masses of tin-ore were 
found. The chief associate of the tin-ore is a dense aggregation of 
small mica crystals. At another locality, where muscovite mica has 


* Since the above memoir was published, a much finer group of Japaneee stibnite 
crystals has been purchased from Mr. Henson for the British Museum. The group 
pa = 120 crystals from 0°65 to 2°5 inches wide and 13 inches long; weight, 
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xeen mined, the author found large crystals of beryl embedded in 
quartz. B. H. B. 


Descloizite from Mexico. By S. L. Penrietp (Amer. J. Sci. [3], 
26, 361—365).—The mineral analysed was said to be from Zacatecas, 
Mexico. In all physical properties it seems to be identical with trito- 
chlorite recently described by A. Frenzel (Abstr., 1882, 473). The 
analytical results obtained are given under I. Frenzel’s analysis of 
tritochlorite is also given (II) for comparison :— 


V.0s;. As,0O;. PO, PbO. CuO. Zn0. 
| pa 18°95 3°82 0°18 54°93 6°74 12°24 
| 24°41 3°76 — 53°90 7°04 11:06 
FeO. H,0. Si0,. Total. Sp. gr. 
By deve 0°06 2°70 0°12 99°74 6°20 
a ca. oe ne — 10017 625 


The minerals have the same density, and are alike in many parti- 
culurs, but itseems hardly probable that Frenzel could have overlooked 
2°70 per cent. of water. ‘he difference in the percentage of vanadic 
acid is also considerable. B. H. B. 


Manganese Ores. By M. Litt and L. Scunerper (Dingl. polyt. 
J., 248, 471).—The authors have analysed the following samples of 
manganese ores from Bukowina:—I. From Upper Arschitza; II. 
Lower Arschitza, and III and IV, from the mines Theresia and 
Schara. The following results were obtained :— 


) 4 II. III. IV. 

c 0°82 1:94 0°67 1°49 
Mn,0, .... 8°20 7°60 8:79 701 
MnO, 54°27 39°58 52°52 47°14 
i sennes 0°77 0°65 0°30 0°51 
Fe,0, .... 1671 27°34 16°27 12°78 
BLD, .nce 0°46 1:73 2°02 u'85 
ee 1:08 1:03 1°80 3°50 
MgO .... 0°47 0°28 0°30 0°57 
*  _ traces — traces —_— 
| traces 0004 traces 0:006 
_ traces traces traces _— 
Alkalis.... 0°48 0°38 0°30 0°41 

- 10°95 13°00 10°90 18°10 
SO, traces « 0°:094 0:08 traces 
th caawee 0°842 l1l1l 0°53 0°63 
— — traces 0°18 
ives 5°25 5°55 5°25 6°50 

100°302 100°289 99°73 99°679 
D. B. 


Native Ferrous and Aluminium Sulphate from Mexico. 
By T. P. Lippirr (Chem. News, 48, 98).—The specimen was a com- 
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mass of flexible fibres resembling asbestos. It was of a pale 
nish-white colour, and had a silky shining lustre. Hardness, 2; 
sp. gr. 1:89. When heated in a glass tube, it gave off acid water. 
A small quantity of gypsum was intermixed with the mineral, which 
was otherwise quite homogeneous. The mineral is soluble in water, 


and yielded on analysis the following numbers :— 


Fe (ferrous). Al. Ca. 80,. H,0O. Total. 
781 4°92 0°52 41°59 43°60 = 98°44 


The iron is all ferrous. Subtracting the constituents of gypsum 
from the results the formula Fe,” Al,(SO,),(H,0O), is obtained, which 
would be equal to a mixture of 2 mols. of halotrichite + 1 mol. 
melantrite. 
2{Fe’” Al,(SO,)..(H20) 22} + Fe’SO,(H,0),. 
D. A. L. 

Occurrence, Association, and Probable Mode of Formation 
of Barytes, Celestine, and Anhydrite. By Dirvtarair (Compt. 
rend., 9'7, 51—53). 
Barytes is generally found associated with metallic ores containing 
sulphur, the metals present in these ores being antimony, arsenic, 
lead, silver, mercury, copper, cadmium, bismuth, zinc, and manganese. 
With the exception of the last two these metals have a strong attrac- 
tion for sulphur; they are precipitated by hydrogen sulphide from 
acid solutions, and they are generally found in nature in the form of 
sulphides, which appear to be their most stable compounds. Zinc 
is frequently found as sulphide, but its most stable form is the 
oxide, although the tendency of the natural sulphide to pass into the 
state of oxide does not appear to be very great. The most stable form of 
manganese is the dioxide. Some of the sulphides with which barytes 
is associated are very volatile, others are decomposed when heated in 
presence of air (which generally has access to metallic veins), and all 
are decomposed when fused with alkaline chlorides. These and other 
facts show that the barytes and the minerals with which it is associated 
have never been subjected to the action of even a moderately high 
temperature, and have certainly not been formed in contact with the 
fused alkaline chlorides. 
Celestine, unlike barytes, is generally found in saliferous deposits, 
in which it is associated with gypsum and rock-salt, and it exists in 
small quantities in the gypsum of such deposits. If the gypsums are 
rich in organic matter, as is the case in all those in which free sulphur 
is found, polysulphides of calcium and strontium are formed in the 
interior of the rock. These polysulphides are dissolved and washed 
out by percolating water, and when brought in contact with the air 
they are decomposed, with formation of calcium sulphate, calcium 
carbonate, strontium sulphate, and free sulphur, and the frequent 
occurrence of crystals of celestine on the surface of crystals of sulphur 
shows that the former must have been deposited at a temperature 
below the melting point of the latter. 

Anhydrite frequently alternates with gypsum, which agrees with 
Gorgeu’s hypothesis, but, on the other hand, it is quite as common 
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in gypsum, especially in the triassic deposits in the south-east of 
France, where the anhydrite often passes insensibly into gypsum. It 
cannot be supposed that the anhydrite alternating with gypsum has 
been deposited from fused sodium chloride, since the gypsum begins 
to lose its water even below 100°. It would appear, therefore, that 
Gorgeu’s hypothesis cannot be accepted as an explanation of the 
mode of formation of barytes, celestine, and anhydrite existing in 
veins and in saliferous deposits, although it may be of value in con- 
sidering the chemical changes which accompany volcanic action. 


C. H. B. 


New Locality of Chalchuite. By W. P. Buaxe (Amer. J. Sct. 
[3], 25, 197—200).—The occurrence in New Mexico of a green tur- 
quoise, chalchuite, has already been described by the author (Amer. 
J. Sci., 1858, 25, 227). Chalchuite also oceurs in Cochise County, 
Arizona, in an outlying ridge of the Dragoon Mountains, now known 
as “ Turquoise Mountain.” The mineral is identical in appearance with 
the New Mexican variety. It is of alight green colour, with a sp. gr. 
of 2°71—2°82. It is peculiarly interesting archeologically. It was in 
general use among the Aztecs before the arrival of the Spaniards, and 
the author proves its identity with the callais or callaina of Pliny. 

B. H. B. 


Scovillite, a new Phosphate of Didymium, Yttrium, and 
other rare Earths from Salisbury, Conn. By G. J. Brusn and 
8. L. Penrietp (Amer. J. Sci. [3], 25, 459—463).—This mineral was 
discovered by J. S. Adam, occurring sparingly as an incrustation on 
some of the iron and manganese ores from the Scoville ore bed. The 
incrustation is one-sixteenth of an inch in thickness, and is frequently 
botyroidal or stalactitic. It is of a pink to yelluwish-white colour, 
and presents a radiated fibrous structure. H. = 3°5. Sp. gr. 3°94— 
4°01. The results obtained on analysis were as follows :— 


P,0;. Y,0,;+Er,0;. La,0, + Di,O3. Fe,0 . Combined H,0. 
24°04 8°51 55°17 0°25 5°88 
H,0 lost at 100°. CO. Total. 
1°49 3°59 99°83 


The presence of the carbonate is regarded as due to an admixture 
of lanthanite, (La,Di),(CO,);,9H,O. The mineral as analysed is calcu- 
lated to be a mixture of 17°04 per cent. of lanthanite, and 82°79 per 
cent. of the new phosphate, R,(PO,).,H,O. Calculating the 82°79 per 
cent. of Scovillite up to 100 per cent., we obtain— 


P,O;. (YEr) 90s. (LaDi),0;. Fe,0 . H,0. Total. 
30°12 10°28 55°73 0°30 3°57 100-00 
B. H. B. 


Analyses of Lithiophillite. ByS. L. Penrievp (Amer. J. Sci. [3], 
25, 176).—The author has already published analyses of triphyllite 
and lithiophillite from the various known localities (Abstr., 1879, 
695). He now adds to these two analyses, one of lithiophillite from 
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Norway, Me (1), the other (II) of a variety from Branchville, Conn. 
The results obtained were :— 


Sp.gr. P;0; FeO. MnO. a0. Li,O. 
Lon OG 44°40 8°60 35°98 0°78 8:50 


IIl.... 3°504 44°93 1636 28°58 0°05 8:59 
Na,O. H,0. Gangue. Total. 
| re 0°14 1:19 0°12 99°71 
FE. we 0°21 0°54 0°13 99°39 


These analyses fully substantiate the formula are Na 
already made out for the species. . i. 


Determination of Alkalis in Lepidote from India. By M. 
Page (Chem. News, 48, 109—110).—The mineral examined, of a lead 
grey colour, was found in granite associated with a violet-red lepidote, 
quartz, and occasionally tinstone. The total alkalis and sodium and 
potassium were determined in the usual way ; lithium was determined 
as phosphate; rubidium by fractional precipitation with platinic chlo- 
ride and numerous washings with boiling water. The results per 
cent. are :— 


K,O. Li,O. Na,O. Rb,O. 
8595 1°754 0°609 0°070 
D. A. L. 


Topaz from Maine, U.S. By C. M. Brapsury (Chem. News, 48, 
109).—The sample examined consisted of large colourless translucent 
topaz crystals; sp. gr. 3°54. An analysis yielded the following 
figures :—Al 27°14; Si 1464; F 29°21; O 28°56; total, 99°55, This 
is very anomalous, as three-quarters and not half the oxygen, corre- 
sponding with silicon, is replaced by fluorine in ordinary topaz. 
Berzelius’s analytical method was employed. D. A. L. 


Analyses of Franklinite Ores from New Jersey. By P. 
Rickerts (Dingl. polyt. J., 248, 523). 


A II. IIT. IV. 
isl tcitnte naked, odeneeee 11°85 11°59 8°64 10°70 
ie 34°13 40°83 34°70 33°09 
FeO, Fe,Q;, and Fe,O, 28°48 29°94 28°34 31°05 
ee ae 0°58 traces traces _ traces 
ihn cotinine ie 14°13 8°35 15°50 15°51 
DN nbn ndadednende 5°51 4°16 5°70 4°59 
BS bn ct Veodsdnd be 0°13 0°79 1°44 0°27 

Le éebhostsatons 4°96 412 6°26 4°38 
vs datbtucees dveuss 0°07 — traces traces 


99°84 99°78 10048 99°59 
The following composition corresponds with the latter analysis :— 
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Franklinite..............+- 51°51 
Red zinc oxide ......,..... 6°40 
SEED 0c we speeded ob cnc 11:13 
WED cecrdasevecesese 20°23 
Manganese carbonate ...... 1:24 
EAURGTIUED oo cccdcccssccese 8°76 

99°27 

Analysis of the most important constituents gave :— 

Zinkite. Franklinite. Willemite. 
ZnO.... 95°20 ZnO.... 20°72 ZnO.... 69°97 
MnO... 3:19 MnO... 12°72 MnO... 1°14 

Fe,0,... 63°90 Fe,0,... traces 
SiO, ... 16°81 


D. B. 


Chrysocolla from Arizona. By W. C. Eusris (Chem. News, 48, 
109).—The specimen for analysis was associated with a bluish-green 
variety of chrysocolla, and with much carbonate. The sample analysed 
was emerald-green, transparent, and pseudomorphous, with vitreous 
lustre. Sp. gr. 2°3; hardness, 3°5. Analysis yielded CuO, 32°22; 
Si0,, 34 08; H,0, 31° 65; total, 98°95. These figures approximate to the 
formula 3Cu0 '48i0,,13H,0, which corresponds with some specimens 
of chrysocolla of the constitution CuSiO;,3H,0, in which one quarter 
of the copper is replaced by hydrogen; the mineral analysed may be 
looked upon as a copper hydrogen silicate. D. A. L. 


Rocks of the Yellowstone Park. By W. Bream (Amer. J. Sci. 
[3], 25, 106). 
1. Porphyritic Obsidian.—Colour greenish-black, semi-transparent. 
H.=6. Sp. gr. = 24. The analysis gave— 
Al.O, and 
SiO). Fez03. CaO. MgO. Na,O. K,0. 4,0. Total. 
77°00 13°40 125 4119 343 362 O70 10059 


2. Pebble of quartz trachyte covered with a deposit from Echinus 
Geyser —The pebble analysed was about 1°5 inches in diameter, of a 
light fawn colour, and contained small masses of colourless silica. The 
analytical results were as follows :— 


SiO, Al,O,;+Fe,0;. CaO. MgO. K,O. Na,O. H,O. Total. 


77°90 14°55 0-40: trace 463 2:10 100 10058 
B. H. B. 


Volcanoes of Northern California, Oregon, and Washington. 
By A. Hacue and J. P. Ippinas (Amer. J. Sci. [3], 26, 222—235).— 
During the year 1870 the geologists attached to the Geological Explo- 
ration of the Fortieth Parallel, made a preliminary survey of the 
extinct volcanic cones of North California, Oregon, and Washington, 
but a further study was never undertaken. As the rock specimens 
then collected may be considered as representing the principal types 
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of the ejected lavas, a large number of thin sections have recently 
heen made, and their microscopic examination has been followed up 
by chemical investigation. 

The four great cones, Lassen’s Peak, Mt. Shasta, Mt. Hood, and 
Mt. Ranier, which may be taken as typical of the chain, are all ande- 
site volcanoes, with extrusions of basalt. Similar variations in 
mineral composition and minute details of structure are found at 
each of the volcanoes. All the rocks from these volcanoes may be 
classified under the heads of basalt, hypersthene-andesite, hornblende- 
andesite, and dacite. 

Hypersthene-andesite——These rocks are generally very porous, 
varying in colour from blue-black to steel-grey. They occur in all 
stages, from crystalline, dense forms to glassy pumice. They are 
generally crowded with very small porphyritic crystals, of which the 
felspars are the most noticeable, the iron magnesium silicates being more 
apparent in the light-coloured varieties. A complete chemical analysis 
is given (I) of a pumice from which the hypersthene was extracted. 
The ground-mass is an almost pure glass, and the microscope shows that 
the hypersthene was the first of the essential minerals to crystallise 
out from the original magma. The analysis of this pumice does not 
very materially differ from the analysis of the more compact lavas. 
After separating the heavier minerals from the felspar and glass, the 
latter were subjected to Thoulet’s solution, in order to isolate the 
glass from the felspar. Two separations of felspar were obtained, 
one with sp. gr. from 2°66—2°68, and the other from 2°64—2°66. 
Analyses of these are given (III and IV). These probably represent 
the same felspar rendered impure by foreigningredients. An analysis 
of the glass which forms the base of the pumice is given under V. 
Sp. gr. = 2°29. 


I. II. III. IV 
SiO, ....cccceces 62:00 50°33 56-41 56:95 
ALO, ....ccceee 17°84 097 2739 27°47 
FeO .....ceeeees 440 22:00 069 _— trace 
CaO ..ccccccecce 5°37 1°88 9°87 9:10 
MgO. ......see0. 2°64 23°29 0°09 0°02 
| ee 1:47 _— 0°36 0°48 
NagO ...csccees 4°29 — 5°43 5°78 
MnO..........-- trace 0°64 _ — 
TIO, .. cc cccccece 017 — — — 
PyOp oc cccccceves 0°29 — — -—- 
Ignition ......-. 1°66 — _ _ 


Total .... 10013 99°11 100°24 99°80 


Dacite.—This rock occurs near the highest point of Lassen’s Peak. 
It is probably the most recent extrusion from the peak, and is quite 
unlike the rocks obtained from the other volcanoes. The specimens 
vary from a moderately compact rock to others of a pumice-like cha- 
racter. The rock is composed of quartz, mica, hornblende, and 
plagioclase, and is from 6—9 per cent. richer in silica than the pre- 
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vailing rocks of the four main cones (Analysis VI). Analyses of the 
felspar (VII) and of the glass (VIIT) are given. The felspar is pro. 
bably a mixture of andesine and oligoclase. 
VI. VII. VII. 
69°36 65°77 76°75 
1623 21°51 12°32 
0°88 — — 
1°53 trace 1°36 
3:17 5°72 118 
1°34 ~- — 
3°02 0°83 3°98 
4°06 5°92 3°55 
0-45 0°34 0°54 


Total .... 10016 10004 100-09 99°68 


The four types of rocks, basalt, hypersthene-andesite, hornblende- 
andesite, and dacite, exhibit four well characterised groups, but they 
are not sharply defined and distinct forms, as between any two in the 
series all possible intermediate varieties exist. B. H. B. 


Meteoric Iron from Georgia. By C. U. Saeparp (Amer. J. Sci. 
[3], 26, 336—338).—The mass here described was found in 1879 
about 14 miles north-east of Dalton, Whitfield Co., Georgia. It 
weighed 117 lbs. Its shape is somewhat that of a pear. The surface 
is black and very little oxidised. The sp. gr. is 7-986, which is some- 


what higher than is usual in meteoric iron. The analysis gave the 
following results :— 
Fe. Ni. Co. Total, 
94°66 4°80 0°34 99°80 


with traces of phosphorus, chromium and manganese. ie i 
Geyser Waters and Deposits. By H. Lerruann (Amer. J. Sci. 


[3], 25, 104—105).—The specimens from which the following ana- 
lyses were made were collected from the Yellowstone Park in 1878. 


Most of the geysers and hot springs are siliceous, and in most of the 
waters examined the silica is in the free condition. All the results 
are given in grains to the imperial gallon :— 
1. Pearl Geyser. 
CaSO,. Na,S0,. NaCl. Si0,. Total. 
1:40 1:89 * 61°39 7°84 72°52 
At the bottom of the bottle containing this water was a quantity of 
gelatinous matter, which was found on analysis to be compo of 
79:1 per cent. SiO, and 49 H,O, together with traces of Al,0,, 


Fe,0;, and CaO. 
2. Jug Spring. 
CaCOs.  NajCO; NaSO, NaCl. Si0>. Total. 
0°79 49°14 2°12 31°57 14°56 98°18 
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3. Opal Spring. 
NaCl. CaSO, CaCl. Si0,. Total. 
72°18 3°22 4-06 53°76 143°22 


This is not a geyser but a spring having the temperature of 90° F. 
The water is opalescent. 

4. Deposit from Bronze Spring.—This occurs in convoluted layers 
with bronze-coloured surfaces and fawn-coloured streak, H. = 5:5. 
The results obtained on analysis were as follows :— 


Organic matter 


Si0,. » and water. 
83°1 ‘ 13°6 
B. H. B. 

Solid and Gaseous Constituents of Sea Water and Oceanic 
Deposits. By H. Tonroz and L. Scumetck (Bied. Centr., 1883, 217 
—231).—These investigations were made by the Norwegian North 
Atlantic Expedition in 1876-78, when a tract of ocean lying between 
60° and 80° N. and 12°—37° E. was examined. 

Solid Constituents.—There is but very little variation of the sp. gr. 
found ; a few samples, however, were much lighter, but this was due 
to the neighbourhood of ice, or river mouth, as the solids still bore a 
constant ratio to one another. As regards the percentages of chlo- 
rine, lime, magnesia, and sulphuric acid present in water taken from 
various depths, they remain practically constant, neither are they 
affected by the latitude; in those cases in which potassium has been 
estimated (as chloride) no variation has been found. The authors 
found only 0°0025 gram per 100 c.c. of or ganicmatter, and no hydrogen 
sulphide. When sea water is boiled, the evaporated water being con- 
stantly replaced, all the carbonic anhydride is expelled, and a precipi- 
tate of magnesium salt free from lime is formed; but if on the con- 
trary, the water be evaporated to say one-half, only part of the gas is 
driven off, and the precipitate consists of calcium carbonate and 
gypsum ; in both cases the water becomes alkaline; further concen- 
tration causes the precipitation of gypsum and sodium chloride, the 
mother-liquor containing al] the magnesium and potassium salts. 

Air in Sea Water.—Jakobsen in 1871-72 found less oxygen at lower 
depths than at the surface. 

Buchanan found the percentage of oxygen in surface water to vary 
with the latitude: so do the authors, obtaining 33°93 per cent. 
(mean) in the German Ocean, 34°94 per cent. in latitude 50—70° N., 
and 35°54 per cent. in latitude 70—80°. 

As these results do not tally with those obtained by Bunsen, who 
states that the composition of the absorbed air is constant for all tem- 
peratures: experiments to elucidate the question were made, and the 
conclusion arrived at was, that seeing that the percentage of nitrogen 
was normal, there must be some unknown factor which causes the 
water to be supersaturated with oxygen. 

When comparing the volumes of oxygen in the water collected from 
different depths, it was noticed that the reduction was at first very 
rapid, but soon became less so, and at 1000 m. the minimum was 
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reached, increasing slowly afterwards, being 0°4 per cent. at 3000 m. 
The curves representing percentages of salt and nitrogen at different 
depths, show that the percentuge of nitrogen is inversely proportional 
to that of salt. 

Deposits—Schmelck collected 300 samples of the sea bottom, and 
all may be classed under the name of clay, but of this clay there are 
five kinds—grey, transition, biloculine, rhabdamine, and volcanic. 

The grey clay covers the whole surface of the bed of the sea, but is 
superposed at depths of more than 1000 fathoms by biloculine; in 
shallow seas, as along the coast of Norway and Spitzbergen, much 
sand, flint, and mussel shells are found, the percentage of calcium 
carbonate being 9 per cent. At 500 fathoms, brown clay overlies the 
grey; this brown clay is distinguished from the brown hiloculine 
which only appears at 1000 fathoms by the coarse sand present, and 
the paucity of Foraminifera; it is this clay which has been termed 
“ transition.” Biloculine, which is distinguished from grey clay by 
its colour, and from transitional by its structureless fineness and uni- 
formity of external appearance, is rich in Foraminifera, and conse- 
quently in lime: the principal Foraminifera present being Globigerina 
biloculina, lituola, and nonionina; the minerals are microscopic grains 
of quartz and flakes of mica ; one difference is remarkable, that whereas 
these particles are sharp-edged in this clay, these are all rounded in 
the transition clay. The green or rhabdaminic clay is found in the 
shallow waters which lie between Norway, Beren’s Island, and Nova 
Zembla, and contains a large number of Foraminifera, but little 
calcium carbonate, much silica. Volcanic sands and dark green sandy 
clay is found about Jan Mayen’s Land, and contains lava, tufa, felspath, 
augite, hornblende, magnetit and olivin. All of these deposits vary 
considerably in their percentage of ferrous oxide, the lighter coloured 
kind containing least. EK. W. P. 
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Bromine Substitution Products of Ethane and Ethylene. 
By R. Anscuiitz (Annalen, 221, 183—157).—The author has carefully 
examined the physical properties of the bromine substitution-products 
of ethylene and ethane, and many of the results have already appeared 
in this Journal (Abstr., 1880, 98). The boiling points and specific 
gravities of the compounds are given in the following table :— 
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Sp. gr 

. : 

b.p. t. dj. 
CH,.CH Br ...... 38°4° 15°0° 1°4189 
CH;.CHBr, ...... 1105 21°5 2°0822 
CH.Br.CH.Br.... 1316 21°5 2°1767 
CHBr,.CH.Br.... 187—188 21° 2°6107 
CBr,.CH,Br...... 103°5* 21°5 2°9216 
CHBr,.CHBr,.... 1140* 21°5 2°9629 
CH,:CHBr ...... 16:0 11:0 1°5286 
CBs ile cnccces 91°5 29°6 2°1780 
CHBr:CHBr.... 110°0 17°'5 2°2714 
CBr,:CHBr...... 162°5 0°0 2°6900 


From these results it appears that the addition of bromine raises 
the boiling point and increases the sp. gr. of the derivatives of 
ethane and ethylene. An unsymmetrical bromine-compound has 
a lower boiling point and a lower sp. gr. than its symmetrical 
isomeride. The boiling points of the ethane derivatives are higher 
than those of the corresponding ethylene compounds, but the specific 
gravities are lower. W. C. W. 


Nitro-derivatives of Ethylene. By A. Vititexs (Compt. rend., 
97, 258—260).—When the compound C,(NO,),Br,,2KHO (Abstr., 
1882, 815) obtained by the combination of potassium hydroxide with 
tetranitroethylene bromide is treated with dilute acids, it yields a 
yellowish oily liquid with a penetrating odour. This liquid is pro- 
bably tetranitroethylene bromide. It may be heated to 100° without 
detonation, but is very unstable even at the ordinary temperature. 
The action of nitric acid on monobromethylene bromide, and on mono- 
bromethane yields the same product as the action of uitric acid on 
ethylene bromide. When this compound is treated with sodium 
amalgam, or with zinc in presence of dilute alkali, it is reduced with 
formation of ammonia, hydrobromic acid, and hydrocyanic acid. 
With ammonium sulphide several products are formed. If the potas- 
sium compound of tetranitroethylene bromide is mixed with ammonia 
and a quantity of water insufficient to dissolve it, and treated with 
hydrogen sulphide for a very short time, the precipitated sulphur is 
mixed with a compound which dissolves easily on gently warming, 
and is deposited in crystals on cooling. This compound forms pale- 
brown crystals of the composition C,K,(NO,),. When heated gently, 
it decrepitates at a temperature below 100°, and is converted into a 
powder without change of constitution. The same molecular change 
takes place gradually at the ordinary temperature. At 200° the com- 
pound detonates violently, and when treated with even very dilute 
acids, it is completely decomposed with a violent explosion. 

H. B. 


Derivatives of Mannite Hexylene. By L. Henry (Compt. renil., 
97, 260—263).—Hezrylene monochlorhydrin, CsH,.Cl1.0H, is obtained 


* Under a pressure of 14 mm. 
VOL. XLVI. d 


34 ABSTRACTS OF CHEMICAL PAPERS. 


by the action of hypochlorous acid on hexylene or by the action of 
hydrochloric acid on hexylene oxide. The product of the first reac- 
tion boils at about 170°, and its sp. gr. = 1°018 at 11°. As Domac has 
shown, it is the a-derivative, and has the constitution— 


CHMe(OH).CHCI.CH,.CH,Me. 


The product of the second reaction is probably the 8-derivative, with 
the constitution CHMeCl.CH(OH).CH,.CH,Me. It is a slightly 
viscous colourless liquid with a peculiar odour, and a very sharp 
sweetish taste. It is insoluble in water, and boils without decompo- 
sition under a pressure of 76] mm.; its sp. gr. at 11° = 1:0143. 

Hezylene monobromhydrin, C5H,,.Br.0H, obtained by the action of 
hydrobromic acid on hexylene oxide, is a colourless slightly ‘viscous 
liquid, which becomes yellowish after some time. It has a penetrat- 
ing odour, and a sharp taste, is insoluble in water, and boils at 188— 
190° under a pressure of 769 mm.; its sp. gr. at 11° = 1:2959. It pro- 
bably has the constitution Me.CHBr.CHPr(OH). 

Hezxylene moniodhydrin, CsH»I-OH, obtained by the action of 
hydriodic acid on hexylene oxide, is a colourless liquid which rapidly 
becomes brown on exposure to light. It is insoluble in water, and 
cannot be distilled. 

Hexylene acetochlorhydrin, CsH,Cl.AcO, formed by gently heating 
the monochlorhydrin with acetic chloride, is a colourless liquid, in- 
soluble in water; b. p. 188—190°; its sp. gr. at 6° = 1°04. 

Hexylene chloronitrin, CsH,;,NO;Cl, and hexylene dinitrin, C§Hi2( NOs)», 
are formed when hexylene oxide or the monochlorhydrin is added to a 
cooled mixture of nitric and sulphuric acids. They are colourless 
combustible liquids, with a peculiar faint odour, insoluble in and 
heavier than water. They cannot be distilled. 

Hezylene dichloride, obtained as a secondary product in the prepara- 
tion of the monochlorhydrin or by the action of phosphorus penta- 
chloride on hexylene oxide, is a colourless mobile liquid, which is 
not altered by exposure to light. It has a faint pungent odour and a 
sweetish bitter taste ; its sp. gr. is 10527 at 11°. It boils at 162—165° 
under a pressure of 764 mm., and may be distilled over potash without 
undergoing alteration. 

Monochlorhexylene, C,H,,Cl, formed by the action of concentrated 
alcoholic potash on the dichloride, C,H,,Cl,, is a colourless mobile 
liquid insoluble in water, with a peculiar disagreeable odour, and a 
sharp taste. It is not altered by exposure to air, and boils at 122° 
under a pressure of 768 mm.; its sp. gr. at 11° = 09036; vapour- 
density 4°02. 2 

Hezylene ketone, CsH,,0, obtained by the action of sulphuric acid 
on monochlorhexylene, is a colourless mobile liquid with an agreeable 
pungent odour and very sharp taste. It is insoluble in water, and 
boils at 125° under a pressure of 753 mm. ; its sp. gr. at 11° = 0°8343; 
vapour-density 3°45. The ketone is not decomposed by phosphorus 
pentachloride in the cold. Its constitution will depend on that of 


the monochlor-derivative, which has not yet been determined. 
C. H. B. 
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Reduction of Potassium Ferricyanide by Potassium 
Cyanide. By C. L. Bioxam (Chem. News, 48, 73).—The potassium 
cyanide employed contained but little carbonate, but on distilling it 
with water hydrocyanic acid and ammonia were found in the distillate, 
whilst the liquid in the retort contained,—besides cyanide,—potassium 
hydroxide, carbonate, and a little formate. When distilled with potas- 
sium ferricyanide, it yielded a distillate containing hydroeyanic acid 
and ammonium carbonate, the latter increasing in quantity towards 
the end of the reaction, whilst the residual liquid, when cool, deposited 
abundant crystals of potassium ferrocyanide, leaving small quantities 
of potassium cyanate and formate in the neutral mother-liquor. The 
author gives the following equation representing this reaction :— 


K,Fe.,Ci.Ni2 “bh 2KCN + 2H,0 = 2K,FeC,N, + HCN + - “4 o> 


A Polymeride of Trichloracetonitril. By A. Weppice (J. pr. 
Chem. [2], 28, 188—189).—By heating ethyl paracyancarbonate 
(this Journal, 1874, 448) with phosphoric chloride, a thiek yellowish- 
brown oil is obtained, which from its reactions appears to be para- 
cyancarbonic chloride. By further heating this oil with phosphoric 
chloride in sealed tubes at 155-—160°, a substance is obtained having 
the composition of trichloracetonitril, but different properties. It 
crystallises in large plates or prisms, melts at 91—92°, is insoluble in 
water, readily soluble in alcohol, ether, and benzene. By boiling 
with alcoholic ammonia, it is converted into a compound of the 
formula C,.H,Cl,H, or C,H;Cl,[ NH, ]., crystallising well and melting at 
165°. A chlorinated product of feeble basic properties is obtained 
by heating in sealed tubes with aqueous or alcoholic ammonia. ‘ 

A. J. G. 


Action of Aldehyde on Propyl Glycol. By A. pz Gramontr 
(Compt. rend., 9'7, 173).—Equal parts of aldehyde and isopropyl 
glycol are heated together in sealed tubes at about 160° for two days, 
and the product is distilled. That portion which boils between 75° 
and 110° is dried over calcium chloride and fractionated. In this way 
a colourless, highly refractive liquid of ethereal odour is obtained. It 
boils at about 93°, and its sp. gr. is lower than that of water, in which it 
is only slightly soluble. The analysis of the liquid and the determina- 
tion of its vapour-density did not give satisfactory results, but in all 
probability it is propyleneacetal, formed by the union of aldehyde 
and isopropyl glycol with elimination of water. In contact with 
water it yields aldehyde and isoprupy! glycol. 

Isopropylene oxide has no action on aldehyde in sealed tubes below 
140°, but above this temperature decomposition takes place with 
formation of volatile and carbonaceous products. C. H. B. 


Constitution of Natural Fats. By J. A. Wankiyn and W. Fox 
(Chem. News, 48, 49).—The authors suggest that some fats, which do 
not yield glycerol on saponification, are in all probability ethers of 
isoglycerol. Isoglycerol, CH,Me.C(OH),, exists in its ethers, cannot be 
isolated, and ought to be resolved into CH,Me.COOH + H,0. 

D. A. L. 
d 2 
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New Derivatives of Mannitol. By A. Grurner (Annalen, 221, 
59—60).—The author noticed that a white flocculent precipitate was 
gradually separated from a perfectly clear sample of butyric acid; 
it was filtered off, purified from the adhering acid by heating to 
170°, and dissolved in water. On evaporating the aqueous solution, 
a gummy mass of the composition C,,H,,O; was obtained. As the 
process of lactic and butyric fermentation is always accompanied by a 
partial conversion of the sugar into mannitol, then this substance is 
probably an anhydride of mannitol, C,.H,.O, = 2C,H,O, — 50H,, 
and is thus a homologue of mannitan, C,H,,0;, and mannide, C,H 0. 

V. H. V. 

Relation between the Solubility and Rotation of Milk. 
sugar, and Rate of Transition of its Birotation into Normal 
Rotation. By F. Urecn (Ber., 16, 2270—2271).—When finely 
divided milk-sugar is agitated with a quantity of water insufficient to 
dissolve it, a saturated solution is obtained, which exhibits birotation; 
but the solution gradually takes up more milk-sugar as the transition 
from birotation to normal rotation takes place, showing that the 
solubility is thereby increased. When two saturated solutions are 
prepared at temperatures differing by about 20°, and the warmer 
solution is allowed to cool down to the temperature of the other, it 
will still contain much more milk-sugar than the solution prepared at 
the lower temperature, the greater solubility at the higher tempera- 
ture being due not only to the difference of temperature, but also to 
the more rapid conversion at a raised temperature of the birotatory 
sugar into the much more readily soluble sugar of normal rotation. 
The transition from birotation to normal rotation takes place slowly at 
atmospheric temperature, so that the rate of change can readily be 
measured by the polariscope and formulated in the same way as the 
rate of inversion of saccharose. A. K. M. 


Starch and its Transformations under the Influence of 
Acids. By F. Satomon (J. pr. Chem. [2], 28, 82—154).—The 
principal conclusions drawn by the author from this lengthy investiga- 
tion are as follows :—The transformation of starch by dilute sulphuric 
acid cannot be considered as a splitting up of the molecule into 
dextrin and dextrose, as assumed by Musculus. The products of the 
action of sulphuric acid on starch are soluble starch, dextrin, and 
dextrose ; the course of the reaction being that the complex starch 
molecule is first converted into the more simple soluble starch, and 
next into the still more simple dextrin, the hydrolysis of the latter 
into dextrose commencing* almost simultaneously. The rate of the 
conversion is proportional to the quantity of sulphuric acid present. 
The transformation of starch by organic acids (oxalic, tartaric, and 
citric acids) proceeds in the same manner as with inorganic acids, 
but the action is less vigorous. 

Soluble starch, if pure, gives a deep blue coloration with iodine, 
but if it is contaminated with dextrin, a reddish-violet coloration is 
obtained; it does not reduce Fehling’s solution, and has the specific 
rotary power [a]; = 211°5° (comp. O’Sullivan, Trans., 1879, 772). 
There is only evidence for the existence of a single dextrin; it gives 
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a brownish-red coloration with iodine, does not reduce Fehling’s 
solution, and has the specific rotary power [a]; = 216°5°. 
A: J. G. 


Preparation of Isobutyraldehyde free from Acetone. By 
W. Fossex (Monatsh. Chem., 4, 660—662).—-The author’s method is 
based on the property of the crystalline trimolecular modification of 
isobutyraldebyde to change into the ordinary liquid aldehyde, under 
the influence of strong sulphuric acid at the heat of the water-bath. 
The crude isobutyraldehyde was first partly purified by heating it, as 
previously described by the author (Abstr., 1582, 161), with a strong 
solution of sodium acetate at 150°. It was then polymerised by 
mixing it with strong sulphuric acid (1 g. acid to 100 g. aldehyde), or 
with hydrochloric acid, the formation of crystals being accelerated by 
cooling. These crystals were drained on a filter, washed with water, 
dried between filter-paper, and preserved for use. To convert them, 
when required, into liquid isobutyraldehyde, they are fused on the 
water-bath, mixed with a few drops of strong sulphuric acid, and 
heated on the water-bath in a reflux apparatus, whereby, after about 
an hour’s boiling, the whole of the polymeride is converted into liquid 
isobutyraldehyde, boiling constantly at 63° (bar. 741 mm. at 0°) and 
having a density of 0°8057 at 0° and 0°7898 at 20°, referred to water 
at the same temperatures. Its vapour, when inhaled, produces 
nausea and headache. H. W. 


A Derivative of Isobutyraldehyde analogous to Hydro- 
benzoin. By W. Fossex (Monatsh. Chem., 4, 663—678).—The 
author has already shown (Abstr., 1883, 1278) that when the pro- 
ducts of the action of aqueous potash on isobutyraldehyde are distilled 
with steam, a thick yellow oil remains, holding in solution two 
isomeric crystalline bodies, CsH\.0., resembling one another in their 
chemical reactions (which are those of the pinacones), but differing in 
crystalline form, solubility, and melting point, the more abundant of 
the two crystallising in plates, being moderately soluble in water, and 
melting at 151°, whereas the other crystallises in groups of needles, 
dissolves but very sparingly in water, and melts at 91°. The former 
was extracted from the oil by agitation with hot water; the latter 
separated out on adding light petroleum. This higher-melting 
body could not at first be satisfactorily examined, on account of the 
very small quantity in which it was obtained; but the author has 
since found that it may be prepared much more readily by acting on 
isobutyraldehyde with alcoholic instead of aqueous potash, forming 
indeed the chief product of the reaction, which likewise yields isobu- 
tyric acid and a hydroxy-acid to be described further on. 

The crystalline body melting at 91° is found by analysis to have the 
composition C,H,,O2, and its reactions show that it consists of di-iso- 
propyl-glycol, CHPr®(OH).CHPr*§(OH). It dissolves readily in 
alcohol and ether, somewhat less readily in water, and separates on 
quick evaporation of its aqueous solution, as a supernatant oil, which, 
on contact with a solid body, suddenly solidifies to a cake. By very 
slow evaporation, however, at temperatures near 0°, it may be ob- 
tained in monoclinic crystals having the axial ratio a:b:c¢ = 
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0°8223 : 1: 1:9086, and the angle ac = 97° 30’. Observed faces, 
coPs, OP, +P, —P. The crystals are flattened by predominance of 
coPs%. Twins occur united by this face. The vapour-density of the 
compound is by experiment 67°71—70°03; calc. 73°00. 

By oxidation with nitric acid, the glycol yields isobutyric and 
oxalic acids; with potassium permanganate in neutral solution, the 
isobutyric acid formed in the first instance is further oxidised to acetic 
and carbonic acids. 

Di-isopropyl glycol boiled for about two hours with a slight excess 
of acetic chloride, yields an oily diacetate, 


C,.H,.0,* a CsHi.(OAc),0;. 


Treated with an equal weight of a mixture in equal parts of strong 
sulphuric acid and water, it dissolves in a few minutes, especially if 
the mixture be heated in a reflux apparatus, and there rises to the 
surface an oil having a camphorous odour; and on separating this oil 
after boiling with ether for half an hour, washing the etheric solution 
with aqueous sodium carbonate, evaporating off the ether, and drying 
the remaining liquid with calcium chloride, a residue is obtained 
which may be separated by fractional distillation into two liquids, the 
smaller in quantity smelling like camphor and boiling at 120—122°, 
whilst the other, which is viscid and nearly colourless, distils at 260— 
262°. Both these liquids have the composition C,H,O. They are not 
aldehydes, and therefore the oxygen contained in them is probably re- 
lated to the other elements in the same manner as in oxides or in 
ketones. 

The glycol heated for 6—8 hours in a sealed tube at 140° with ten 
times its weight of fuming hydriodic acid, is converted into an iodide 
which, when decomposed by alcoholic potash, yields an octylene, 
C,H, in the form of a colourless mobile liquid, which has a strong 
odour of petroleum, distils for the most part at 116—120°, and unites 
readily with bromine, forming a very unstable addition-product. The 
mode of its formation from di-isopropyl glycol shows that it must be 
represented by the formula CHPr* : CH, 

The action of alcoholic potash on isobutyraldehyde gives rise also 
to isobutyric acid and a small quantity of a hydroxy-acid, C,H.0;, 
which forms a white anhydrous crystalline powder, sparingly soluble 
in water and in ether, easily in alcohol; does not volatilise with 
steam ; melts at 92°, and distils at a high temperature : its silver salt 
is amorphous, and melts at 120°. The constitution of this acid has 
not yet been made out. 

The formation of di-isupropyl glycol and isobutyric acid from iso- 
butyraldehyde is represented by the equation— 


3Pr°COH + KOH = CHPr*(OH).CHPr*(OH). + Pré.COOK. 
H 


Action of Carbonic Oxide on Mixtures of Sodium Alcoho- 
lates and Sodium Salts of Organic Acids. By M. Scuroxrpsr 
(Annalen, 221, 34—55).—The researches of Geuther and Froelich, 
Looss and Poetsch (Abstr., 1883, 729) on the action of carbonic oxide 


* In the original paper the formula is printed C,,H.,0,, which does not agree 
eitber with the rational formula or with the analysis (U = 62°62, H = 9°52).—H. W. 
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on sodium alcoholates, have proved that a small quantity of the sodium 
salt of the corresponding carboxyl acid is formed. But in the pre- 
sence of a considerable quantity of this latter salt, sodium formate is 
obtained, together with the sodium salts of homologous and isologous 
acids. The first phase of this reaction may be expressed as follows :— 


co + C,H. ,:,Na0, + Cx. Hom_1NaO, = HCOONa 
+ Cn Heom_2(CnHon 41) NaO,. 

The author has studied the same reaction in the case of sodium 
phenates and the sodium salts of organic acids belonging to various 
series. When carbonic oxide is passed into a heated mixture of 
sodium phenylate and acetate, a hydrogen-atom of the acetic acid is 
not replaced by phenyl with formation of phenylacetic acid, but 
sodium salicylate is obtained in small quantity. This result is pro- 
bably due to the presence of sodium carbonate in the alcoholate 
which yields the carbonic anhydride. The supposition the author 
confirms experimentally. Similarly in the action of carbonic oxide 
on sodium ethylate and benzoate, the hydrogen of the benzoic acid is 
not replaced by an ethyl-group. Conversely, when sodium phenyl- 
acetate is substituted for sodium benzoate, the sodium salts of 
phenyletbylacetic, CHEtPh.COOH, and ethenylbutenylphenylacetic, 
CPhC,H;.C,H,Et.COOH, acids are formed; in this respect pheny]l- 
acetic behaves precisely as acetic acid. 

By the action of carbonic oxide on sodium ethylate and cinnamate, 
the sodium salts of diethylcinnamic acid, C,H,Et,0., were formed in 
one set of experiments, when the mixture was more completely 
exposed to the action of the gas. In another set, the sodium salt of 
dibutyl cinnamic acid was obtained, derived doubtless from the 
diethylecinnamic acid by the replacement in each ethyl-group of a 
hydrogen-atom by another ethyl-group. 

Experiments on the action of carbonic oxide on mixtures of sodium 


ethylate and potassium oxalate or sodium succinate led to negative 
results. V. H. V. 


Behaviour of Chromium, Iron, and Aluminium Acetates. 
By B. Reiirzer (Chem. News, 48, 114).—When a solution of chro- 
mium sulphate or chloride is boiled with excess of sodium acetate, no 
precipitate is furmed, but if the boiling is conducted for a short time 
only, the solution becomes violet on cooling. The solution thus pre- 
pared behaves in the following manner in the cold :—Caustic alkalis 
and barium hydroxide change the colour at first to olive-green and 
then to emerald-green, and in 12 hours the liquid sets to a green jelly. 
Ammonia produces no immediate effect, but in 48 hours a violet jelly 
is formed ; ammonium sulphide and carbonate act in a similar manner 
after several days. When the violet chromium acetate solution is 
boiled with any of these reagents, or with an alkaline or barium car- 
bonate, a precipitate is produced, immediately or otherwise, according 
to the strength and quantity of the reagent added. Sodium phos- 
phate does not precipitate the solution. This non-precipitating pro- 
perty of chromium acetate extends to iron and alumina in solution, 
for neither by boiling nor by treatment with the above-mentioned 
reagents can certain quantities of ferric oxide and alumina be de- 
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tected in the presence of chromium acetate. The quantity of these 
oxides thus retained is limited if the ferric oxide and alumina are 
present previous to boiling with sodium acetate; if, however, these 
substances are added subsequent to sodium acetate treatment, large 
quantities of iron and alumina can be dissolved. Ammonium sulphide 
makes an exception in the case of iron, for it precipitates it slowly 
but completely. If the chromium solution and sodium acetate are 
simply mixed in the cold, at first the chromium can be precipitated 
by the reagents referred to above; after a day, however, the solution 
acquires the solvent properties it would have done by boiling. +h 
D. A. L. 


Composition of Cocoa-butter. By M. C. Traus (Arch. Pharm. 
[3], 21, 19—23).—Kingzett has stated (‘Trans., 1878, 38) that this 
butter contains two new fatty acids, the one apparently an isomeride 
of lauric acid, the other, called theobromic acid (m. p. 72°8°), and 
having the formula C,.,H:.0,.. The anomalous melting point of such 
an acid led the author to make an investigation of cocoa-butter. By 
a process of fractional precipitation with magnesiam acetate after 
saponification, an acid was obtained from the first portion of the pre- 
cipitate, which was not further resolved by precipitation, and after 
recrystallising from absolute alcohol was proved to be arachic acid 
(CxoHyO,). Fractional distillation under diminisbed pressure (100 
mm.) confirmed the results obtained by fractional precipitation. In 
addition to arachic acid, oleic, lauric, palmitic, and stearic acids were 
found, but no acid isomeric with lauric acid. The author, therefore, 
cannot confirm the statement that cocoa-butter contains two new fatty 
acids, and maintains that its physical properties are due to the relative 
proportions of arachic, oleic, lauric, palmitic, and stearic acids, which 
are present. W. R. Dz 


Carbonyl Iodide, COI,. By S. P. Cowarpins (Chem. News, 48, 
97).—Several experiments were made with a view to prepare this 
substance, but without success. Proportional parts of dry carbonic 
oxide and iodine in a flask were exposed to direct sunlight. Carbonic 
oxide and iodine vapour were passed through a tube surrounded by 
ice and salt. Carbonic oxide was passed through heated arsenic 
pentiodide, and then through the cooled tube, also over red-hot lead 
iodide. Phosgene gas was passed over potassium iodide and into con- 
densing tubes. D. A. L. 


Action of Phosphorus Pentachloride on Succinic Chloride. 
By E. Kavuper (J. pr. Chem. [2], 28, 191—192).—By heating one 
part of succinic chloride with three parts phosphorus pentachloride in 
sealed tubes at 230°, there was obtained, not as was expected the 
chloride C,H,(CCl,),, but a colourless liquid of sp. gr. 1°694, boiling at 
199—215°, solidifying in large colourless plates at low temperatures, 
and having the composition C,C|l,O. If this is heated with sulphuric 
acid, it is decomposed into a substance of the formula (,CI,0s, 
possibly dichloromaleic anhydride, C,Cl;:(CO),:O. It formsa white 
mass, sparingly soluble in water, melts at 119°5°, and sublimes in 
white plates. A. J. G. 
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Tetric Acid and its Homologues. By W. Pawiow (Compt. 
rend., 9'7, 99—102).—Ethylic methylmonobromacetoacetate is slowly 
decomposed at ordinary temperatures and more rapidly when heated, 
yielding monobromethane and the tetric acid described by Demargay. 
This acid has the composition C;H,O;, and not C,.H,O, as stated by 
Demargay. Ethylic isobutyl-monobromacetoacetate is decomposed in 
a similar manner when heated, and yields the heptic acid also described 
by Demargay. This acid has the composition C 61°33, H 7°81, cor- 
responding with the formula C,H,,0;, and not with Demargay’s 
formula 3(C;H»O0,),H,O, which requires carbon 63°63 per cent., 
hydrogen 8°08 per cent. The formation of these acids by simple 
evolution of monobromethane indicates that they are unsaturated 
compounds, and tetric acid is found to combine readily with two 
atoms of bromine. This fact, together with its mode of formation, 
shows that tetric acid has the formula MeCO.C(COOH) : CH:, and is 
in fact acetoacrylic acid, the general formula of its homologues being 
MeCO.C(COOH):C,He,. Its formation is expressed by the equation 
MeCO.CBrMe.COOEt — C,H,;Br = MeCO.C(COOH).CH,. Ethyl 
monobromacetoacetate, MeCO.CHBr.COOEt, undergoes no similar 
decomposition. C. H. B. 


Carboxytartronic Acid. The Constitution of Benzene. 
By A. Kexuté (Annalen, 221, 230—260).—After referring to the 
researches of Gruber ( Wien. Acad. Ber., 1879; Ber., 12, 514), Barth 
(Wien. Acad. Ber., 1880; Wiener Monatshefte, 1, 869), and Werzig 
(Wien. Acad. Ber., 1882; Wiener Monatshefte, 3, 825),0n carboxy- 
tartronic acid, and their bearing on the constitution of benzene, the 
author describes experiments proving that the so-called carboxytar- 
tronic acid is a dihydroxytartaric or tetrahydroxysuccinic acid. A 
mixture of racemic and inactive tartaric acid is formed by the action 
of zinc and hydrochloric acid on sodium carboxytartronate ; and 
carboxytartronic acid is produced as an intermediate product by the 
spontaneous decomposition of nitrotartaric acid. 

The nitrotartaric acid is prepared by adding sulphuric acid to a 
solution of tartaric acid in 44 times its weight of fuming nitric acid. 
The crystalline mass is drained by means of a filter-pump, and 
brought in small quantities at a time into a mixture of ice and ether. 
After washing with ice-cold water, the ethereal solution is evaporated 
ina vacuum. A solution of nitrous acid in alcohol is added to an 
etherial solution of nitrotartaric acid, and after two or three days the 
liquid is shaken with ice-cold water. On the addition of sodium 
carbonate to the aqueous solution, sodium carboxytartronate is at once 
precipitated. The sodium salt is decomposed by water at 60°, with 
the formation of carbonic anhydride and sodium tartronate. 

These experiments show that “sodium carboxytartronate” does 
not possess the constitution generally ascribed to it, and that carboxy- 
tartronic acid is closely related to tartaric acid. The exact composi- 
tion of the sodium salt has not yet been ascertained, as it loses first 
water, and then water and carbonic acid on drying ; but it is probably 
C,Na,O, + 4H,O. Since this compound does not contain three carbon- 
atoms directly united to each other, its formation from pyrocatechol 
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is no argument against the author’s hypotheses on the constitution of 
benzene. Ww. Cc. W. 


Isonitroso-acids. By A. Fiirtu (Ber., 16, 2180—2182).—Of the 
isonitroso-derivatives of the acids of the acetic series, only three are 
at present known, viz., isonitroso-propionic, -butyric, and y-valeric 
acids. The author, following the process proposed by Wléugel, has 
obtained, by the action of nitrous acid on ethylpropylacetoacetate, 
a-isonitroso-valeric acid, CH,Me.CH,.C(N.OH).COOH. This avid 
erystallises in needles which melt at 143° with complete decon - 
position ; it is soluble in alcohol and benzene, sparingly soluble in 
water; its silver salt forms a white precipitate. By the action of 
hydroxylamine a var on ortho- and para-aldehydo-salicylic 
acid, the author has obtained the ortho- and para-aldoximesalicylic 
acids, COOH.C,H;(OH).CH(NOH). Both‘acids crystallise in small 
golden needles. The former melts at 193°, the latter at 179°, and is 
more sparingly soluble than its isomeride. ¥. VY. 


Action of Nitrous Acid on Ethyl-glycocine Hydrochloride. 
By T. Currivs (Ber., 16, 2230—2231).—When a concentrated 
aqueous solution of the hydrochloride of the ethylic ether of glycocine 
is treated with sodium nitrite, a yellow oil is precipitated and can be 
extracted with ether. To purify it, it is treated with baryta-water, 
steam-distilled, dried over calcium chloride, and heated at 95° on a 
water-bath. It is a neutral liquid of golden-yellow colour and of 
powerful characteristic odour, miscible in all proportions with ether 
and alcohol, but almost insoluble in water. It volatilises on ex- 
posure to air, and when heated to about 110° is decomposed with 
violence and with great evolution of heat. It shows great stability in 
the presence of alkalis, but in contact with acids, water, or alcohol, 
it gives off nitrogen in nearly theoretical amount. With cold con- 
centrated hydrochloric acid, the decomposition takes place with 
explosive violence, ethyl chloracetate being formed. On boiling it 
with water, the products are ethylic glycollate, glycollic acid, alcohol, 
and nitrogen, whilst with alcohol, ethylic ethylglycollate is produced. 
These reactions would indicate the body to be ethylic diazoacetate, 
CH,(N,OH).COOEt, but analysis shows that its formula is— 


CHN,COOEt, 


that is, ethylic diazoacetate minus the elements of a molecule of water. 
The author is continuing his experiments in the hopes of obtaining 
diazo- and diazo-amido-derivatives of the fatty acids. A. K. M. 


Chemistry of Asparagine. By B. Scuuize (Landw. Versuchs.- 
Stat., 29, 233—240).—Having occasion to obtain rather large quanti- 
ties of aspartic acid from asparagine, the author made several experi- 
ments to ascertain which was the cheapest and best decomposing 
agent to use. Schlésing’s apparatus was used for determining the 
amount of asparagine converted into ammonium aspartate, and it was 
found that milk of lime had no action in the cold on asparagine 
until after 24 hours’ standing. 
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Heated with water alone, at the ordinary pressure, asparagine is 
but very slowly decomposed; after 12 hours’ boiling only 2 per cent. 
of the nitrogen was converted into ammonium salt. Under higher 
pressure the amount decomposed is much greater, and increases slowly 
with increase of pressure. 

The effect of boiling with lime-water or baryta was much more 
rapid; when a large excess of baryta was used, one hour was sufficient 
for the complete conversion into aspartic acid; but if the boiling be 
continued some hours longer, a further separation of ammonia takes 
place, malic acid being formed. 

Boiling with dilute sulphuric acid in slight excess also effects the 


complete conversion of asparagine into ammonium nace ae 


Metaisopropylmethylbenzene. By H. E. Armsrrone and A. 
K. Minuer (Ber. 16, 2748—2750).—According to Kelbe (Annalen, 
210, 30) metaisocymene yields at least two monosulphonic acids, the 
second of which, the B-acid, he did not thoroughly investigate, but he 
described the barium salt as being very readily soluble in water, and 
as crystallising from a concentrated syrupy solution in small lustrous 
scales of the composition (C\.H,;SO;),Ba + H.,0. The authors, who 
give a full description of the method by which they prepare pure 
metaisocymene, also find that this hydrocarbon yields two sulphonic 
acids, which they separate by means of the barium salts, but Kelbe’s 
description is entirely inapplicable to the more soluble modification. 
Although very soluble, it crystallises very readily in long thin prisms 
of the composition (CwH.,80,),Ba + 9H,0O. The calcium salt, 
(CioHi;SO;),Ca + 54H,0, is very similar in appearance to the barium 
salt. The potassium salt, C\H,,SO;K + 2$H,0, crystallises in long 
well-formed prisms. A. K. M. 


Contributions to our Knowledge of Camphor. By H. E. 
Armstrone and A. K. Mitier (Ber., 16, 2255—2261).—By the action 
of zinc chloride on camphor, Fittig, Kébrich, and Jilke (Annalen, 145, 
129) obtained a hydrocarbon, CjHy, which they regarded as most 
probably identical with ordinary cymene, together with much 
toluene, xylene, pseudocumene, and lawrene, the last-mentioned being, 
according to their analysis, a hydrocarbon of the formula C,,H,. By 
the same reaction Montgolfier (Ann. Chim. Phys., 1878 [5], 14, 87) 
obtained what he thought to be cymene and an isomeric hydrocarbon 
boiling at about 195°, from which he prepared a dibromo-derivative 
melting at 199°; this isomeric hydrocarbon he assumed to be 
Jannasch’s tetramethylbenzene (1 : 2: 3:5), and regarded it as 
identical with Fittig’s laurene. From the fraction 173—176°, su 
posed to be cymene, Fittig, Kébrich, and Jilke prepared a sulphonic 
acid, the barium salt of which contained 10°13 per cent. water, 
whereas ordinary barium cymenesulphonate contains 8°75 per cent. 
{t would seem that Montgolfier prepared the same salt (with 10°74 
per cent. water) from the crude distillate boiling at about 195°. 
Fittig’s fraction boiling at 188° (C;,His), was assumed to be a di- 
methylpropylbenzene, as it yielded a tribromo-derivative melting at 
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125°, and on oxidation gave monobasic lauroxylic acid, C,H,0., 
melting at 155° 

The authors heat camphor with twice its weight of zinc chloride at 
a moderate temperature, until a homogeneous mixture is obtained, 
and then distil at as low a temperature as possible. The crude 
distillate is extracted with sodium hydroxide solution, then steam-dis- 
tilled, and the distillate is agitated with dilute sulphuric acid (4 vols. 
acid to 1 vol. water) to remove the unattacked camphor, and again 
steam-distilled. On passing steam into the retort, a second distillate 
is obtained, consisting of camphorone, C,H,O, and camphor mixed 
with some hydrocarbon, which can be separated by means of sulphuric 
acid of the above strength, in which the camphorone is soluble; a 
residue of zinc chloride mixed with a black carbonaceous mass remains 
in the retort. The above-mentioned alkaline extract yields pure 
carvacrol on addition of an acid. 

When the mixture of hydrocarbons remaining after treatment of 
the crude distillate with dilute sulphuric acid, is heated with sulphuric 
acid, a -considerable amount of a saturated hydrocarbon, b.. Ha, 
remains undissolved, whilst the sulphuric acid solution contains 
principally benzene hydrocarbons of the formula O,.Hy, only a very 
small amount of lower and higher homologues being formed, together 
with a hydrocarbon which has not yet been isolated, and which is 
carbonised by the action of heat on the dilute acid solution. The 
chief constituents of the hydrocarbon mixture are a methylpropyl- 
benzene, a dimethylethylbenzene, and a tetramethylbenzene; the pre- 
sence of ordinary cymene has as yet not been detected.* The 
sulphonic acid of the first-mentioned hydrocarbon yields a very 
sparingly soluble anhydrous barium salt, a sodium salt containing 
1 mol. H,O, and an anhydrous potassium salt, the last two crystal- 
lising in large lustrous plates. The hydrocarbon boils at 176°, is 
oxidised by dilute nitric acid to metatoluic acid, and is identical 
with the metaisopropylmethylbenzene discovered by Kelbe in rosin 
spirit. The dimethylethylbenzene (b. p. 189°) is probably identical 
with Fittig’s laurene; it yields paraxylic acid on oxidation, and 
must therefore have the constitution [Me: Me: Et=1:2:4]. It 
ields two isomeric sulphonic acids. From the chief product there may 
be obtained a barium salt crystallising with 4H,O, and a magnesium 
salt containing about 25 per cent. water, magnesium cymenesul- 
phonate containing 16°6 per cent. The tetramethylbenzene is 
identical with Jannasch’s isodurene, and yields a dibromo-derivative 
melting at 209°, as stated by Jacobsen. 

The chief products of the action of iodine on camphor are carvacrol, 
and the saturated hydrocarbon, CH». Dimethylethylbenzene and 
tetramethylbenzene are also formed, but no cymene or meta- 
cymene. 

Ordinary cymene appears to be the only benzene hydrocarbon 
which is formed by the action of phosphoric anhydride on camphor, 
and is also the chief product of the action of phosphorous pentasul- 
phide, but in the latter case a considerable amount of metaisopropyl- 


* Subsequent investigation has shown that no cymene is present.—H, E. A. 
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methylbenzene, and a small quantity of REPRE se TON are also 
obtained together with traces of higher and lower homologues, and a 
small percentage of the hydrocarbon CH». The hydrocarbon which 
carbonises when its sulphuric acid solution is heated (see above) is also 
formed by the action of phosphorus compounds and of iodine on 
camphor. 

The formation of these different hydrocarbons from camphor 
cannot well be represented by Kekulé’s formula, but can be to some 
extent accounted for by the assumption of the following formula, 
which is a slight modification of that previously suggested by 
Armstrong (Ber., 11, 1698; 12, 1756). 


CH, CH CH 
u,é 0H . CH, HO CPr HO OH 
MeHG bte.0 Meld bn Mot bcurte 
Vf, Yn SH 


Camphor. Cymene. Metacymene. 
CMe ~ 
/\ 
HC CMe HC Tr 
| | | 
MeO CMe MeC CH 
NZ \Z 
CH CMe 
Tetramethylbenzene. Dimethylethylbenzene. 
A. K. M. 


Artificial Formation of Thiophene. By V. Meyer and T. 
Sanpmever (Ber., 16, 2176).—If ethylene or acetylene is passed 
through boiling sulphur large quantities of carbon, hydrogen sulphide, 
and carbon bisulphide are formed. The last contains a small quantity 
of an oil which resembles thiophene in all its properties, giving the 
indophenine reaction with isatin and sulphuric acid, and dye-stuffs 
with benzoyl cyanide and =— acid, and with phenylglyoxylic 
and metazophenylglyoxylic acids. V. H. V. 


The Thiophene Group. By V. Mever and H. Kruis (Ber., 16, 
2172—2176).—One of the anthors has recently isolated and described 
thiophene, C,H,S (Abstr., 1883, p. 1091), a substance obtained from 
coal-tar benzene ; in the present communication some of its derivatives 
are described. 

Tetrabromothiophene, C,Br,S, is formed by the action of bromine in 
excess on the residue left in the course of the fractional distillation of 
dibromothiophene. This substance crystallises in white glistening 
needles melting at 112°, and boiling at 26°. 

Thiophenesulphonic acid, C,H;S.SO5H, is obtained as a deliquescent 
crystalline mass, of strongly acid reaction, and yielding thiophene on 
dry distillation. The corresponding acid chloride, C,H;S.SO,Cl, is a 
heavy golden oil, converted by trituratiun with ammonium carbonate 
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into thiophenesulpamide, CLH;S.SO,NH,, which forms delicate white 
crystals melting at 141°. 

Thiophenenitril, CLH,S.CN, obtained by the distillation of potassium 
cyanide and thiophenesulphonates, is an oil boiling at 190°, and smelling 
like bitter almonds ; it is readily transformed into the carhowrylic acid, 
C,H,;S.COOH, on boiling with alkalis. Thiophenic acid resembles 
benzoic acid in appearance, smell, and manner of sublimation ; it is very 
volatile in vapour of steam, melts at 118°, and boils at 258°. Its cal- 
cium salt forms spear-shaped crystais, its silver salt a precipitate, 
sparingly soluble when dried. 

The authors briefly note the presence of a sulphur compound boiling 
at 110° in the purest toluene of commerce; they are now engaged in 
investigating it, and the dye-stuffs derived from it, as also those from 
thiophene. V. H. V. 


Separation of Aniline, Paratoluidine, and Orthotoluidine. 
By Lewy (Dingl. polyt. J., 248, 260).—By decomposing the hydro- 
chlorides of the bases with sodium phosphate, Lewy obtains the 
sparingly soluble phosphates of aniline and paratoluidine besides free 
orthotoluidine and readily soluble basic orthotoluidine phosphate. 
By warming the mixture after the decomposition is completed, it is 
possible to dissolve the first-named salts; the resulting supernatant 
oily layer of orthotoluidine is then decanted, and the aniline and para- 
toluidine salts are allowed to crystallise out. The mother-liquor con- 
tains the basic orthotoluidine phosphate. By liberating the bases with 
sodium hydroxide, the sodium phosphate originally used may be 
recovered. D. B. 


Meta-isocymidine. By W. Kertse and C. Wartn (Annalen, 
221, 157—178).—Nitrometa-isocymene, CyH,,NO,, prepared by the 
action of strong nitric acid on meta-isocymene (Abstr., 1880, 878) 
is decomposed by boiling, but may be distilled in a current of steam. 
By the prolonged action of dilute nitric acid (1 of acid to 4 of water), 
it is converted into nitrotoluic acid, CsHs;Me(NO,).COOH(a), which 
is not identical with either of the nitrotoluic acids described by 
Jacobsen (Ber., 14, 2347), and must consequently have the formula 
C.H,Me(NO,)H.COOH(y) or C,HMe(NO,)H,.COOH(é). This acid 
is deposited from an alcoholic solution in glistening needles (m. p. 
214°). The barium salt crystallises in silky needles, freely soluble in 
alcohol and in water. 

Meta-isocymidine, C\oH,;N He, obtained by reducing nitro-isocymene 
with tin and hydrochloric acid, is purified by conversion into the 
benzoic-derivative, NHBz.CiH,. This compound crystallises in 
needles melting at 165°, soluble inalcohol. It is decomposed by alco- 
holic potash at 180°, yielding meta-isocymidine, a strongly refractive 
liquid boiling at 232°, freely soluble in alcohol, ether, benzene, and 
light petroleum. The platinochloride of meta-isocymidine is unstable. 
The sulphate, (CioH,3.NH,),H,SO, forms thin plates, sparingly soluble 
in water and alcohol. The aqueous solution is decomposed by boil- 
ing. The owalate, C\oHi;.NH,,H,C,O,, is sparingly soluble in water 
and alcohol. 
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Acetic chloride acts readily on dry cymidine, forming acetometa- 
isocymidide, NHAc.C,H,3, which crystallises in plates melting at 118°. 
By the action of strong nitric acid on benzoic isocymidide, the nitro- 
compound NHBz.C\Hj:.NO, is produced. It is deposited from an 
alcoholic solution in yellow needles melting at 177°, which are spar- 
ingly soluble in ether. On oxidation with dilute nitric acid, benzoic 
isocymidide yields amidometatoluic acid, which melts below 100°. 

Phthalic metaisocymidide, CsHy(CO).N.C,oHis, is deposited from a 
hot alcoholic solution in needles, which melt at 145°. The nitro- 
product forms yellow needles melting at 167°, soluble in alcohol and 
ether. 

Metaisocyminylcarbylamine, CyH,;NC, prepared by the action of 
chloroform and alcoholic potash on cymidine, is a colourless liquid 
having a powerful odonr. It is freely miscible with alcohol, ether, 
benzene, and light petroleum. It cannot be distilled without decom- 
position. Metaisocyminylcarbamide, C\oH,;.NH.CONH,, is obtained by 
boiling an excess of potassium isocyanate with a feebly acid solution of 
cymidine sulphate. It forms lustrous needles melting at 176°, soluble 
in alcohol. By the action of carbonyl chloride on cymidine dissolved 
in absolute ether, dimetaisocimynylcarbamide, (C,H,;;NH).CO, is 
produced in colourless needles, freely soluble in alcohol, less soluble 
in ether. 

Metaisocyminylurethane, C\oHi3.NH.COOEt, is a colourless crystal- 
line compound melting at 229°, soluble in alcohol and ether. Dicyminyl- 
thiocarbamide, (CioHi3.NH),CS, prepared by the action of carbon 
bisulphide on cymidine, crystallises in needles melting at 160°, soluble 
in alcohol and ether. 

Neither metaisocyminylethy lthiocarbamide, C\oH;.CSNH.NHEt, nor 
metaisocyminylethylguanidine, C,oH\;.C(NH)NH.NHEt, could be ob- 
tained in a crystalline condition. 

Nitrophthalyleymidide is decomposed by strong hydrochloric acid 
at 180°, yielding nitroisocymidine, NO,.C,Hi2.NH2, an oily liquid 
miscible with alcohol and ether. 

Metaisocymidinesulphonic acid, CyH,(NH,).SO;H, forms thin 
yellow-coloured needles, very soluble in water. 

The barium salt, (NH;.C\oH):-SO3),Ba, also crystallises in needles, 
which are very soluble in water. W. C. W. 


Action of Dichloracetic Acid on Aromatic Amines (Il). By 
P. J. Meyer (Ber., 16, 2261—2269).—The author previously showed 
(Ber., 16, 926) that the reaction of dichloracetic acid with orthotolui- 
dine is different from that between dichloracetic acid and paratoluidine, 
the latter yielding a substituted imesatin. To prepare paratolylpara- 
methylimesatin (paramethylisatin-paratolylimide), CsH,MeNO.NC,H, 
dichloracetic acid (1 mol.) is heated with paratoluidine (4 mols.) at 
100° until a dark-red crystalline mass is formed, which is then treated 
with hot water to remove the toluidine hydrochloride; or an aqueous 
or alcoholic solution of dichloracetic acid may be digested with para- 
toluidine, or finally dichloracetamide (1 mol.) heated with paratolui- 
dine (3 mols.). It crystallises in splendid lustrous gold-coloured 
needles and scales. The reaction may be compared with the formation 
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of quinoline from aniline and glycerol (Ber., 13, 2086): 2C,H;.NH, + 
C,H.Cl,0, = CyHyN,0 + 2HCl + H.O + Hy. Paramethylisatin- 
paratolylimide melts at 259°, is insoluble in water, dissolves sparingly 
in cold, more readily in hot alcohol, and in ether. With concentrated 
soda solution, it yields a salt crystallising in red prisms, and which is 
decomposed by water. Cold concentrated hydrochloric acid converts it 
into paramethylisatin and toluidine; hot dilute acid or long-continued 
heating with soda solution decomposes it in the same way ; it can be 
reproduced by heating these products with absolute alcohol. When 
paramethylisatin-paratolylimide is heated for 2 to 3 hours at 100° 
with alcoholic ammonia, paramethylimesatin (paramethylisatinimide), 
C,H,NO.NH, is formed, and can be freed from toluidine and colour- 
ing-matter by repeated boiling with alcohol. In its properties, it 
differs from Laurent’s imesatin (J. pr. Chem. 25, 457); it has a 
pale yellow colour, is insoluble in cold water and cold alcohol, and 
very sparingly in boiling alcohol, from which it crystallises in 
extremely slender silky needles; it is not converted into paramethyl- 
isatin by acids or bases, and bears a strong resemblance to Somma- 
ruga’s diimidoisatin (Annalen, 190, 371; 194, 85; Ber., 12, 979). 
Paramethylisatin, CsH,MeNO,, obtained as above, is isomeric with 
the substance obtained by Baeyer and Ciconomides (Ber., 15, 2093) 
from isatin silver and methyl iodide; it is odourless, separates from 
alcohol or hydrochloric acid in deep red transparent crystals resem- 
bling chromic anhydride, and from water in lustrous red scales, 
melting at 187°; it is sparingly soluble in cold, more readily in hot 
water, readily in hot hydrochloric acid and in alcohol; with alkalis, 
it forms a deep violet-coloured solution, yielding methylisatates when 
heated or on long standing. It yields the indophenin-, and with 
hydroxylamine the ketone-reaction, and forms condensation and sub- 
stitution-derivatives similar to those of isatin. Phenylparamethyl- 
imesatin (paramethylisatinphenylimide), Cs5H,MeNO*: NPh, is ob- 
tained on adding the equivalent quantity of aniline to a concentrated 
solution of paramethylisatin in absolute alcohol. It crystallises in 
thick, yellowish-red, transparent plates or prisms, melts at 239—240°, 
is sparingly soluble in water or cold alcohol, more readily in hot 
alcohol, and in its properties resembles paratolylimide. Metabromo- 
paratolylparamethylimesatin(paramethylisatinmetabromoparatolylimide), 
C,H,MeNO : NC,H,Br, is prepared in the same way as the last com- 
pound; it crystallises from alcohol in transparent brick-red needles 
and prisms, melting at 210°. Orthotolylparamethylimesatin (para- 
methylisatinorthotolylimide), CsHy,MeNO.NC,H;, isomeric with the 
above paratolylimide, crystallises in red transparent prisms, melting 
at 191°. Paramethylnitroso-oxindole, C§H,(NO)NO, is prepared by the 
action of hydroxylamine hydrochloride on paramethylisatin (Ber., 16, 
518). It forms long transparent yellow prisms, is sparingly soluble 
in water, more readily in alcohol, dissolves in potash without decom- 
position, and melts at 225—226°. On adding coal-tar benzene to a 
solution of paramethylisatin in concentrated sulphuric acid, a deep 
blue coloration is produced, and on agitating with water paramethyl- 
indophenin separates. The numbers obtained on analysis agree only 
approximately with the formula C,,H,NOS. It forms an indigo-blue 


ORGANIC CHEMISTRY. 49 


powder, sparingly soluble in water, alcohol, and acetic acid, more 
readily in concentrated sulphuric acid and hot phenol, from which it 
is reprecipitated by water or alcohol. When treated with zinc and 
glacial acetic acid, it yields a bright green substance, which becomes 
blue again on exposure to the air. A. K. M. 


Difference in Chemical Behaviour of Aromatic Diamines. 
By E. Letumann (Annalen, 221, 1—34).—The isomeric aromatic 
diamines, in some cases, present characteristic differences in chemical 
behaviour. Thus for example, Ladenburg has observed that the 
hydrochlorides of the orthodiamines react with benzaldehyde accord- 
ing to the equation— 


C,H,(NH,)2,2HCl + 2PhCHO = C,H,(NCHPh),,HCl + 2H,0 
+ HCl, 


whereas the meta- and para-derivatives are unaltered. Similarly, 

Hobrecker and Hiibner have shown that ortho-diamines are differen- 

tiated from the meta- and para-compounds in yielding the so-called 
N 


anhydro-bases, CoH * OH Again the reaction of nitrous 
-N- 


acid on the ortho- resembles that on the para-, but differs from that 
which it exerts on the meta-compounds. 

The author has studied the reaction of potassium thiocyanate and 
cyanate, and of the thiocarbimides, on the aromatic diamines, with a 
view of tracing analogous difference’ in chemical behaviour. 

At the outset some remarks are made on the method of pre- 
paration of ortho- and para-phenylene diamines. It is found that to 
obtain the former it is best to nitrate benzanilide and not acetanilide 
as recommended in the text-books; on the other hand, acetanilide is 
more suitable for the preparation of the latter. 

Action of Thiocyanates on the Dianines.—The diamine thiocyanates 
are easily obtained from the hydrochlorides of the diamines and the 
thiocyanates ; but the compounds produced differ in their mode of 
decomposition, the meta- and para-thiocyanate Foe the correspond- 
ing phenylenedithiocarbamides, C,H,(NHCSNH,)., whilst the ortho- 


compounds give the corresponding thiocarbamide, CH<AT>CS, 
together with thiocarbamide, CS(NH;)>. 

Orthophenylenethiocarbamide, CoH, <Ni>os, obtained by the eva- 
poration of an aqueous solution of 1 mol. orthophenylenediamine hydro- 
chloride and 2 mols. potassium thiocyanate, crystallises in large leaflets, 
which melt at about 290° with considerable carbonisation. 

Metaparatolylenethiocarbamide, C.HMe<hi>os, from metapara- 


tolylenediamine and potassium thiocyanate, crystallises in silvery 
leaflets melting at 284°, and soluble in soda and ammonia, but repre- 
cipitated on acidifying the solution. 
Metaphenylenedithiocarbamide, CsH,(NHCSNH,),, crystallises in 
microscopic leaflets melting at 215°; the corresponding para-compouvd 
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in colourless needles melting at 218°, soluble in alkalis, sparingly 
soluble in alcohol. 

The action of potassium cyanate on the diamines is the same for all 
three isomerides; a phenylenedicarbamide is formed. 

Orthophenylenedithiocarbamide, CeH,(NH.CSNH,),, crystallises in 
hard needles melting at 290°, easily soluble in alcohol, sparingly in 
water, chloroform, or ether. The para-compound crystallises in silvery 
leaflets and decomposes completely at a high temperature without 
melting ; the meta-compound crystallises in small colourless needles 
melting at 280°, soluble in concentrated hydrochloric acid, but repre- 
cipitated on the addition of alkalis. 

By the action of thiocarbamides on the diamines complex thiocarba- 
mides of the generic formula C,H,(NH.CSNH.C,H.)., are produced, 
which in the case of the ortho- and para-compounds are decomposed, 
when melted, according to the equation C,H,(NH.CSNH.C,H,), = 


C.Hy<N},>CS + CS(NH.C,Hy)s, while the meta-compound is un- 


changed. 

Diphenylmetaparatolylenedithiocarbamide, C,=H;Me(NH.CSNHPh),, 
from tolylenediamine and phenylthiocarbamide, is a crystalline sub- 
stance which when heated to 140—150°, is decomposed into diphenyl- 
thiocarbamide subliming in the upper part of the vessel, and meta- 
paratolylenethiocarbamide. 

Diethylmetaparatolylenedithiocarbamide, Cs,H,;Me(NH.CSNHEt),, 
from ethylthiocarbamide and tolylenediamine forms microscopic 
crystals which melt between 149° and 153°, and on more protracted 
heating are decomposed into metaparatolylene- and ethyl-thiocarba- 
mides. The former is a crystalline substance melting at 284°, spar- 
ingly soluble in water, easily soluble in aleohol and hot soda. Diallyl- 
metaparatolylenedithiocarbamide, C.H;Me(NH.CSNH.C;H;):, from 
tolylenediamine and allylthiocarbamide, crystallises in delicate silky 
needles, melting at 150°, sparingly soluble in water, soluble in alcohol 
and chloroform. 

The corresponding diallylmetaphenylenedithiocarbamide, 


C.H,(NH.CSNH.C;H;)», 


forms an amorphous white powder, which melts at 105°, and is not 
decomposed when heated. Diphenylparaphenylenedithiocarbamide, 
C,;H,(NH.CSNHPh)., is a crystalline substance, soluble in hot soda 
solution. When heated to 26° it is decomposed partly into para- 


phenylenethiocarbamide, C,H.<Nt;>CS, which crystallises in small 
leaflets, melting at 270°. Diallylparaphenylylenedithiocarbamide, 
C.H,(NH.CSNH.C,H;), 


is a crystalline substance, insoluble in water, sparingly soluble in 
alcohol. It melts at 200°, with evolution of a gas and emission of 4 
smell resembling diallylthiocarbamide : its decomposition may probably 
be expressed by the equation, C,H,(NH.CSNH.C,H,). = 


CH<NES os + OS(NH.C.H,), 
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The author also made some experiments on the reduction of the 
orthonitranilides and tolnides of phenylsulphonic acid. When phenyl- 
sulphony! chloride is added to orthonitraniline dissolved in benzene, 
crystals of orthonitraniline hydrochloride separate out. On filtering 
these and evaporating the filtrate, phenylsulphorthonitranilide, 


PhSO,.NH.C,H,.NO,, 


is obtained. This substance is crystalline, moderately soluble in 
petroleum, easily soluble in alcohol; it is reduced by tin and hydro- 
chloric acid to the corresponding amidoanilide, PhSO,.NH.C,H,.N H. 
This compound crystallises in long colourless needles melting at 
168°, sparingly soluble in water, readily soluble in alcohol and chloro- 
form; its hydrochloride forms large thick crystals. Phenylsulpho- 
metanitroparatoluide, PhSO,.NH.C,H,;Me.NO,, obtained together with 
the corresponding dinitro-derivative by the action of fuming nitric 
acid on phenylsulphoparatoluaide, crystallises in cubes, which melt at 
99°, On reduction with tin and hydrochloric acid, it is converted 
into the corresponding amido-derivative, which crystallises in long, 
colourless needles, melting at 146°5°, sparingly soluble in water, soluble 
in alcohol. 

In a summary, the author remarks that the above observations do 
not form sufficient material for general conclusions with regard to the 
reactions of the diamines. To complete the study of these compounds, 
it is necessary to compare the decomposition of the isomeric phenylene- 
diamines with the diamines of the paraffin series. As a step in this 
direction, Hofmann has observed that ethylenediaminethiocyanate 
when melted yields ethylenethiocarbamide, a decomposition perfectly 
aualogous to the decomposition of the corresponding orthodiphenylene 
compound. V. H. V 


Organic Hydroxylamine Derivatives. By C. Scuramm (Ber., 
16, 2183—2188).—When a solution of bromacetophenone in aquevus 
alcohol is heated with an excess of hydroxylamine hydrochloride for 
12 hours on a water-bath, the alcohol evaporated, and the product 
extracted with ether, a yellowish oil is obtained which solidifies on 
standing. It can be purified by precipitating its solution in soda with 
dilute sulphuric acid and extracting with ether; it then melts at 162 
—163°. Its formula is CPh(N.OH).CH,.NH.OH. It dissolves 
readily in alcohol or ether, sparingly in hot water and benzene, and is 
insoluble in light petroleam and in cold water. On heating it with 
concentrated acids, hydroxylamine is given off. A silver derivative, 
C,H,AgN,0,, is obtained by precipitating a solution in concentrated 
ammonia with a concentrated solution of silver nitrate. Dibenzyl- 
hydroxylamine, (CH,Ph),N.OH, is obtained on heating a solution of 
benzyl chloride (3 grams), hydroxylamine hydrochloride (3 grams), 
and crystallised sodium carbonate (6 grams) in aqueous alcohol for half 
an hour on a water-bath. On cooling, it separates in long white needles 
which melt at 123°, and are decomposed by distillation. It is soluble 
in alcohol, ether, and benzene, less soluble in light petroleam, carbon 
bisulphide, and glacial acetic acid, sparingly in hot water, and insoluble 
im ammonia, soda solution, and hydrochloric acid. A hydrochloride, 
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(C,H;).N.OH,HCI, can be obtained by the action of dry hydrochloric 
acid gas on its solution in absolute ether. 

Methylpropylglyoxime, CMe(NOH).C(NOH)Pr, obtained by the 
action of hydroxylamine hydrochloride on a solution of isonitrosopro- 
pylacetone in aqueous alcohol, forms spiral-like groups of needles 
melting at 168°. Phenylglyowime, CPh(N.OH).CH:N.OH (m. p. 
152°) is prepared by the action of alkaline hydroxylamine solution on 
dibromacetophenone, at a gentle heat, acidifying and extracting with 
ether. It can be purified by precipitating the ethereal solution 
with light petroleum and washing the precipitate with benzene, 
or by dissolving it in alkali, acidifying and extracting with ether. The 
silver derivative, CH,AgN,O,, forms a yellowish-white curdy precipi- 
tate. On dissolving sodium in absolute alcohol and adding an ethereal 
solution of methylethylglyoxime, the sodium derivative of the latter, 
C,;H,NaN,0,, is thrown se as a white curdy precipitate. The di- 
acetyl-derivative of methylglyoxime, CMe(NOAc).CH(NOACc) is formed 
when a mixture of methylglyoxime with a slight excess of acetic anhy- 
dride is gently boiled until the mass begins to turn brown. The pro- 
duct is poured into shallow clock-glasses and exposed in a vacuum 
when needles are obtained melting at 51°. It crystallises from light 
petroleum in white transparent prisms; when heated, these explode 
with evolution of hydrocyanic acid. 

The diacetyl-derwwative of methylethylglyoxime, 


CMe(NOAc).CEt(NOAc), 


crystallises in flat prisms readily soluble in alcohol and in ether, 
sparingly in hot water. The diacetyl-derivative of methylbenzyl- 
glyoxime forms small white crystals melting at 80°. A. K. M. 


Hydrazines of Pyroracemic Acid. By E. Fiscuer and F. Jovr- 
DAN (Ber., 16, 2241—2245).—Some of the compounds of the hydra- 
zines with ketones have been described by Reisenegger (Abstr., 1883, 
798). The reaction is a general one, and holds for the primary and 
secondary hydrazines of the fatty and aromatic series, and for all 
simple and most of the more complicated ketones and diketones, the 
ketonic acids combining with extreme readiness with the hydrazines 
either in neutral or in acid solutions. Pyroracemic acid and phenyl- 
hydrazine combine with great violence, so that it is advisable to dilute 
each substance with five volumes of ether, to cool well and to mix 
gradually. 

The phenylhydrazinepyroracemic acid, C,H\N,O,, separates as & 
yellowish crystalline powder which after being washed with ether and 
crystallised from boiling alcohol, forms hard lustrous needles, melt- 
ing at 169° with evolution of gas; it is readily soluble in hot alcohol, 
very sparingly in ether, chloroform, carbon bisulphide, and light 
petroleum, readily in alkalis and alkaline carbonates. The sodium 
salt is sparingly soluble in an excess of concentrated soda solution, 
with which it can be boiled without decomposition. The formation of 
phenylh amare acid takes place also in aqueous, acetic 
acid, and dilute hydrochloric acid solutions, and with such readiness 
that the reaction can be employed for the detection of pyroracemic 
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acid (also of phenylglyoxylic acid and levulic acid) in very dilute 
solutions. Heated above its melting point, it yields carbonic anhy- 
dride and ethylidenephenylhydrazine :—PhN,H : CMe.COOH = CO, + 
PhN.H:CHMe. It can be boiled with dilute hydrochloric and sul- 
phuric acids without decomposition, and on boiling with alcoholic 
sulphuric acid, the ethyl derivative, PhN,H : CMe.COOEt, is obtained 
melting at 114—115°, and soluble in alcohol, ether, and chloroform. 
By the action of sodium-amalgam on a cold dilute solution of phenyl- 
hydrazinepyroracemic acid, phenylhydrazinepropionic acid, 
PhN,H,.CMeH.COOH, 

is produced, crystallising from boiling alcohol in white slender needles 
melting at 152—153° with decomposition. It is very sparingly soluble 
in cold alcohol, ether, and water, much more readily in hot alcohol, 
also readily soluble in alkalis and in concentrated hydrochloric acid. 
Mercuric oxide and copper salts are readily reduced by it in alkaline 
solution, ammoniacal copper solution reconverting it into phenyl- 
hydrazinepyroracemic acid. 

In order to decide which of the formule PhNH.N :CMe.COOH or 
PhN—CMe.COOH is correct, the action of pyroracemic acid on 

\Z 

NH 
methylphenylhydrazine was studied. This yields an acid of the 
formula PhNMe.N :CMe.COOH, the behaviour of which to mineral 
acids is, however, quite different from that of the acid obtained from 
phenylhydrazine. 

Methylphenylhydrazinepyroracemic acid softens at 70°, and melts at 
78° ; it crystallises in yellowish needles readily soluble in alcohol and 
in ether, sparingly in light petroleum and in water; it is decomposed 
by long-continued boiling with water, but is stable in alkaline solu- 
tions. On warming it witha 10 per cent. solution of hydrochloric 
acid it becomes red, and then dissolves, the colour disappearing as the 
temperature is raised, whilst colourless slender needles separate, in- 
creasing in quantity on cooling and as the liquid is diluted with water. 
This new substance, apparently of the formula C;H,NO,, seems to be 
formed by the abstraction of ammonia from the methylphenylhydra- 
zinepyroracemic acid, a considerable quantity of ammonia being found 
in the acid liquid. It is readily soluble in hot alcohol, from which it 
crystallises in colourless needles melting at 206°. It can be distilled 
unchanged, dissolves readily in soda, ammonia, and sodium carbonate, 
and can be reprecipitated by acids. A. K. M. 


Diacetonamine. By E. Fiscuer (Ber., 16, 2236—2238).—In pre- 
paring diacetonamine from acetone containing aldehyde, Heintz 
(Annalen, 189, 214) obtained a base C,H,,NO, (vinyldiacetonamine) ; 
this he afterwards obtained by the action of acetaldehyde on diace- 
tonamine oxalate, and he thought it probable that it might be a lower 
homologue of triacetonamine; this is now confirmed by the author. 
It is converted into an alkamine by the action of sodium-amalgam, 
and on heating this with concentrated sulphuric acid, a readily volatile 
base is obtained, the properties of which show it to be a homologue of 
triacetonine (Abstr., 1883, 1153). 


Other aldehydes, both of the fatty and aromatic series, yield bases 
with diacetonamine, and in this way numerous homologues of hydroxy. 
piperidine and piperidine can be obtained. Benzdiacefonamine, 
C,;3H,,NO, is prepared by boiling a solution of acid diacetonamine 
oxalate (1 part) in alcohol (3 parts) with bitter almond oil (1 part) 
for about ten hours; the product is filtered hot, and the oxalate 
formed is washed with hot alcohol. By the action of potash the free 
base is obtained as an oil, which solidifies on standing ; it crystallises 
from hot light petroleum in splendid colourless plates, melts at 62— 
63°, dissolves very readily in alcohol and in ether, sparingly in water; 
the owalate (C,;H,;NO),C,H,0,, forms white scales, very sparingly 
soluble in alcohol and in water, readily in hydrochloric and oxalic 
acids. On adding gold chloride to the hydrochloric acid solution, the 
aurochloride is precipitated as a yellow oil, which solidifies to mag- 
nificent gold-coloured needles. By the action of sodium-amalgam on 
an acidulated solution of benzdiacetonamine, the latter is partially con- 
verted into benzdiacetonalkamine, CyH,NO. The hydrochloride, 
C,;H,.NO,HCl, forms small hard crystals, readily soluble in water, 
sparingly in alcohol. On decomposing it with an alkali, the base is 
precipitated as a thick colourless oil. Sulphuric acid acts on this base 
or the hydrochloride in the same way as on triacetonalkamine, with 
formation of a new base, which is volatile in steam, has an odour 
resembling that of piperidine, and yields a sparingly soluble hydro- 
bromide. 

From these reactions, it is assumed that benzdiacetonamine has a 
constitution similar to that of triacetonamine, its formation being 
thus expressed :— 


H,C.CO.CH, H.C .CO.CH, 
PhCHO + | = | | + H,O. 
H,N.CMe, PhCH.NH.CMe, 


The author intends to try the reaction with other aldehydes, with 

ethyl acetoacetate, and with pyroracemic and other ketonic acids. 
A. K. M. 

Action of Phosphorus Trisulphide on Phenols. By A. 
GeutHEeR (Annalen, 221, 55—59).—Kekulé and Szuch (Jahresber., 
1868, 628) have isolated from the products of the reaction of phosphorus 
pentasulphide on phenol, besides phenyl mercaptan and sulphide, 
a small quantity of benzene. As the formation of this hydrocarbon 
can only arise from the reduction of the phenol, it is probable that 
the sumples of pentasulphide contained some trisulphide as an impu- 
rity. In order to confirm this suggestion, the author has studied the 
action of phosphorus trisulphfde on phenol. On submitting the crude 
product of the reaction to fractional distillation, it was separated into 
two portions, the one boiling below 100°, the other above 280°. 
The former was principally benzene, together with traces of phenyl 
mercaptan and sulphide, the latter triphenylphosphate. The reactions 
of phosphorus trisulphide and pentasulphide on phenol may probably 
be expressed by the following equations :—(1) 8PhOH + P,S, = 
2Ph,PO, + 3H,S + 2C,.Hs, and (2) 8PhOH + P,S, = 2Ph,PO, + 
3H,S + 2PhSH. 


"wv waa 6s 
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As an analogous case, it is shown that cresol is similarly reduced to 
toluene by phosphorus trisulphide ; the other products of the reaction, 
which were not minutely examined by the author, are probably tolyl 
mercaptan and tolylphosphate. V. H. V. 


A Fourth Monobromophenol. By A. Firtica (J. pr. Chem. 
[2], 28, 176—188).—10 grams of phenol are dissolved in 10 grams 
absolute alcohol, 3 grams of amorphous phosphorus added, and 
17 grams of bromine allowed to flow in through a capillary tube; the 
vessel is surrounded with cold water; the temperature of the mixture 
must not rise above 20°. The product is shaken with water, with 
dilute sodium carbonate, again with water, dried and distilled. The 
fraction 235—240° repeatedly redistilled, finally yields the new 
monobromophenol as a liquid boiling at 236—238°, and not soli- 
difying at 10—12°. The pure substance cannot be distilled without 
decomposition. No further description of its properties is given. 
The boiling and melting points of ortho-, meta-, and para-bromophenol 
are— 


Ortho, Meta. Para, 
Melting point .... (Liquid) 32—33° 64° 
Boiling point...... 194—195° 236—236°5 238 


By nitration in glacial acetic acid solution, a crystalline compound 
melting at 60—65”, and of the formula 


C.H;Br( NO.) ° OH,C,H.Br(NO,) 20H, 


is obtained. This on further nitration yields a bromodinitrophenol, 
C.H,Br(NO,)..0H, crystallising in yellow prisms, and melting at 
108—110°, The same product is obtained on boiling with baryta- 
water, together with a substance melting at 68—70°, and crystal- 
lising in stellate groups of yellow needles, to which the author 
assigns the formula 2C,H,;Br(NO,).OH,C,H,Br(NO,)..0H. os 

J. G. 


Action of Phenol on Ketonic Acids. By C. Bérrincer (Ber., 
16, 2071—2075).—By the action of phenol on pyroracemic acid in pre- 
sence of sulphuric acid, a condensation-product of the composition 
C,;H,,0,,H,O is obtained. This substance, which the author proposes 
to name diphenylpropionic acid, forms a horny mass (m. p. 268°), 
soluble in acetone, insoluble in water, benzene, and chloroform, It is 
& monobasic acid, and a solution of its ammonium salt gives precipitates 
with salts of barium, calcium, lead, and silver, 

Dibromophenopropionic acid is a pale golden amorphous and electric 
powder, insoluble in water and alcohol; on heating this with concen- 
trated hydrochloric acid at 230° in a sealed tube, it gives off bromine 
and carbonic anhydride, and is converted into a black substance. 

Acetyldiphenopropionic acid is an amorphous yellowish substance, 
soluble in acetone, insoluble in chloroform; its barium salt forms an 
insoluble amorphous precipitate. 
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Acetyldibromophenopropionic acid is coloured at first violet, and then 


dissolved by ammonia; it forms sparingly soluble barium salt. 
Vv. & VY. 


Derivatives of Thymol. By H. Konex (Ber., 16, 2096—2105). 
—Parathymotic aldehyde, CHH,.MePr*(OH).CHO (Me: OH: Pr: CHO 
= 1:3: 4: 6) obtained by heating thymol with chloroform and 
soda, erystallises in long white glistening needles melting at 133°, 
sparingly soluble in water, soluble in alcohol and ether. It dissolves 
in ammonia and sodium carbonate to form a golden-coloured solution. 
The author was unable to obtain a crystalline compound of the sub. 
stance with sodium hydrogen sulphite ; but its other general properties 
characterise it as an aldehyde. Its anilide derivative, 


C.H.MePr*(OH).CHNPh, 


prepared by heating parathymotic aldehyde and aniline in molecular 
proportions, crystallises in golden needles melting at 142°, insoluble 
in water, soluble in alcohol and ether; it is decomposed by boiling 
witb water or dilute acids into the aldehyde and aniline. 

Parathymotic aleohol, C;<H,.MePr*(OH).CH;.OH, obtained by the 
reduction of the aldehyde with sodium-amalgam and water, forms a 
greyish amorphous powder, which melts gradually at 120—130°; it 
is insoluble in water, soluble in alcohol and ether. 

Methylparathymotic aldehyde, C,H,.MePr*(OMe).CHO, prepared 
from parathymotic aldehyde, methyl iodide, and alcohol, is a golden 
oil boiling at 270°, insoluble in water, soluble in alcohol and ether; 
it dissolves with difficulty in a solution of sodiam hydrogen sulphite. 
Its anilide crystallises in clear transparent tablets (m. p. 80°), inso- 
luble in water, readily soluble in other menstrua. On oxidation with 
potassium permanganate, it is converted into the corresponding 
carboxylic acid, CsH,MePr(OMe).COOH, which crystallises in long 
white silky needles melting at 137°; a solution of this acid gives no 
coloration with ferric chloride, and precipitates more or less sparingly 
soluble, with salts of calcium, silver, copper, zinc, and lead. 

In order to determine the constitution of the compounds, and to 
compare the parathymotie acid corresponding with the above-men- 
tioned aldehyde with the thymotic acid described by Kolbe and 
Lautemann (Annalen, 115, 205), the author prepared both acids, and 
studied their reactions. The former can be best obtained by heating 
thymol with carbon tetrachloride and soda; it crystallises in leaflets 
melting at 157°; the latter by the joint action of sodium and carbonic 
anhydride on thymol melts at*123° and gives a deep blue coloration 
with ferric chloride. This reaction, characteristic of those aromatic 
acids in which the hydroxyl is in the ortho-position to the carboxyl 
group, taken in connection with the method of preparation, shows 
that the thymotic acid of Kolbe and Lautemann is the ortho-acid, 
possessing the constitution 


C,H.MePr*(OH).COOH [Me : COOH: OH: Pr* = 1:2:3: 4]. 
On the other hand, the method of preparation of the author’s acid, 
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together with the absence of any reaction with ferric chloride, point 
probably to its constitution as expressible by the formula 


C,H,MePr(OH).COOH [Me: OH: Pr: COOH = 1:3:4:6]. 


Thymodialdehyde, CsH,.MePr(OH)(CHO),, obtained in the course of 
the preparation of parathymotic aldehyde, forms golden compact 
needles melting at 80°; it gives a cherry-red coloration with ferric 
chloride; on boiling with sodium acetate and acetic anhydride it is 
converted into thymoparacrylic acid, C;H,MePr(OH).CH : CH.COOH, 
which forms microscopic crystals melting at 280°. The methyl deri- 
vative of the latter crystallises in golden needles melting at 141°, 
sparingly soluble in water, soluble in alcohol and ether. Both acids give 
sparingly soluble calcium, barium, and copper salts ; their silver salts, 
however, differ, that of the former crystallises from water, that of the 
latter dissolves in hot water, forming a resinous mass. a:¥ 


A New Glycerol. By A. Cotson (Compt. rend., 97, 177— 
179).—The aromatic tribromhydrin, C,H;(CH2Br);, previously de- 
scribed (Abstr., 1883, 734), can be obtained in crystals by pro- 
longed refrigeration, and the crystals, after recrystallisation from 
alcohol, melt at 945°. The tribromhydrin is decomposed by water, 
yielding mesitylene glycerol, CsH;(CH;.OH);. To obtain this com- 
pound, the crude product of the action of bromine on mesitylene is 
boiled for several hours with 25—30 parts of water and an excess of 
lead carbonate, the liquid filtered, and concentrated by evaporation 
ina vacuum. The crude product is mixed with a small quantity of 
silver oxide, then treated with hydrogen sulphide in order to remove 
lead, and the solution filtered and concentrated. The viscous liquid 
thus obtained is purified by successive treatment with ether, alcohol, 
and chloroform, and is finally concentrated ina vacuum. Mesitylene 
glycerol is a viscous liquid with a bitter taste ; it is insoluble in ether 
and in chloroform, but is very soluble in alcohol and in water. When 
treated with hydrobromic acid, it yields the original tribromhydrin. 
Hydrochloric acid forms a colourless oily liquid, which is in all pro- 
bability the trichlorhydrin: the same compound is obtained by the 
action of chlorine on the vapour of mesitylene ; it boils at 170—180°° 
in @ vacuum, and at 277—284° with partial decomposition, under 
atmospheric pressure. It is decomposed by water with formation of 
the glycerol. Acetic acid also combines with mesitylene glycerol, 
forming a compound which is only slightly soluble in water. 

If the product of the saponification of the crude tribromhydrin is 
treated with ordinary ether after evaporation of the water, the ether 
dissolves a substance which separates out in crystals on evaporation. 
When purified by repeated crystallisation from water, this sub- 
stance forms nacreous plates which melt at 126°. They are tasteless 
and inodorous, soluble in 55 parts of boiling water, but only slightly 
soluble in cold water, still less soluble in ether, but very solnble in 
alcohol. They have the composition, C,H,(OH),Br ; when boiled with 
water and potassium carbonate, this compound is not decomposed ; 
and when treated with hydrobromic acid it yields a tribromide which, 
after recrystallisation from alcohol, melts at 81—82°. The compound 
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is therefore not a derivative of mesitylene glycerol, but is a mono. 
bromo-glycol, C,H,BrMc(CH,.OH), and its dibromohydrin, 
C,.H,BrMe(CH,Br),, 
(m. p. 81—82°), is isomeric with mesitylene glycerol tribromhydrin. 
C. H. B. 
Quinone Derivatives. By R. Nietsxt (Ber., 16, 2092—2096).— 
The author has shown that by passing nitrous acid into an ethereal 
solution of quinol, a dinitrohydroxyquinone, C,(OH).~(NO,).0., or 
nitranilic acid, is formed; the same substance may also be obtained 
either by the action of fuming nitric acid on dinitroquinol, or by the 
nitration of diacetylquinol: all these methods of preparation, how- 
ever, are very unsatisfactory. In the present communication a detailed 
account is given of an improved process, whick consists in acting on 
diacetylquinol with nitrosulphuric acid in the cold, and precipitating 
the characteristic sparingly soluble potassium nitranilate from an ice- 
cold solution of the crude product. The corresponding acid, which is 
very unstable, may be obtained from this derivative. The potassium- 
derivative is converted by a strongly acid solution of stannous chloride 
into nitramidotetrhydroxy benzene, C,(OH),(NH,).NO:, which crystal- 
lises in needles, Souler a violet iridescence, insoluble in alcohol, 
ether, and benzene. Potassium nitranilate is further converted by 
stannous chloride, with an excess of tin, into a substance crystallising 
in delicate iridescent green leaflets, resembling quinhydrol in appear- 
ance. This compound is probably a diimido-derivative of dihydroxy- 
NH 


quinone, C.(OH),0:¢ | , and analogous to diimidonaphthol: a 
NH 


view which receives some support from the similarity of phenomena 
observable in the preparation of these two substances. Vv. &. V. 


Action of Orthonitrobenzaldehyde on Acetaldehyde. By 
A. Baryer and V. Drewsen (Ber., 16, 2205—2208).—In a previous 
communication (Abstr., 1883, 341) the authors mentioned the forma- 
tion of a condensation-product by the action of alkalis on a solution 
of orthonitrobenzaldehyde in acetaldehyde. It is prepared by 
gradually adding a 2 per cent. solution of sodium hydroxide to a 
solution of orthonitrobenzaldehyde in freshly prepared aldehyde kept 
cool with ice, until an alkaline reaction remains for at least five 
mivutes. The acetaldehyde is expelled by a current of air, the 
crystalline product dried on a porous tile and crystallised from ether. 
It forms moderately large colourless monoclinic prisms, readily soluble 
in alcohol and chloroform ; it softens at 120° and melts at 125° with 
evolution of aldehyde vapour. Its formula, C,H,NO,,C.H,O, corre- 
sponds with that of a compound of ge ge ap came day tagm aldehyde 
with aldehyde. On passing a current of air through its solution at 
40—50°, as long as the odour of aldehyde is perceptible, a non- 
crystallisable product is obtained (probably orthonitrophenyllactic 
aldehyde), combining with acid sulphites and reddening rosaniline 
sulphite. Like the condensation-product, it yields indigo with 
aqueous alkalis, Orthonitro-B-phenyllactic acid, z 

NO,.C,H,.CH(OH).CH;.COOH, 
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(m. p. 126°) is obtained on warming a solution of the condensation- 
product in dilute alcohol with an excess of freshly precipitated silver 
oxide, until the addition of alkali no longer produces indigo; the pro- 
duct is boiled with hydrochloric acid, filtered, and extracted with 
ether, and the acid purified by means of the barium salt. It crystal- 
lises in short well-formed prisms, readily soluble in water, alcohol, 
and ether, and is identical with the acid obtained by Einhorn from the 
addition-product of orthonitrocinnamic acid with hydrobromic acid 
(see p. 66). Orthonitrocinnamic aldehyde, NO,.C,Hy.CH : CH.CHO, 
is obtained on boiling the condensation-product with acetic anhydride 
until indigo ceases to be formed by the addition of soda solution. It 
forms colourless needles melting at 127°, readily soluble in boiling 
water, very sparingly in cold water, readily in chloroform, less so in 
alcohol and ether, It forms a crystalline compound with hydrogen- 
sodium sulphite, reacts with rosaniline sulphite, reduces ammoniacal 
silver solution with formation of orthonitrocinnamic acid, and on reduc- 
tion readily yields quinoline. From the above, it is seen that the con- 
densation of orthonitrobenzaldehyde with aldehyde takes place in the 
same way as with acetone, the resulting orthonitro-8-phenyllactic 
aldehyde, NO,.C,H,.CH(OH).CH,.COH, forming, however, an un- 
stable compound with acetaldehyde. A. K. M. 


Benzoylacetone, By E. Fiscner and H. Kuzet (Ber., 16, 2239— 
2241).—On boiling ethyl benzoylacetoacetate with 4 parts of 25 per 
cent. sulphuric acid, carbonic anhydride, alcohol, acetic acid, and 
acetophenone are produced as stated by, Bonné (Annalen, 187, 1). 
The authors find that a small quantity of benzoic acid and about 
4 per cent. of benzoylacetone are also produced, the formation of the 
latter corresponding with the production of nitrocinnamylacetone 
from ethyl nitrocinnamylacetoacetate (Abstr., 1883, 587). To isolate 
the benzoylacetone, the oil is dissolved in ether, agitated with dilute 
soda solution, which dissolves the benzoic acid and the benzoylacetone; 
the solution is then acidified, extracted with ether, and the residue 
from the evaporation of the latter dissolved in cold dilute soda 
solution, from which the benzoylacetone is precipitated by carbonic 
anhydride as a colourless oil, which crystallises on covling. It may 
be obtained in larger quantity by boiling ethyl] benzoylacetoacetate 
for some hours with 7—8 parts water. Benzoylacetone, 


CH,Bz.CO.CH;,, 


melts at 58°, distils unchanged, is volatile in steam, and has an agree- 
able penetrating odour. It dissolves sparingly in cold water, more 
readily in hot water, very readily in alcohol and in ether. The alkalis 
dissolve it readily, sodic carbonate less so, whilst it is insoluble in the 
acid carbonates. The sodium salt of benzoylacetone is precipitated in 
the form of yellowish scales on adding concentrated alkali to its solu- 
tion in dilute soda; the silver salt, CH,O,Ag, obtained on adding an 
excess of silver nitrate to an ammoniacal solution of benzoylacetone, 
forms a white crystalline precipitate, almost insoluble in water. 
Benzoylacetone gives an intense red coloration with ferric chloride. 
It is decomposed by boiling alkali with formation of acetophenone. 
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When warmed with phenylhydrazine, the two combine forming a 
slightly coloured oily product insoluble in alkali. 

Orthonitrobenzoylacetone is obtained in the same way from ethyl 
orthonitrobenzoylacetoacetate, and likewise combines with phenyl- 
hydrazine, forming a compound of the formula— 


NO,.C,H,.C.CH,.CMe 
| 


4 | 
PhN;H, N,H,Ph 


The behaviour of benzoylacetone with alkalis shows that the hydrogen 
of the methylene-group can be substituted by metals, which is not 
the case with the hydrazine-derivatives in which the oxygen of the 
CO-groups is replaced by nitrogen. A. K. M. 


Anthroxanaldehyde and Anthroxanic Acid. By A. Scum. 
LINGER and 8. Wigiaen (Ber., 16, 2222—2226).—When a solution of 
orthonitrophenylhydroxyacrylic acid in an equal weight of glacial 
acetic acid is heated on a water-bath as long as carbonic anhydride is 
evolved, and then diluted with water, neutralised with chalk, and 
steam-distilled, a distillate is obtained from which ether extracts 
anthrovanaldehyde mixed with anthranil; the latter is removed by 
' boiling with light petroleam, from which solvent anthroxanaldehyde 
crystallises in long yellowish needles of a slightly aromatic and 
penetrating odour; it dissolves readily in boiling water, and volatilises 
easily in steam. It melts at 72°5°, and can be sublimed without 
decomposition. Its formula, C,H;NO,, shows it to be isomeric with 
isatin. An intense reddish-violet coloration is produced on adding 
zinc-dust to its solution in very dilute ammonia and warming. When 
an aqueous solution, containing also anthranil, is boiled with ferrous 
sulphate, slender red silky needles separate, which, after crystallisation 
from chloroform, contain no iron; this substance melts above 215° 
with decomposition ; it has basic properties. Anthroxanaldehyde dis- 
solves readily in concentrated hydrogen-sodium sulphite, and pro- 
duce a red coloration with rosaniline sulphite. When it is warmed 
with aniline, an oil is obtained which solidifies to large fan- 
shaped crystals, melting at about 40°. Anthroxanic acid, CsH;NO,, is 
prepared by adding the calculated quantity of a 4 per cent. perman- 
ganate solution to a cold solution of the aldehyde in very dilute soda, 
filtering and slightly acidifying. The solution is warmed with animal 
charcoal, filtered, and dilute sulphuric acid added, when anthrozanic 
acid separates in delicate white needles. It is moderately soluble in 
hot water, almost insoluble in cold water, readily in acetone, more 
sparingly in glacial acetic acid, and still less readily in benzene and 
other solvents. It melts at 190—191° with decomposition. On 
warming its solution in dilute ammonia with ferrous sulphate, filter- 
ing and acidulating, isatin is obtained. 

C,. .COOH 


The authors assign to this acid the constitution CHK a >o ’ 


CO0.0.COOH 
analogous to isatogenic acid, CHC _/ \ , which it resembles 
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in its behaviour to feeble reducing agents. Unsuccessful attempts 
were made to decompose it into carbonic anhydride and anthrozane, 


CH. 
CHK i »0, which, if capable of existing, would be isomeric with 


anthranil. Possibly anthroxane becomes converted into the latter in 
the same way as isatogen into isatin. A. K. M. 


Constitution of Anthranil. By P. Friep.inper and S. Wiriicet 
(Ber., 16, 2227—2229).—From the close relationship of anthranil to 
anthroxanic acid (see last Abstract) an attempt was made to prepare 
the latter by heating anthranil with ethy] chlorocarbonate at 120— 
140°. Of the three possible formule for anthranil— 


CH co 
2 | 
CHC | YO, CHK | CHK 


the first alone could yield anthroxanic aeid, the second an isomeric 
anthranilcarboxylic acid, whilst the third could not yield a carboxylic 
acid. 

The product of the reaction was an acid (anthranilcarbozylic acid) 
isomeric with anthroxanie acid, but possessing different properties. 
It dissolves sparingly in the usual solvents, most readily in acetone 
and in ether, and crystallises from hot water in slender needles melt- 
ing at about 230° with evolution of carbonic anhydride, but anthrauil 
is not re-formed. The presence of a carboxyl-group is proved by its 
solubility in dilute ammonia and in alkaline carbonates, mineral acids 
reprecipitating it unchanged. It dissolves in a one per cent. soda solu- 
tion, showing a blue fluorescence which soon disappears, and on then 
acidifying with acetic acid and extracting with ether, the equivalent 
quantity of anthranilic acid is obtained. This change probably takes 
place thus :— 


co 
CHK | + H,O = COOH.C,H,.NH.COOH 
N.COOH 
= COOH.C,H,.NH, + CO,. 


Anthranilearboxylic acid is decomposed by hot concentrated soda 

solution, with formation of anthranilic acid and of a high-melting acid, 

probably a derivative of diphenylcarbamide. 

On gently heating a mixture of dry anthranil with benzoic chloride, 

an abundant evolution of hydrochloric acid takes place, whilst benzoyl- 
CO 

anthranil, CHAK | ,is formed. The product crystallises on 
N.COPh 

cooling, and can be purified by recrystallisation from dry benzene 

with the addition of light petroleum. It forms long white needles 

readily soluble in the ordinary solvents, insoluble in water and light 

petroleum ; it melts at 122—123°, and distils above 360° nearly un- 

changed. Like anthranil, it readily takes up the elements of water 
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with formation of benzoylanthranilic acid, COOH.C,H,.NH.COPh ; 
the change being effected by solution in hot dilute alkalis or by crys- 
tallisation from dilute alcohol, when the melting point is raised from 
123° to 180—181°. The benzoylanthranilic acid obtained is identical 
with the acid obtained from anthranilic acid and benzoic chloride 
(Annalen, 205, 130). It yields sparingly soluble bariwm aud calcium 
salts, and a nearly insoluble stable silver salt, C\4H\NO,Ag. 

These results prove that anthranil is represented by the second of 
the above formule, and that it is the lactam of anthranilic acid. 

A. K. M. 

Action of Hydroxylamine on Diketones. By H. Gotpscumipr 
(Ber., 16, 2176—2180).—The author and V. Meyer have isolated and 
described a diphenylglyoxime (m. p. 237°), C\Hi.N.,0., obtained by 
the action of hydroxylamine on benzil. Under other conditions, the 
author has obtained an isomeride which in contradistinction to the 
first named substance may be called 8-diphenylglyoxime ; it differs 
from its isomeride in its melting point (206°), its appearance, and its 
greater solubility in water and alcohol. The a-glyoxime may be con- 
verted into the 8-isomeride by heating to 180°. 

On heating phenanthraquinone with alcohol and hydroxylamine 
hydrochloride, a monisonitroso- derivative of phenanthraquinone, 
CyH,NO., is formed. 

This substance crystallises in small golden needles melting at 158°, 
soluble in alcohol; it dissolves in soda to form a green, and in sul- 
phuric acid to form a red solution. It is converted by hydroxylamine 
hydrochloride into a dioximide derivative of phenanthraquinone, of 

sH,.C:N 
possible constitution, | | »o, which crystallises in golden 
C.H,.C:N 
needles melting at 181°, insoluble in soda. When anthraquinone is 
heated with alcohol and hydroxylamine hydrochloride, in a flask fitted 
with an inverted condenser, no reaction takes place. 

In order to obtain the monisonitroso-derivative of anthraquinone, 
it is necessary to heat the reacting substances in a sealed tube at 180°, 
when the compound separates ont as a pale red powder, soluble in 
alcohol, to form a red solution. It sublimes at 200°, volatilising com- 
pletely, without melting. Its constitution may be expressed by the 


formula, OH < OO > CHe “VW. HL YV. 


Derivatives of Benzil. By B.S. Burron (Ber., 16, 2232—2233). 
—With the view to obtain diphenyltartaric acid, the author has made 
experiments on the saponification of Zinin’s nitril of diphenyltartaric 
acid, CyH»O.(CHN),, obtained by the action of anhydrous hydro- 
cyanic acid on an alcoholic solution of benzil (Annalen, 34, 189). The 
finely powdered nitrile is introduced into a large excess of glacial 
acetic acid saturated at 0° with hydrobromic acid, and frequently 
agitated. After some weeks, the unaltered substance is separated, and 
the clear liquid yields monoclinic crystals of a vitreous lustre. On 
adding ammonium carbonate to the filtrate, a white precipitate, 
CONH,.CPh(OH).CPh(OH).CONH,, is produced, insoluble in cold 
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water, but which can be crystallised from dilute alcohol ; it crystallises 
from hot water in small needles. It softens gradually on heating, 
begins to darken at 150°, becoming completely liquid at 230°. Its 
basic properties are very feeble, as it crystallises unchanged from hot 
concentrated hydrochloric acid, although it yields a crystalline hydro- 
bromide. It has no acid properties, is not dissolved by sodium carbo- 
nate solution, but is soluble in soda solution with decomposition. On 
boiling it with hydrochloric acid, acid substances are obtained still 
containing nitrogen. The above mentioned monoclinic crystals con- 
sist of the hydrobromide of the amide ; this melts at 185° with evolu- 
tion of hydrobromic acid. Sodium carbonate converts it into the 
amide. A. K. M. 


Benzoylacetic Acid. By A. Barrer and W. H. Perky, Jun. 
(Ber., 16, 2128—2133).—One of the authors has recently shown that 
ethyl phenylpropiolate is converted by sulphuric acid into ethyl 
benzoylacetate, thus: PhC :C.COOEt + H,O = COPh.CH,.COOEt 
(see Abstr., 1882, 336). The latter is a colourless oil resembling 
ethyl acetoacetate in odour; when quickly heated, it distils with slight 
decomposition between 268—270°; it is coloured by ferric chloride. 
On boiling with water or acids, it is decomposed according to the 
equation, CH,Bz.COOEt + H,O = PhCOMe + CO, + EtOH. In 
order to prepare benzoylacetic acid, a solution of the alkyl salt in 
soda is left at rest; after filtration, the solution is cooled with ice 
and carefully acidified,.and then exhausted with ether. The acid 
is obtained from the ethereal extract as a hard crystalline mass, which 
melts at 85—90° with evolution of carbonic anhydride; it is soluble 
in alcohol and ether, and its solution is coloured violet by ferric 
chloride. 

Ethylbenzoylacetic acid, CHEtBz.COOH, is obtained as an ethyl 
salt by the joint action of sodium and ethyl iodide on ethyl benzoyl- 
acetute; on subsequent saponification of this salt, the pure acid is 
obtained. This latter melts at 112—115°, and is generally contami- 
nated by benzoic acid. Or boiling the ethyl salt with alcoholic potash, 
like ethyl acetoacetate, it yields either a mixture of acids, or a ketone, 
according to the concentration of the alkali, thus :— 


(1.) CHEt(COPh).COOEt + 2KOH = PhCOOK 
+ CH.Et.COOK + EtOH, or 


(2.) CHEt(COPh).COOEt + 2KOH = COPh.CH,Et + EtOH 
+ K,CO;. 


Diethylbenzoie acid, CEt,Bz.COOH, obtained by a repetition of the 
process used for the acid above, forms a colourless, crystalline mass 
melting at 128—130°; when heated with alcoholic potash, it yields 
diethylacetophenone, boiling at 230°, thus :— ~ 


CEt,(COPh).COOH + 2KOH = COPh.CHEt, + K.COQ,. 


Allylbenzoylacetic acid, CHBz(C,;H,;).COOH, prepared by the action 
of allyl iodide on the ethyl salt of sodium benzoylacetic acid, is 
isomeric with benzoyltetramethylenecarboxylic acid from trimethy- 
lene bromide and ethyl benzoylacetate. The former exists as a colour- 
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less crystalline mass melting at 122—125°, soluble im all menstrna 
except water; when its ethyl salt is heated with alcoholic potash, it 
yields allylacetophenone (b. p. 238°), thus :— 


CH(COPh)(C,H,).COOEt + 2KOH = COPh.CH,(C,H,) 
+ K,CO; + EtOH. 


Ethylnitrosobenzoylacetate, COPh.CNOH.COOEt, formed by the 
action of nitrous acid on ethyl benzoylacetate, crystallises in long 
needles. melting at 121°, which dissolve in alkalis to form a golden 
solution. On long standing in contact with soda, it is converted into 
an acid, COPh.CH(OH).COOH, crystallising in small prisms. 

Dibenzoylacetic acid, CHBz,.COOH, obtained by the action of benzoic 
chloride on ethyl sodium benzoylacetate, and subsequent saponification, 
crystallises in needles melting at 109°, sparingly soluble in alcohol. 
This substance on protracted heating with water is converted into 
dibenzoylmethane with evolution of carbonic anhydride, thus :— 


CHBz,.COOH = CH,Bz, + CO, 


This latter compound crystallises in large tables belonging to the 
rhombic system, which melt at 81° and boil at 200°. By the combined 
action of sodium and benzoic chloride it is converted into tribenzoyl 
methane, CHBz;, which crystallises in small needles (m. p. 224°), and 
sublimes without decomposition. V. H. Vz. 


Action of Ethylene Bromide on Ethyl Aceto- and Benzoyl- 
Acetates. By W. H. Perkin, Jun. (Ber., 16, 2136—2140).—By the 
combined action of ethylene bromide and sodium on ethyl acetoace- 
tate, the ethyl salt of acetyl trimethylene carboxylic acid is formed 
according to the. equations: 1. CHAcNa.COOEt + CH,Br.CH,Br = 
CHAc(C.H,Br).COOEt + NaBr; and II. CAcNa(C,H,Br).COOEt = 


CH 
| pOKc.COOEt + NaBr. 
CH, 

This substance is a colourless oil boiling at 193—195°, and yields the 
corresponding acid as a thick oil on saponification and subsequently 
acidifying the alkali salt. The silver salt erystallises in characteristic 


warty masses. oH 
Similarly, benzoyl trimethylene carborylie acid, | ‘ScB:.cooH, 
CH, 


may be obtained ; it erystallises in the monoclinic system, and melts 
at 148° with evolution of carbonic anhydride. Its silver salt forms a 
white flocculent precipitate, the ethy! salt a colourless oil boiling at 280 
—283°. Benzoyl trimethylene carboxylic acid when heated to 200° 
yields benzoyl trimethylene with evolution of carbonic anhydride, 


CH, CH, 
thus L CBi.COOH = | CHB: + CO;. 
H; CH, 
The author is engaged in investigating homologues of the sub- 
stances above described. V. H. VY. 
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Phenylhydroxyacetimidoether and Amidine. By OC. Brrgx 
(J. pr. Chem. [2], 28, 190—191).—Benzaldehyde cyanhydrin is dis- 
solved in ether, 1 mol. proportion of alcohol added, and a stream of 
dry hydrochloric acid passed into the liquid. The resulting hydro- 
chloride, CHPh(OH).C(OEt) : NH, HCI, crystallises in needles, melts at 
121°, and on treatment with potash and ether, yields phenylhydroay- 
imidoether, CHPh(OH).C(OEt): NH, crystallising in fine needles 
and melting at 71—72°. On strongly heating the hydrochloride, it is 
resolved into ethyl chloride and mandelamide; on treatment with 
water, it yields ethyl mandelate, CHPh(OH).COOEt, as a heavy 
colourless liquid of faint jasmine-like odour, boiling at 253—255°, and 
solidifying to a crystalline mass in a freezing mixture. 

By the action of alcoholic ammonia on the imidoether hydrochloride, 
the corresponding phenylhydroxyamidine hydrochloride, 


CHPh(OH).C(NH;) : NH,HCI, 


was obtained crystallised in fine prisms, melting at 213—214°. The 
free amidine could only be obtained in an impure state, and then 
formed stellate groups of needles having a strongly alkaline reaction 
and melting at 110°. A. J. G. 


Derivatives of Orthonitrocinnamic Acid. By A. E:aorn 
(Ber., 16, 2208—2216).— Orthonitrophenyl-8-bromopropionic acid, 
NO,.C,H,y.CHBr.CH,.COOH, is prepared by heating orthonitrocinna- 
mic acid (10 grams) with a solution of hydrobromic acid in glacial 
acetic acid (100 grams) saturated at 0°. he mixture is heated in a 
sealed tube for about half an hour on a water-bath, and frequently 
shaken until the nitro-acid is dissolved. The product is purified by 
boiling it with benzene and recrystallising from chloroform; it forms 
pale yellow monoclinic crystals melting at 139—140°, with decompo- 
sition. It dissolves readily in the ordinary solvents, but is only 
sparingly soluble in benzene. It dissolves to a small extent in warm 
water, decomposition however taking place with formation of indoxyl. 
Boiling concentrated sulphuric acid is almost without action on it, 
whilst alkalis very readily decompose it. On treating the powdered 
acid with an excess of cold sodium carbonate solution, a clear solution 
is obtained, which soon assumes a bright red colour, whilst a precipi- 
tate forms which the author assumes to be the lactone of orthonitro- 


phenyl-8-lactic acid, NO,.C,H,.CH<°%">CO. The filtrate contains 


small quantities of orthonitrocinnamic acid, orthonitrophenyl-f-lactic 
acid, and orthonitrostyrene. The lactone is readily soluble in chloro- 
form, acetone, benzene, and glacial acetic acid, sparingly in ether and 
in absolute alcohol, whilst alkalis convert it into the corresponding 
hydroxy-acid. It is converted into orthonitrostyrene and carbonic 
anhydride by boiling with water, some indoxyl, indigo, and probably 
also orthonitrophenyl-f-lactic acid being simultaneously produced. 
Indigo is also formed when it is boiled with glacial acetic acid or 
acetic anhydride. By the action of zinc-dust and hydrochloric acid 
on a solution of the nitro-lactone in glacial acetic acid, hydrocarbo- 
VOL. XLVI. f 
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styril is formed, and not the expected amido-lactone. When finely 
powdered orthonitrophenyl-8-bromopropionic acid is added to a hot 
solution of sodium carbonate and the product steam distilled, an oil is 
obtained solidifying in a freezing mixture to a white crystalline mass, 
which melts at about 12—13°5.° When orthonitrostyrene, C5H;NO,, 
is heated with concentrated sulphuric acid, it assumes a blue colour, 
On adding a solution of bromine in chloroform to nitrostyrene also 
dissolved in chloroform, the liquid being kept cool with ice, orthonitro. 
styrene dibromide, NO,.C.H,.CHBr.CH,Br, is obtained, melting at 52° 
and volatile in steam. Besides nitrostyrene (10 per cent.), ortho- 
nitrocinnamic acid (16 per cent.), and orthonitrophenyl-A-lactic acid 
(42 per cent.), are formed in the above reaction, and the latter com. 
pound can also be obtained by warming the lactone with baryta- 
water. The purified acid, NO,.C,H,.CH(OH).CH,.COOH, is readily 
soluble in alcohol and in water, crystallising from the latter in six- 
sided monoclinic prisms, melting at 126°. When heated with dilute 
sulphuric acid at 190°, it yields orthonitrocinnamic acid; with con. 
centrated sulphuric acid it yields indoin. The methyl derivative melts 
at 51°; the barium salt, (C,H,NO;),Ba + 2H,0, crystallises in 
needles. A direct comparison of this acid, with that obtained by 
Baeyer and Drewson (p. 59), shows that the two are identical. 
A. K. M. 


Substituted Coumarins. By H. v. Pecumann and C. Duissere 
(Ber., 16, 2119—2128).—The ethyl salts of aceto- and benzoyl-acetic 
acids react with the phenols in presence of a dehydrating agent to 
form substituted coumarins or hydroxycoumarins. Thus, for example, 

henol and ethyl acetoacetate, in presence of strung sulphuric acid, 
yield methylcoumarin, thus : 
CMe:CH 


C,H,;.OH + MeCO.CH,.COOEt = C,H,< o>Cco + H,0 
+ EtOH. 


In this communication a description is given of the preparation and 
properties of various substituted coumarins obtained by means of this 
general method. 

CMe: CH 


B-Methylumbelliferone, OH.C.H;< _9> C9, from resorcinol 


and ethyl acetoacetate, crystallises in prisms or needles melting at 
185°, insoluble in water, soluble in alcohol and in ammonia and caustic 
alkalis. Its solutions are of a pale yellow colour, and display a cha- 
racteristic blue fluorescence. When heated with potash, it yields 
resacetophenone and also resorcinol, and in this connection the author 
mentions that traces of resorvinol can be detected by the fluorescence 
formed on adding ethyl acetoacetate and sulphuric acid to the sus- 
pected solution. The resacetophenone, C,H,;(OQH),.COMe, is identical 
with the substance obtained by Nencki and Sieber from resorcinol 
and acetie acid. The acetyl and benzoyl derivatives of @-methyl- 
umbelliferone crystallise in needles, soluble in alcohol, sparingly 
soluble in water and ether; the former melts at 150°, the latter 
at 160. 

The methyl-ether of B-methylumbelliferone is a crystalline substance 
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(m. p. 159°), resembling in all its properties the corresponding 
hydroxyl-compound mentioned above; when heated with potash, it is 
converted into a carboryl-acid, C5H;(OMe)(OH).CMe:CH.COOH, 
crystallising in four-sided tables, which melt at 140° with evolution of 
carbonic anhydride, and are insoluble in water, easily soluble in alco- 
hol. Dimethyl-B-resorcylie acid, CsH;(OMe)..COOH, obtained by 
further methylation and subsequent oxidation of the above-mentioned 
methyl-ether, crystallises in white needles (m, p. 108°). 

p-Phenylumbelliferone, CH,(OH)<CP®: CP's, from resoreinol 


and ethyl benzoylacetate, crystallises in colourless leaflets. melting at 
244°; aP-dimethylumbelliferone, CsHy(OH)<°™°:CM°sc0, from 


resorcinol and ethyl dimethylacetoacetate in colourless needles melt- 
ing at 256°; B-methyleowmarin from phenol and ethyl acetoacetate 
in colourless needles ; meta-toluene-8-methy lcoumarin, 


C.H,Me< CMe: CP'>Co, 


from paracresol and ethyl acetoacetate in large refracting needles:; 
dihydroaymethylcoumarin, C.H,(OH):< OM: CBs, co, in colourless 


needles (m. p. 235°). The solutions of all these substances, with the 


exception of the last named, display a well-marked blue fluorescence. 
V. H. V. 


Zsculetin. By W. Wu (Ber., 16, 2106—2119)—The author, 
associated with Tiemann, has shown that dimethylesculetin resembles 
in many points methylumbelliferone and coumarin (Abstr., 1882, 199). 
As the former has been recognised to be a monhydroxy]-derivative 
of coumarin, it becomes exceedingly probable that ssculetin is a 
dihydroxyl-derivative. In order to obtain further evidence in support 
of this conjecture, the auther has repeated with ssculetin Perkin’s 
researches on coumarin (this Journal, Trans., 1881, 409), and proves 
that the former undergoes transformation precisely similar to the 
latter, yielding isomeric a@- and f-ssculetic acids, related to one 
another as the a- and 8-orthomethoxyphenylacrylic acids. 


Monethykesculetin, O8tS0,H,<CH- CE'.00, is obtained, together 


with the di-derivative, by heating wsculetin with solid potash and 
ethyl iodide in alcoholic solution; the two products may be separated 
by ether which dissolves the di-derivative. Monethylesculetin forms 
more or less colourless crystals (m. p. 143°), soluble in dilute alkalis ; 
its solutions give a blue fluorescence. Diethylesculetin, 


C.H,(OBt), <CH : CHS 0, 


crystallises in glistening leaflets (m. p. 109°), sparingly soluble in 

water, readily soluble in ether and benzene. It dissolves in hot soda, 

forming a red solution, from which the sodium compound separates 
2 
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out on evaporation. If the residue be digested with ethyl , iodide, 
there is formed the ethyl salt of B-triethylesculetic acid, 


C,H,(OEt),.CH : CH.COOEt. 


This substance crystallises in glistening tablets melting at 75°, boiling 
at 360°, insoluble in water, readily soluble in dilute acids and 
alkalis ; on saponification it is converted into 8-triethylesculetic acid, 


C.H,(OEt);.CH : CH.COOH. 


This acid forms colourless glistening prisms melting at 144°; a solu. 
tion of its ammonium salt gives precipitates with salts of lead, mercury, 
copper, and silver. If in the preparation of the ethyl salt of A-tri- 
ethylesculetic acid an excess of ethyl iodide be avoided, and the time 
of heating be not more than 4—5 hours, the ethyl salt of the isomeric 
a-acid is produced. It forms thick golden prisms melting at 51°, boil- 
ing at 230°, insoluble in water, soluble in alcohol and ether; when 
heated to its boiling point it is transformed into the isomeric 8-com- 
pound: a-Triethylesculetic acid can be obtained by the saponification 
of the corresponding ethyl salt; it is a crystalline substance melting 
at 102°, and a solution of its ammonium salt gives precipitates with 
salts of lead, zinc, copper, and mercury. When heated to its boiling 
point or with hydrochloric acid, it is converted into the isomeric f-acid. 
On reduction with sodium-amalgam, both the a- and f-triethylesculetic 
acids yield the same triethoxzyphenylpropionic acid, 
C,H,(OEt);.CH,.CH,.COOH, 


which crystallises in leaflets melting at 77°; a solution of its ammo. 
nium salt gives precipitates with salts of lead, silver, mercury, and 
copper. a- and f-triethylesculetic acids are converted by oxidation 
with alkaline permanganate in the cold into the same triethoxybenzal- 
dehyde, C,H,(OEt);.CHO, forming colourless crystals melting at 95°, 
insoluble in water, soluble in alcohol and ether. It has all the cha- 
racteristic properties of an aldehyde. If the oxidation of the triethyl- 
wsculetic acid be effected at 60° instead of the aldehyde, triethorybenzoic 
acid, C;H,(OEt);.COOH, is obtained: this substance crystallises in 
delicate needles melting at 134°, and solution of its ammonium salt 
gives precipitates with salts of lead, mercury, and silver. On dis- 
tilling the potassium salt of this acid with potash, it is converted 
into a substance crystallising in needles melting at 57°, which gives 
the characteristic phloroglucol reaction with ferric chloride. From 
want of material the author was unable to examine the compound 
more fully. 

a-Dimethylumbellic acid, C,.H;(OMe),.CH :CH.COOH, obtained by 
heating 1 mol. methylumbelliferone with 1 mol. of sodium dissolved 
in methyl alcohol, and 1 mol. methyl iodide, crystallises in colourless 
needles melting at 138°, soluble in alcohol, ether, and benzene. On 
boiling with hydrochloric acid, it. is converted into the more stable 
isomeric compound. 

Both a- and f-dimethylumbellic acids when reduced by sodium- 
amalgam yield the same dimethorypropionic acid, 


C;H;(OMe),2.CH,.CH,.COOH, 
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which forms a white crystalline powder melting at 105°; its ammonium 
salts give precipitates with salts of silver, lead, and mercury. a-Di- 
methylumbellic acid is converted by oxidation into a dimethoxy- 
benzoic acid, C,H;(OMe),.COOH, identical with the 6-dimethyl- 
resorcylic acid, C,H;(OMe)..COOH [COOH : OMe : OMe = 1:2: 4], 
obtained by the oxidation of the corresponding aldehyde. 

Bromine acts readily on diethylesculetin dissolved in carbon bisul- 
phide to form monobromdiethylesculetin, C;;H,;0,Br, a crystalline 
substance melting at 169°, and converted on boiling with concentrated 
alcoholic potash into diethoxycoumarilic acid, C,;H,,O5, which crystal- 
lises in delicate transparent needles melting at 195°. On reduction with 
sodium-amalgam, it is converted into a substance probably homologous 
with hydrocoumarilic acid. V. H. V. 


Benzylsulphonic Acid. By G. Monr (Annalen, 221, 215—229). 
—Nitrobenzylsulphonic acid, C,H,(NO,).CH;.SO,H, prepared by the 
method described by Boéhler (Annalen, 154, 50; Ber., 5, 688), yields 
a chloride which is decomposed by heat into sulphurous oxide, and 
paranitrobenzyl chloride (m. p. 71°5°) mixed with a small quantity of 
the ortho-compound. On reducing an ammoniacal solution of the 
nitrobenzylsulphonic acid with sulphuretted hydrogen, paramido- 
benzylsulphonic acid, C.H,(NH:).CH,.SO;H, is deposited in colourless 
needles. The mother-liquor contains a mixture of the para- and 
ortho-compounds. The para-acid is sparingly soluble in cold water ; 
100 grams of the solution at 11° contain 0°097 gram acid. The salts 
are crystalline, and freely soluble in water. The diazo-compound, 


HK NN, is prepared by passing nitrous acid into the amido- 
CH,SO,” 

acid suspended in water. As soon as an evolution of nitrogen is 
observed, the mixture is filtered. On adding aleohol to the filtrate, 
the diazo-compound is obtained in colourless micrescopic crystals. 
When boiled with water it is decomposed, yielding parabydroxybenzyl- 
sulphonic acid, CsH,(OH).CH,.SO;H, which crystallises im deliquescent 
needles, freely soluble in alcohol. The solution of the acid or of its 
salts gives with ferric chloride a blue coloration, which is destroyed 
by alcohol. The potassium and the barium salts crystallise in prisms 
_ in water. The former contains 0°5, and the latter 7°5 mols. 

20. 

By the action of hydrobromic acid on the diazo-compound, para- 
bromobenzylsulphonic acid, C,5H,Br.CH,.SO,H, is obtained as a syrupy 
liquid. The bariwm salt, (C,H,Br.CH,.SO;).Ba + 13}H,O, forms 
colourless plates, soluble in water. The chloride (m. p. 107°) is soluble 
in benzene and ether. 

The diazo-compound is decomposed by absolute alcohol under 
pressure, yielding paraethorylbenzylsulphonic acid, 


C,H,(OEt).CH;.SO,H. 


The barium salt of this acid crystallises with 2 mols. H,0. 
Parazobenzyldisulphonic acid, C.H,(CH,.SO;H).N;.C,H,.CH,.SO,H, 
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prepared by the oxidation of amidobenzylsulphonic acid with potassium 
permanganate, forms the following salts: C,,H:,.N,S,0,K, + 14H,0, 
orange-coloured plates, soluble in water; C,,.H,,.N.S,0,Ba + 14$H,0, 
yellow needles, sparingly soluble ; C,,H,,.N,S.0,Ag», H20, yellow needles, 
soluble in hot water. The chloride forms crystalline leaves melting 
at 149°, soluble in benzene. 

Nitrobenzylsulphonic acid is converted into the dinitro-acid by the 
action of a mixture of strong sulphuric and nitric acids. The anhy. 
drous petassium salt, and the lead and barium salts containing 4 om 
H.0, are soluble in water. Amidonitrobenzylsulphonic acid is sparingly 
soluble in cold water. The potassiwm salt forms purple anhydrous 
erystals, and the bariwm salt, [C,H;(NH.)(NO,)CH,SO, |,Ba,2H,0, 
yellow needles or plates. 

Diamidobenzylsulphonic acid, C,H;(NH:)2.CH,.SO;H, crystallises in 
colourless needles, soluble in acids or alkalis. The ammoniacal solu- 
tion gives, with silver nitrate, a white precipitate which rapidly turns 
black. W. C. W. 


Parabromotoluenedisulphonic Acid. By O. Kornarzx1(Annalen, 
221, 191—202).— Parabromotoluenedisulphonac acid, prepared by pass- 
ing sulphuric anhydride into a solution of bromotoluene in sulphuric 
acid, forms a deliquescent crystalline mass. 

The potassium salt, C;H,Br(SO;K), + H,O, crystallises in colour- 
less needles or rhombic prisms, which dissolve freely in cold water. 
The barium salt, C,H,BrS,0,Ba + 5H,O, forms colourless prisms, 
needles, or plates, soluble in hot water, and the lead salt, C, H,BrS,0,Pb 
+ 2H,0, crystallises in colourless needles, which dissolve easily in 
water. The chloride, C,H,Br(SO,Cl), is deposited from an ethereal 
solution in colourless rhombic plates melting at 99°. The amide 
is sparingly soluble in water and alcohol. It melts above 260°. 

Parabromotoluenedisulphonic acid is slowly attacked by strong nitric 
acid with the formation of sulphuric,’ dibromonitrotoluenesulphonic, 
nitrotoluenedisulphonic, and bromodisulphobenzoic acids. 

Potassium parabromodisulphobenzoate, C,H,.Br(COOK)(SO,K), + 
H,0, forms colourless plates, soluble in water. The barium salt 
crystallises in plates containing 12 mols. H,O. The chloride is depo- 
sited from an ethereal solution in rhombic plates melting at 151°. The 
amide crystallises in prisms soluble in ammonia and in warm water. 
It melts above 250°. 

Potassium dibromonitrotoluenesulphonate, C,;H,Br,(NO),SO;K + 
H,0, is soluble in alcohol and water. The barium salt forms thin 
plates, containing 34 mols. H,0. 

Potassium nitrotoluenedisulphonate, C;H;NO,(SO;K),, crystallises in 
thin needles, soluble in warm water. The amidotoluenedisulphonic acid, 
obtained by the action of ammonium sulphide on this salt, is not 
identical with either of the amido-acids described by Pechmann 
(Annalen, 173, 217), or Lorenz (ibid., 172, 188). It forms yellow 
needles or prisms, which dissolve freely in water. The toluenedisul- 
phonic acid, which is formed by the reduction of sodium parabromo- 
toluenedisulphonate, is not identical with any of the toluenedisul- 
phonic acids described by Blomstrand and Hakanason (Ber., 5, 1084), 
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Claesson and Berg (ibid., 13, 1170), or Senhofer (Annalen, 164, 126). 
It yields an anhydrous potassium salt, and a barium salt, 


C,H,(SO;).Ba + 4H,0, 


both of which are very soluble in water. The chloride crystallises in 
prisms melting at 86°5°, soluble in ether and light petroleum, and the 
amide forms colourless needles which melt above 260°. 

W. C. W. 


Azotoluenedisulphonic Acids. By O. Kornarzxi ( Annalen, 221, 
179—191).—The anthor finds that the only satisfactory general 
method of preparing azotoluenesulphonic acids is by the oxidation of 
the potassium salt of the amido-acids. 

Orthazotoluenediparasulphonic acid, and parazotoluenediorthosulphonic 
acid, which Neale (Annalen, 203, 73) prepared by reducing the corre- 
sponding nitrotoluenesulphonic acids with zinc-dust and potash solu- 
tion, are also formed by the action of potassium permanganate on 
orthamidotolueneparasulphonic acid (described by Hayduck, Annalen, 
172, 204), and on paramidotolueneorthosulphonic acid. 

Parazotoluenedimetasulphonic acid, obtained by a similar reaction 
from the corresponding amido-acid (ibid. 173, 195) yields a barium 
salt, CyH,,BaN,S,0, + 3H,0, which forms small red crystals, 
sparingly soluble in water. 

Orthazotoluenedimetasulphonic acid crystallises in plates of a red 
colour, which dissolve freely in alcohol or water. The potassiwm salt, 
CyyH»K,N.S.0., also forms beautiful red-coloured plates, soluble in 
warm water. The barium salt, C,H,,BaN.S,O, + H,O, forms 
sparingly soluble microscopic plates, which effloresce on exposure to 
the air. The calciwm salt crystallises in microscopic needles contain- 
ing 3 mols. H,O. The lead salt, C,,H;,.PbN,S,0, + H,0, is deposited 
from a solution in hot nitric acid, in needles which effloresce in 
the air. The chloride, CyH,,N.(SO,Cl)., crystallises in dark red 
needles melting at 218°, soluble in benzene. The amide, 


CyH,,N.(SO,NH2)., 


forms rhombic plates which melt at 250°, and are soluble in ammonia. 

Dibromoparamidotolueneorthosulphonic acid, described by Jenssen 
(ibid., 172, 234) is slowly converted into dibromazotoluenedisulphonic 
acid by oxidation with potassium permanganate. The azo-acid 
crystallises in glistening red plates which dissolve freely in water. 
The potassium salt, C\Hi»K,Br.N.S8,0, + 4H,O, forms six-sided 
plates, soluble in hot water. The orange-coloured bariwm salt, 
C,H wBaBr,N,S,0, + 5H,0, and the red calcium salt, 


C,H, CaBr,N,S,0, + 44H,0, 


forms microscopic plates, sparingly soluble in hot water. The lead 
salt is deposited from hot dilute nitric acid in beautiful rhombic 
prisms containing 5 mols. H,0. The chloride, C\4HiBr.N.(SO,Cl)., 
crystallises from benzene in pale red prisms melting at 226°. The 
amide melts at 260°, 
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Tetrabromorthoazotoluenediparasulponic acid, prepared from Hay- 
duck’s dibromamidotoluenesulphonic acid (ibid., 172, 211), forms 
glistening red plates, which dissolve easily in water and alcohol, 
The potassium salt forms microscopic plates, containing 2 mols. H,0. 
It is sparingly soluble. The bariwm salt, C,,H,BaBr,N,S,0, + 9H,0, 
crystallises in six-sided plates, which are sparingly soluble in hot 
water. The calcium salt, C,H,CaBr,N,S,0, + 8HO, and the lead 
salt, C,H,PbBr,N.S,0, + 9H.,O, form red-coloured plates. The 
chloride, C,,HsBr,N,(SO.Cl)2, is deposited from benzene in dark red 
plates, which melt at 243° with decomposition. 

A hydrazo-acid is not produced by the action of stannous chloride 
on the potassium salt. W. C. W. 


Amidobenzenemetasulphonamide. By F. Hysseneru (Annalen, 
221, 204—208).—The preparation of amidobenzenemetasulphonamide, 
C,.H,(NH,).SO.NH, (m. p. 142°), has been previously described 
(Annalen, 172, 72). The oxalate, nitrate, and hydrochloride are 
crystalline. When nitrous acid is passed into a mixture of absolute 
alcohol and the sulphonamide, an orange-coloured diazo-compound is 
produced. If nitric acid is substituted for alcohol, either an orange- 
coloured powder soluble in water, or a yellow crystalline compound, 
will be obtained. The orange-coloured substance has the composition 
C,.H,(SO,NH,).N,.NO;. It is decomposed by boiling with water or 
alcohol, yielding nitrogen and benzenesulphonamide (m. p. 156°). 

The yellow crystalline compound 


NH,SO,.C,Hy.N;.NH.C,H,.SO,N Hp, 


previously mentioned, is insoluble in water. It melts at 183° with 
decomposition. It is decomposed by hydrochloric acid, yielding 
chlorobenzenesulphonamide (m. p. 148°), which was first prepared by 
Kieselinsky (Annalen, 180, 110). 


2[C,.H,(NH,).SO,NH; | + HNO, = 
NH,SO,.C,H,.NH.N;.C,H,.SO,NH:. 


The conditions which determine the formation of either of the two 
compounds have not yet been ascertained. W. C. W. 


Orthamidotolueneparasulphonamide. By W. Paysan (Annalen, 
221, 210—215).—The amide of orthamidotolueneparasulphonic acid, 
NH,.C,H;Me.SO,N Hy, prepared by the action of sulphuretted hydrogen 
on an ammoniacal solution of orthonitrotolueneparasulphonamide 
(m. p. 128°), crystallises in four-sided prisms melting at 175°, which 
are sparingly soluble in cold water or alcohol. It forms a series of 
crystalline salts. 

The diazo-compound, NH,SO,.C,H,;Me:N,.NHC,H,Me.SO,NH,, is 
obtained as a pale-yellow powder, when nitrous acid is passed into a 
mixture of the sulphonamide and alcohol. It detonates feebly when 
heated, and is also easily decomposed by dilute acids, e.g., by hydro- 
chloricacid, itis split up into nitrogen, amidotoluenesulphonamidehydro- 
chloride and orthochlorotolueneparasulphonamide, C,H;MeC1.SO,NH; 
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(m. p. 135°). The latter compound crystallises in white needles or 
lates, which are sparingly soluble in water. By the action of hydro- 
chloric acid at 150°, it is converted into orthochlorotolueneparasul- 
phonic acid. The acid exists as an oily liquid. Its potassium and barium 
salts do not contain water of crystallisation. The chloride is also an 
oily liquid. When nitrous acid is passed into orthamidotolueneparasul- 
phonamide, made into a paste with nitric acid, an exceedingly unstable 
colourless diazo-compound is produced, which is decomposed by boiling 
alcohol, yielding the ethyloxidetoluenesulphonic acid described by 
Hayduck (Annalen, 172, 215). Ww. C. W. 


Paramidotolueneorthosulphonamide. By A. Herrrer (Annalen, 
221, 208—210).—Paramidotolueneorthosulphonamide, 


C;H.(NH;).SO,NH,, 


is obtained by the action of sulphuretted hydrogen on a warm 
ammoniacal solution of paranitrotoluenesulphonamide (Annalen, 172, 
233). It erystallises in silky needles or plates which melt at 164°, and 
dissolve in alcohol or warm water. It forms a crystalline nitrate, 
oxalate, and hydrochloride. When nitrous acid is passed into an 
alcoholic solution of the sulphonamide, a yellow amorphous compound 
is produced, which is decomposed by hot absolute alcohol, yielding the 
amide of tolueneorthosulphonic acid (m. p. 154°), which has been 
described by Claesson and Wallin (Ber., 12,1850). A diazo-derivative 
of amidotoluenesulphonamide could not be isolated. Parachlorotoluene- 
orthosulphonamide (m. p. 138°) is produced when nitrous acid acts on 
the sulphonamide in presence of hydrochloric acid. The SO,-group in 
paramidotoluenesulphonamide is not eliminated by oxidation with potas- 
sium permanganate; but the amide of azotoluenedisulphonic acid 


(m. p. 270°), described by Neale (Annalen, 203, 52), is formed. 
Ww. C. W. 


Compounds of the Indigo-group. By A. Barrer (Ber., 16, 
2188—2204).—Part IV.—The author has finally established the 
position of the hydrogen-atom (external to the benzene-ring) in indigo, 
showing that the latter is an imido-body, produced by the union of 
two indogen-groups. In the conversion of isatin and indoxyl into 
members of the true indigo-group, an isomeric change takes place, 
pseudoisatin and pseudoindozyl existing however only in combination : 


co co 
CH< CoH, GH CO, 
Isatin. Pseudoisatin. 
COH co 
CHC ScH, CHK >CH:. 
NH NH 
Indoxyl. Pseudoindoxyl. 


For the stability of pseudoisatin it is sufficient to replace the 
hydrogen of the NH-group by a monad radicle, whilst in the case of 
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pseudoindoxyl, a dyad-group must replace both hydrogen-atoms of the 
group CH). 

Action of Nitrous Acid on Indozyl and Indoxyl-compounds.—On treat- 
ing a solution of indoxyl with sodium nitrite and then acidifying, 
slender yellowish needles separate which, from their similarity to the 
nitrosamine of ethylindoxyl (obtained in the same way), and from 
their behaviour to hydrochloric acid, must be the nitrusamune of indozyl, 


C(QH) 
CHK SCH. By the action of indoxyl on diazobenzene hydrc- 
N(ON 
chloride in dilute aqueous solution, phenylazoindoxyl, CyH,NO,, 
separates in very sparingly soluble red needles; it is moderately 
soluble in alcohol, from which it crystallises in thick orange-coloured 
prisms of yellowish-green metallic lustre; it melts at 236° with decom- 
position, and dissolves in warm soda solution, from which it is repre- 
cipitated by carbonic anhydride. Zinc-dust decolorises the alkaline 
solution, and on exposure to air indigo is formed. Isonitrosopseudo- 


indowyl ( pseudoisatin-a-oxime), CeHy< CO>CNOH, was previously 


described as nitrosoindoxyl (Abstr., 1882, 1102), but an examination 
of its ethers shows that it is an isonitroso-derivative. The first ether, 
pseudoisatin-a-ethyloxime, is obtained on heating an alcoholic solution 
of pseudoisatoxime with ethyl iodide and sodium ethylate (1 mol.). 
It yields isatin on reduction and oxidation, showing that the ethyl- 
group does not replace the imido-hydrogen ; neither can it be derived 


from a nitrosoindoxyl of the formula CHC SO.NO, for it can 
-NH 


be boiled with concentrated hydrochloric acid without undergoing 
change; nor from OHi< yy >CHN O, as such a compound, containing 
ethyl attached to the a-carbon atom, would not be so readily converted 
into isatin. Its formula must therefore be CH. <p >CNOEt, 


and that of the parent-substance the one given above. This ethyl- 
derivative is a weuk acid, dissolves in alcoholic potash with a violet 
colour, and in alcoholic sodium ethylate with a blue colour. To pre- 
pare the second ether (ethylpseudoisatin-a-ethyloxime) an alcoholic sola- 
tion of pseudoisatoxime, mixed with ethyl iodide and sodium ethylate 
(1 mol.), is boiled until the sodium salt first formed is completely dis- 
solved, when a quantity (1 mol.) of sodium ethylate aud ethyl iodide is 
added, and the boiling continyed for about half an hour; the alcohol is 
removed by distillation, the product dissolved in ether, and washed with 
dilute soda solution. It is readily soluble in alcohol and in ether, spar- 
ingly in hot water, from which it crystallises in yellow needles melting 
at 99°; it is neither attacked by alkalis nor by boiling hydrochloric acid. 


Its formula is C.Hi<j,>CNOEt. Isatoxime and its two ethers, 


pseudoisatoxime and its first ether, all yield isatin on reduction and 
subsequent oxidation, whilst the second ether of pseudoisatoxime 
(containing ethyl attached to nitrogen) yields ethylpseudoisatin, 
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CH.< er, >00. This crystallises in large blood-red plates melting 


at 95°, is readily soluble in hot water and in alcohol, less so in ether. 
It dissolves in alkalis with a yellow colour and formation of ethyl- 
isatates. Acetylpseudoisatin behaves in a similar manner, being at 
once converted into an acetylisatate. On acidulating a solution of 
an ethylisatate, ethylpseudoisatin is at once precipitated, whilst 
acetylisatic acid is perfectly stable. Barium ethylisatate— 


(CioHyNO;).Ba, 


obtained by dissolving ethylpseudoisatin in warm baryta-water, crys- 
tallises in silky yellow needles; the silver salt forms flat yellow 
needles, moderately soluble in water. Ethylpseudoisatin yields an 
indophenin with coal-tar benzene and sulphuric acid, which forms a 
blue solution with ether (distinction from isatin). Ethylpseudoisatin, 
even when heated with concentrated hydrochloric acid for seven hours 
at 150—160°, is in great part unattacked, whilst ethylisatin is saponified 
by cold dilute alkalis. By the action of a solution of hydroxylamine 
hydrochloride and sodium carbonate in dilute alcohol, ethylpseudo- 
isatin-B-o«ime, oH. < oO) >co, is obtained crystallising in 
yellow four-sided prisms (m. p. 160—162°). On reduction and sub- 
sequent oxidation, it yields ethylpseudoisatin ; it does not yield indigo 
with ammonium sulphide. 

Action of Aldehydes and Ketonic Acids on Indoxyl.—On treating an 
aqueous solution of indoxyl with aldehyde, or with benzaldehyde, and 
then acidulating with hydrochloric acid, an extremely unstable yellow 
precipitate is obtained, whilst paranitrobenzaldehyde, terephthalic 
aldehyde, anthroxanaldehyde, and pyroracemic acid, when treated in 
the same way, yield very stable red precipitates. On cautiously heating 
a mixture of dry indoxylic acid (7 parts) and benzaldehyde (10 parts) 
carbonic anhydride is evolved; this ceases as soon as the temperature 
is raised to 120°. When the action is completed, the excess of benz- 
aldehyde is removed by steam-distillation, and the residue crystallised 
first from alcohol and then from ether. The indogenide of benzaldehyde 
thus obtained crystallises in long, flat, orange-yellow needles, melting 
at 175—176°. It dissolves readily in aleohol and chloroform, more 
sparingly in ether, with which it forms a fluorescent solution ; it is 
dissolved by concentrated sulphuric and hydrochloric acids, but is 
reprecipitated on adding water; it is insoluble in aqueous, but 
soluble in alcoholic alkalis. Its formation from indoxyl and benz- 
aldehyde takes place thus: C,H,NO + C,H,O = C,,H,;,NO + H,0O, 
similar to the action of nitrous acid on indoxyl, and from the similarity 
of both products and their behaviour with sodium ethylate, it is 
evident that they are similarly constituted, and that the formula of 


the indogenide of benzaldehyde is CAH.<L0,>C : CHPh. It yields 


a blue solution with sodium ethylate, showing the indigo-spectrum, 
the blue colour disappearing on the addition of alcohol. The indo- 
genide of paranitrobenzaldehyde, C\sH\N2Os, is prepared by adding a 
solution ok paenitrébomabdidierde in glacial acetic acid to an aqueous 
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solution of indoxyl acidulated with hydrochloric acid, and then 
treating the precipitate several times with boiling water, and recrystal- 
lising it from acetone. It forms small red needles melting at 273°. 


The indogenide of pyroracemic acid, OH< py >O : CMe.COOH, is 


obtained by adding concentrated hydrochloric acid to an aqueous 
solution of indoxyl and pyroracemic acid, and can be purified by 
passing a current of air through its solution in ammonia, filtering and 
precipitating with hydrochloric acid ; it crystallises in red needles, and 
melts at 197°. It is readily soluble in acetone and in alcohol, is a 
strong acid, forms brownish-red solutions with the alkalis and 
alkaline carbonates, and a blue solution with sulphuric acid. It is 
reduced by ammonia and zinc-dust, forming a colourless solution, 
which becomes yellow on exposure to air, and yields a yellow flocculent 
precipitate on the addition of an acid. 

Action of Isatin and Ethylpseudoisatin on Indoxyl.—The formation 
of indirubin from indoxyl and isatin may be compared to the above 
reactions, in which case indirubin must be regarded as the indogenide 
of isatin, thus :— 


co co 
” lie, \ 
CH Dus + CHK 9 DOH 
Pseudoindoxyl. Isatin. 
co C(OH) 
= (.H So: 0¢ SN + HLO. 
. oat \—¢ Hi” 
Indirubin. 


When a hot aqueous solution of indoxyl is poured into a hot 
solution of ethylisatin mixed with one-fourth its volume of con- 
centrated hydrochloric acid, a violet-coloured liquid is obtained, which 
yields crystals of the B-indogenide of ethylpseudoisatin. It crystallises 
from boiling alcohol in needles of a coppery lustre, sparingly soluble 
in acetone, more readily in chloroform. It melts at 197—198°, and at 
higher temperatures volatilises in yellowish-red vapours. The 
powdered substance is violet, its concentrated solution in chloroform 
red, and its dilute solution pink, showing a broad band in the middle 
of the spectrum. It is reduced by zinc-dust and alkalis, yields a 
brown solution with concentrated sulphuric acid, which changes to 
violet when heated, and behaves like indigo. From the fact that in 
the reduction of ethylpseudoigatin, the CO-group next to the benzene 
nucleus is the one attacked, and also in the reaction with hydroxyl- 
amine, it may be assumed that this is also the case in the condensation- 
product with indoxyl. Its formula is therefore— 


OH< yy >C : CCG >NEt 


and it is possible that indirubin has a corresponding constitution. 


Diethylindigo.— Assuming the probability of indigo being an indigo- 
body, the author attempted to convert ethyl- and benzyl-amidoaceto- 
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phenone into ethyl- and benzyl-indigo, but without success. By the 
reduction of the second ether of pseudoisatin-a-oxime by alcoholic 
ammonium sulphide, diethylindigo can be obtained, in which ethyl is 
attached to the nitrogen, and which still possesses the properties of 
indigo. It crystallises in blue needles with coppery lustre, it is dis- 
tinguished from indigo by its moderate solubility in alcohol; but is 
more sparingly soluble in acetone, chloroform, aniline, ether, and 
carbon bisulphide. Its solutions are of a pure blue colour, and give 
an absorption-spectrum very like that of indigo. It forms a greenish- 
blue solution with concentrated sulphuric acid, which changes to blue 
on warming (from formation of a sulphonic acid). When heated, it 
yields purple vapours, condensing in the form of thick blue prisms. 
With alkalis and zinc-dust, it yields a reduction-compound, and on 
oxidation, ethylpseudoisatin, proving that the ethyl in diethylindigo is 
united with nitrogen. In the same way that diethylindigo is obtained 
from ethylpseudoisatin-a-ethyloxime, indigo can be obtained from 
psendoisatin-a-oxime, and also by the action of ammonium sulphide 
on isatin chloride and on ethylisatin, but from the formule of these 
three indigo-producing substances it will be seen that by their reduc- 
tion and the splitting off of hydroxylamine, hydrochloric acid, and 
alcohol respectively, each is capable of yielding an indogen-group or 
indoxyl. 

The constitution of indigo can be adduced from the following con- 
siderations :—1. Indigo contains the imido-group; 2. From its forma- 
tion from diphenyldiacetylene, the carbon-atoms must be arranged 
thus: Ph.C.C.C.C.Ph ; 3. It can only be obtained from such compounds 
in which the carbon-atom next to the benzene nucleus is also united 
to oxygen; 4. Its formation and properties show that it is closely 
related to indirubin and to the indogenide of ethylpseudoisatin ; 
5. This last substance is formed by the union of the a-carbon-atom of 
pseudoindoxyl with the 8-carbon-atom of pseudoisatin. Indigo must 
therefore be the a-indogenide of pseudoisatin, although from the 
want of activity of the a-oxygen-atom in isatin it cannot be directly 
obtained from indoxyl and isatin. 


CO O 
CH<_y>CH: + CO< CH >NEt 
Pseudoindoxyl. Ethylpseudoisatin. 


= OH<yy>c: 0< fy >NEt + H,O. 
Indogenide of ethylpseudoisatin. 


OH< Ny >CH + CO<NP>GH 
Pseudoindoxyl. Pseudoisatin. 


= OH.< Ly >C : C< LO >. + HO. 
Indigo. 


The half molecule (CsH;NO) of indigo is called by the author 
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indogen, and compounds in which this dyad-group replaces an 
oxygen-atom, indogenides. The indogenides are of a yellow to bluish- 
red colour, and some of them yield blue salts showing the indigo. 
spectrum. A. K. M. 


Chemical Constitution of Acetylisatin and Acetylisatic 
Acid. By H. Kose (J. pr. Chem. [2)}, 28, 79—82).—The author 
objects to the formule assigned by Baeyer to isatin and its deriva- 
tives; he regards isatin as having the constitution C,H,N.CO.COH 
(the nitrogen-atem acting as a monovalent element, and replacing 
one of the-hydrogen-atoms in phenyl), and represents the conversion 
of acetylisatin into sodium acetylisatinate by the equation— 


C.H,N.CO.COAc + NaOH = C,H,(NHAc).CO.COONa. 
A. J. 


Quinisatin. By A. Baryer and B. Homorka (Ber., 16, 2216— 
2221).—Baeyer obtained isatin from oxindole by converting the latter 
into a nitroso-derivative, then into the amido-derivative which yields 
isatin on oxidation. The authors have obtained the isatin of quino- 
line in the same way from y-hydroxycarbostyril (Abstr., 1883, 197). 
To prepare nitroso-y-hydroxycarbostyril, C,H,N.O;, y-hydroxycar- 
bostyril is dissolved in dilute seda solution, a slight excess of sodium 
nitrite added, and the mixture gradually poured into cold dilute sul- 
phuric acid. The precipitate is washed with water, dried and crys- 
tallised from alcohol, when it is obtained in small orange-coloured 
prisms, sparingly soluble in water, cold alcohol, ether, benzene and 
chloroform, readily in glacial acetic acid and in hot alcohol. It melts 
at 208° with decomposition. Alkaline carbonate and ammonia dis- 
solve it, forming a green solution, whilst the fixed alkalis yield 
reddish-brown solutions. On boiling it with concentrated hydro- 
chloric acid, it decomposes into isatin and hydroxylamine. rom 
its resemblance to isatoxime, the authors consider the following con- 
stitution probable, 


CO.C(N.OH 
CHi<y . O08) > 


By the action of zinc-dust on its solution in glacial acetic acid, 
acetyldihydroxytetrahydroquinoline, C,,H,;NO;,, is obtained, crystallising 
in long colourless silky needles. When exposed to the air in a moist 
state, it is rapidly oxidised to a violet-red product, from which the 
original substance can be obtained by reduction. Acetyldihydroxy- 
tetrahydroquinole is very sparingly soluble in cold water, alcohol and 
ether, moderately im glacial acetic acid, especially on warming ; it dis- 
solves in alkali to a violet solution or in excess of the latter to a blue 
solution, acids reprecipitating it in reddish coloured flocks which 
gradually become white. 

On reducing mitreso-y-hydroxycarbostyril by means of a saturated 
solution of stannous chloride in concentrated hydrochloric acid, and 
ere decomposing the tin salt with hydrogen sulphide, a com- 
pound of the formula, C,H,;NO;, is obtained, which is probably 
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p-r-dihydroaycarbosiyril, CHC GLOW >: Tt erystallises in 
long colourless needles, very sparingly soluble in water, ether and 
benzene, readily in alcohol. Heated to 260°, it becomes converted into 
a brown substance infusible at 310°. With dilute alkalis it yields a 
blue solution, which becomes decolorised on exposure to the air with 
formation of a violet precipitate. On adding soda to its solution in 
alcohol and ether, a deep blue flocculent gelatinous precipitate is pro- 
duced. When finely powdered 8-y-dihydroxycarbostyril is treated 
with a solution of ferric chloride in hydrochloric acid at 70—80°, a 
reddish-yellow liquid is obtained from which quinisatic acid, 


NH,.C,H,.CO.CO.COOH, 


crystallises out on cooling. It is moderately soluble in cold water, 
very readily in hot water, from which it crystallises in pale straw- 
coloured prisms. The alkali salts are nearly colourless and readily 
soluble; the silver salt forms a yellowish-green unstable precipitate. 
On reducing a solution in glacial acetic acid with zinc-dust, and ex- 
posing the filtrate to the air, an indigo-blue coloured precipitate is 
formed, insoluble in water, ether, and chloroform, but soluble in 
alcohol, the supernatant liquid assuming a green coloration. Both 
colours are destroyed by acids, but reproduced on adding an alkali. 
On heating crystallised quinisatic acid for a short time at 120—125° 
water is given off, and the red anhydride, quinisatin, C,H,NO,, 
formed: this readily combines with water forming quinisatic acid. 
It darkens in colour above 125°, melting between 255° and 260°. Soda 
solution dissolves it to a reddish-yellow solution, which is rapidly 
decolorised. It forms eompounds with aniline and benzene, which 
are soluble in alkalis, but reprecipitated by carbonic anhydride, 
showing that quinisatin is not a carboxylic acid. Its formula is pro- 
CcO.CO CO.CO 


bably either GH | or G baie 
NH.CO N:C(OH) A.K.M. 


So-called Pyrocressol. By H. Scuwartz (Ber., 16, 2141—2145). 
—In this paper the author mentions that the results of vapour-density 
determination of the so-called pyrocressol were not in accordance with 
those obtained in the combustion analyses: the latter corresponded 
with a formula C.H.O,, the former to C,,sHyO (comp. Ber., 16, 
1056). Both have been repeated, and the latter formula confirmed ; 
pyrocressol, therefore, may have the constitution of a ditolyl or dibenzy] 
ketone, C,H,Me.CO.C,H,Me or CH,Ph.CO.CH,Ph, although its pro- 
perties are not in accordance with either cf these substances. Similarly, 
it is shown that the a-pyroeressol oxide obtained by the oxidation of 
pyrocressol with chromic acid has the empirical formula C,;H,,0, ; it 
forms a tetranitro-derivative, CyH,(NO,),0,, crystallising in golden 
needles, and a tetrabrom-derivative C,H,Br,O,, crystallising in lo 
white leaflets melting at 215°. V.H. VY. 


Derivatives of a- and f.Naphthol. By E Frizptinper (Ber., 
16, 2075—2092).—The monohydroxy-phenols readily react with the 
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wonamines yielding the diamines with elimination of water; the best 
dehydrating agent for effecting this change is calcium chloride, and 
from the author’s experiments it foliows that the greatest yield is ob. 
tained when 1 mol. of the phenol and 2 mols. of the amine are heated 
with 1 mol. of calcium chloride. In this communication, the various 
compounds obtained by the action of aniline and the three toluidines 
on @- and 8£-naphthols are described. 

Phenyl-8-naphthylamine, CjoH,.NHPh, crystallises in white needles 
melting at 108° ; phenyl-a-naphthylamine in white leaflets melting at 
60°. 

Paratolyl-B-naphthylamine, CiH;.NH.C;H,, forms white glistening 
leaflets melting at 102°; its acetyl and benzoyl-derivatives crystallise 
in needles ; with excess of bromine a tetrabrom-compound is obtained, 
which forms glistening needles melting at 168°. Paratolyl-a-naphthyl- 
amine forms white prisms melting at 79°; orthotolyl-a-naphthylamine 
glistening needles melting at 95°. Orthotolyl-B-naphthylamine crystal- 
lises fron petroleum in white leaflets melting at 96°; its picrate in 
reddish-brown needles, and its benzoyl-derivative in leaflets. 

All the above-mentioned amines give colour-reactions with nitric 
and chromic acids; when heated with hydrochloric acid they are re- 
converted into the corresponding phenol and the hydrochloride of the 
amine. ¥. &. VY. 


Naphthalene-derivatives. III. By F. Grarrr (Ber., 16, 2246 
—2255).—The action of nitric acid on naphthonitril takes place in 
two stages, nitronaphthonitril being first formed, and the CN-group 
subsequently converted into COOH, so that it is possible to stop the 
action after the first phase, and obtain nitronaphthonitril. For the 
nitration of the a-compound (20 grams) a mixture of 50 c.c. fuming 
nitric acid, sp. gr. 1°48, with 200 c.c. nitric acid, sp. gr. 1°3, is recom- 
mended, whilst for the B-compound 150 c.c. of the stronger acid to 
100 c.c. of the weaker acid are employed. a-Naphthonitril yields 
three mononitro-derivatives, the chief product melting at 205° as pre- 
viously stated (Abstr., 1881, 882). Another more seluble nitronaph- 
thonitril melts at 152—153°, whilst the third compound, which has 
not yet been obtained pure, melts between 100° and 130°. A mono- 
nitro-derivative melting at 172—173° is readily obtained from 
8-naphthonitril, but the chief product melts between 95° and 120°. 

Nitro-a-naphthonitril, CyHsNO,CN (m. p. 152—153°), is more 
readily soluble in boiling water than its isomeride melting at 205°, 
very sparingly in light petroleum, more readily in carbon bisulphide, 
moderately in alcohol and.glacial acetic acid, and very readily in 
benzene and in chloroform. It crystallises in yellowish coloured 
needles from alcohol, ether, and glacial acetic acid, and in lustrous 
scales from light petroleum. Nitro-8-naphthonitril (m. p. 172— 
173°) is very sparingly soluble in hot light petroleum, and sparingly 
in alcohol and glacial acetic acid, from which it separates either in 
single long crystals of golden lustre or in fern-like clusters; it is 
moderately soluble in ether and carbon bisulphide, more readily in 
benzene, and extremely soluble in chloroform. It may be obtained in 
large nearly white needles of great purity by sublimation. These nitro- 
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naphthonitrils are saponified by heating them with concentrated 
hydrochloric acid for five hours at 150—160°. 

Nitro-a-naphthoic acid (m. p. 241—242°) obtained from the nitro- 
naphthonitril melting at 205°, is moderately soluble in hot alcohol 
and glacial acetic acid, less so in ether and chloroform, still more 
sparingly in benzene and carbon bisulphide, and very sparingly in 
light petroleum and in water. It crystallises from spirit in flat, con- 
centrically-grouped needles, and sublimes in the form of splendid 
lustrous scales. 

The potassium salt, CyH,NO,.COOK + H,0, forms hard yellowish 
coloured crystals of a vitreous lustre. On boiling the acid with an 
excess of barium carbonate, a sparingly soluble basic salt, 


5[ (CiH.NO,.COO),Ba},BaO + 10H,0, 
is obtained. 

The silver salt forms a yellowish amorphous precipitate sparingly 
soluble in water ; the lead salt resembles the silver salt and separates 
from its solution in boiling water in small wart-like forms ; the copper 
salt is sparingly soluble in water, from which it separates in small 
bluish-green erystals; the methyl-derivative forms small yellow 
needles melting at 109—-110°, and readily soluble in alcohol; the 
ethyl-derivative is much more sparingly soluble in alcohol, and crys- 
tallises in long, slender, well-formed needles melting at 93°; the 
isopropyl-derivative forms lustrous crystals melting at 101°5°, and 
sparingly soluble in alcohol. 

Nitro-a-naphthoic acid melting at 255° dissolves readily in most 
solvents, and sublimes in long colourless needles. For want of 
material it has not been further examined. 

Nitro-8-naphthoic acid melts at 295°, and in most of its properties 
resembles the acid melting at 241—242°. It is insoluble in water, 
sparingly soluble in ether, light petroleum, benzene, chloroform and 
carbon bisulphide, moderately in hot alcohol and gow acetic acid ; 
it sublimes in small nearly colourless needles. The potassiwm salt, 
C,H,NO,.COOK + H,0, forms small clusters of lustrous needles very 
readily soluble in water. On boiling the acid with barium carbonate, 
two salts are obtained, a more sparingly soluble acid salt, 


6[ (C\pH,NO,.COO),Ba],CsH,NO..COOH + 24H,0, 


crystallising in small lustrous scales, and a more soluble normal salt 
also crystallising in scales. The methyl-derivative is sparingly soluble 
in alcohol, from which it crystallises in clusters of large bright yellow 
needles, melting at 112°; the ethyl-derivative is readily soluble in 
alcohol, and crystallises in large well-formed dark yellow needles 
melting at 109°; the isopropyl-derivative forms long silky needles 
melting at 75—76°, and readily soluble in alcohol. This acid appears 
to be the same as that obtained by Ekstrand (Ber., 12, 1395) from 
B-naphthoic acid, but which melted at 280° owing to the presence of 
impurities. A. K. M. 


Reduction of Dichlorophenanthrone. By B. Lacuowicz (J. pr. 
Chem. [2], 28, 168—175).—The preparation and properties of di- 
chlorphenanthrone (phenanthrenedichloroketone) have already been 
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described by the author (Abstr., 1883, 666). The formation of 
resinous bye-products is minimised by adding excess of benzene to 
the phenanthraquinone before running in the phosphoric chloride. 
Nitric acid readily converts it into the nitro-derivatives of anthra. 
quinone. 

Monochlorphenanthrone, 0,,H,OCI, is obtained by the reduction of 
dichlorophenanthrone with iron and acetic acid; it crystallises in 
large yellow prisms, melts at 122—123°, is readily soluble in alcohol, 
ether, benzene, light petroleum, &. It dissolves without decomposi- 
tion in alkalis, and is not decomposed by long boiling with alcoholic 
ammonia. By heating with nitric acid of sp. gr. 1°3 it yields nitro. 
phenanthroquinone, CyH;NO,, crystallising in orange-yellow plates, 
melting at 281—282°, and soluble in glacial acetic acid and nitric 
acid. 

Phenanthrone, CHO, is obtained by the long-continued action of 
nascent hydrogen on dichloranthrone, best by gradually adding iron 
filings to a solution of dichloranthrone in glacial acetic acid heated to 
100—110°. Too strong heating leads to the formation of resinous 
products. It crystallises in brilliant brownish-red tables, melts at 
148—149°, resembles the monochloro-derivative in solubilities, and 
like it, is not decomposed by aqueous alkalis. 

The authors consider that phenanthrone has the structural formula 
C.H,.CH, 
| | , whilst the isomeric compound obtained by Japp and 
C.H,.CO 


Streatfeild from ethyl eee (Trans., 1883, 


6444: 
33) may probably be represented by | | 0. 
C.H,.CH 


6444 


Coloured Essential Oils. By K. Hock (Arch. Pharm. [3], 21, 
17—18).—The essential oils of chamomile, wormwood, and mille- 
folium, although differing in colour, were found by the author to 
have the same absorption-spectrum, namely, three bands in the red 
and orange. When these oils were submitted to fractional distillation, 
in each case the portion which distilled at 260° was deep blue, and 
yielded the same absorption-bands with great distinctness. The blue 
oils obtained from Matricaria chamomilla, Ferula suwmbul, Nectandra 
puchury, Inula helenium, Pogostemon patschuly, also by the dry dis- 
tillation of galbanum, guaiacum, and asafcetida resins, as well as 
a blue product from oil of valerian, gave the same characteristic 
absorption-spectram. From these results, the author concludes that 
all these blue oils contain the same colouring-matter, azulene, which 
in some cases is present in the plant from which the oil is obtained, 
in others, is produced by the action of water on some constituent of 
the plant during distillation, and sometimes is formed by destructive 
distillation. In the case of those essential oils from which the blue 
portion was obtained by distillation, an oil oxidised by keeping appeared 
to yield a larger quantity of the blue product than the same quantity 
of the fresh oil. W. R. Dz 
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Destructive Distillation of Colophony. By A. Renarp (Compt. 
rend., 9'7, 111—112).—When colophony is introduced into an earthen- 
ware retort heated to dull redness it is decomposed, and yields a large 
quantity of combustible gas rich in hydrogen, and a black, somewhat 
fluid tar, mixed with a small quantity of water. The tar when dis- 
tilled at a temperature rising to 300° yields a resin which solidifies 
on cooling, and a liquid which contains benzene and its homologues, 
asmall quantity of naphthalene, and other oils which have not been 
studied. The residue from the distillation of this liquid is mixed 
with the resin, and the mixture distilled as far as possible. A residue 
of coke is left, and an oil was obtained which becomes semi-solid on 
cooling. This oil contains two isomeric hydrocarbons, colophanthrenes, 
which have the following composition :— 


White. 


r . Yellow. 
93°02 93°20 93°20 
7-01 6°71 


The yellow colophanthrene is very slightly soluble in alcohol, from 
which it separates in yellow crystals with a greenish fluorescence. It 
boils at about 360°, and by repeated crystallisation from alcohol it 
appears to be converted into the white isomeride. The white colo- 
phanthrene is much more soluble in alcohol, from which it is deposited 
in brilliant white crystals, with a violet fluorescence. It melts at about 
87°, boils at about 340°, and by repeated distillation is partially con- 
verted into the yellow isomeride. It also acquires an orange-yellow 
tint when exposed to light. Both hydrocarbons begin to decompose 
at the boiling point of sulphur (440°). When oxidised by chromic 
acid in acetic acid solution, they both yield carbonic anhydride and a 
diketone, which yields a sulphonic acid. The potassium salt of this 
acid when heated in a sealed tube at about 170° with a concentrated 
solution of potassium hydroxide is converted into a deep violet sub- 
stance; this dissolves in water, and is decomposed by hydrochloric 
acid, yielding a colouring-matter, which imparts to cotton mordanted 
with alumina a shade similar to that given byalizarin. C. H. B. 


Extraction of Colouring-matters by a Solution of Borax. 
By R. Patm (Chem. News, 48, 114).—For the extraction of alizarin 
and purpurin from garancin, the author digests the garancin with a 
cold saturated borax solution until a deep blood-red solution is ob- 
tained ; this is filtered, and precipitated with sulphuric, hydrochloric, 
or acetic acid. The precipitate is boiled with a saturated solution of 
alum, filtered, and cooled; the alizarin and purpurin then deposited 
are filtered off, and a further quantity of the colouring-matter is pre- 
cipitated from the filtrate on adding sulphuric acid. The author also 
employs borax solution for the extraction of santalin from sanders 
wood, and violet colouring-matter not identical with carmine from 
cochineal. D. A. L. 
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Cochineal Dye-stuffs. By H. Fiirern (Ber., 16, 2169—2171)~ 
By acting on carmine with sulphuric acid, Liebermann and v. Dorp 
have obtained a brown amorphous dye-stuff, ruficoccine, C,.H,0,, 
which on distillation with zinc-dust is converted into an anthracene. 
like hydrocarbon of composition C,H; (Annalen, 163, 97). The 
author has succeeded in obtaining this hydrocarbon not only from 
coccinine, a quinone derivative of carmine, but also directly from 
carmine. This hydrocarbon, which condenses in small green-gold 
leaflets when coccinine or carmine are distilled with zinc-dust, melts 
at 186°, and is soluble in ether, alcohol, and benzene. By heating 
acetic chloride and coccinine in sealed tubes at 100°, an acetyl-deriva. 
tive is obtained, which forms small golden crystals insoluble in water, 
soluble in alcohol; it cannot be sublimed without decomposition. As 
coccinine yields a Cy. hydrocarbon on distillation, the composition 
C,,H,:0s, assigned to it by Hlasiwetz and Grabowsky, must be altered 
to CHO, and its acetyl-compound will then be a tetra-derivative, 
Cy6H,.O.Ac,. Coccinine is thus a tetrahydroxy-qninone, CisH0,(OH),, 
which formula is in accordance with its quinone-like characteristics. 


V. H. V. 


Preparation of Diquinoline. By R. C. Tressiper (Chem. News, 
48, 31).—Quinoline hydrochloride is heated with an equal weight of 
zine chloride at 350° for five or six hours, the flask being fitted with 
a reflux arrangement. Soda is added to the product until the zine 
hydroxide first precipitated is redissolved, the mixture is steam dis- 
tilled to remove any unchanged quinoline, and the residue which is 
black and solid is well washed with water, boiled with a large quantity 
of alcohol, and filtered hot. The filtrate is decolorised with animal 
charcoal, and again filtered hot: on cooling, diquinoline separates 
out, and is recrystallised from alcohol. The yield is not large. 

D. 


Hydroxycinchonic Acid. By W. Kéinics and G. Korver (Ber, 
16, 2152—2160).—By fusing cinchonic acid with potash, one of the 
authors has obtained a hydroxycinchonic acid, C,H;N(OH).COOH 
(Abstr., 1879, 472); this acid is converted into a chloro-derivative, 
C,H;CIN.COOH, by phosphorus pentachloride, and by heating with 
hydriodic acid and phosphorus into the amorphous hydroquinoline, 
(C,H,N).. This last reaction shows that the hydroxyl-group is not 
in the benzene, but in the pyridine nucleus; and in the present com- 
munication this suppositionis confirmed, and it is further shown that 
hydroxycinchonic acid is a carboxy]-derivative of carbostyril. 

The authors were unable to obtain a hydroxyquinoline by distilling 
hydroxycinchonic acid with bases; but on heating its silver salt, 
C,H;(OH).COOAg, in a current of carbonic anhydride, a sublimate 
was formed crystallising in needles, and having the characteristic 
properties of carbostyril. 

Shlorocinchonic acid, when heated with sodium alcoholate, yields 
ethoxycinchonic acid, CH;N(OEt).COOH, which crystallises in hairy 
needles melting at 145°, soluble in hot water, alcohol, and dilute mineral 
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acids; its silver and lead salts are sparingly soluble precipitates, of 
which the former is an acid salt of composition 


C,H,N(OEt).COOAg,C,H,N(OEt).COOH; 


its platinochloride, [C,H,;N(OEt),COOH],.H,PtCk, is crystalline. 

When ethoxycinchonic acid is heated to a temperature slightly 
above its melting point, it is transformed into the isomeric ethy] salt 
of hydroxycinchonic acid, C,H;N(OH).COOEt, also obtained by the 
action of ethyl iodide on silver hydroxycinchonate. This salt crystal- 
lises in needles melting at 206°, and, unlike its isomeride, is insoluble 
in dilute acids or alkalis. The intermolecular change of the ethoxy-acid 
into the ethyl salt of the hydroxy-acid probably prevents the elimina- 
tion of carbonic anhydride from the acid, when it is heated with lime. 
When the silver hydrogen salt is heated in a current of carbonic anhy- 
dride, ethylearbostyril and the ethyl salt of ethoxycinchonic acid are 
produced. The latter substance, which can also be prepared from ethyl 
iodide and the silver salt, crystallises in fine needles melting at 86°. 

From these researches it follows that bydroxy- and ethoxy-cinchonic 
acids are derived from carbostyril, and as cinchonic acid is converted 
into pyridine tricarboxylic acid by oxidation with potassium perman- 
ganate, the carboxyl-group is in the pyridene nucleus. 

In cinchonic and hydroxycinchonic acids, the N-atom and the carbon 
to which the COOH-group is united, are probably in the para-position 
toone another. The authors have also succeeded in converting quino- 
linic, or pyrididinecarboxylic acid, into hydroxyquinolinic acid by 
melting the former with potash. The relations of these acids is 
evident from the following formule :— 


CH CH 
COOH.C { ) CH COOH.C ( ‘ CH 
COOH.C YY CH coon.c\ /|c.0H 


The latter forms colourless crystals melting at 254° of strongly marked 
acid properties; its aqueous solution gives a deep red coloration 
with ferric chloride, and voluminous Agee. youn with copper, lead, 
and silver salts. Its hydrogen barium salt crystallises in tufts of 
needles; its hydrogen silver salt, when heated in acurrent of carbonic 
anhydride yields a compound having all the characteristic properties 
of oxypyride, C;,H,NO. V. H. V. 


Oxidation of Morphine. By L. Barts and H. Weipex (Monatsh. 
Chem., 4, 700—703).—The action of most oxidising agents on mor- 
nom does not yield very definite results; potassium permanganate 

owever in slightly alkaline solution acts on it somewhat more 
energetically, yielding as chief product a light-brownish uncrystallis- 
able acid syrup, which forms amorphous salts, and when mixed with 


-eupric acetate, remains clear at first, but becomes turbid on boiling, 


depositing a blue-green flocculent precipitate, which redissolves on 
cooling. This result is like that which is obtained by similar treat- 


ORGANTC CHEMISTRY. 87 


86 ABSTRACTS OF CHEMICAL PAPERS. 


ment of cinchomeronic and pyridine-tricarboxylic acids. Morphine 
subjected to dry distillation with lime yields a basic oil having a 
decided odour of pyridine. Arsenic acid acts but slowly on mor. 
phine even in sealed tubes, yielding a base which appears to contain 
one methyl-group less and one hydroxyl-group Jess than morphine; 
the action is however variable and so are the products. hen 
morphine is heated with potassium hydroxide till the surface of the 
melt begins to glow, and the product, after cooling, is acidulated, 
brown-black non-nitrogenous flocks are deposited, and a solution is 
obtained from which ether extracts a considerable quantity of sub. 
stance; and on expelling the ether, digesting the residue with water, 
precipitating the filtrate with lead acetate, decomposing the precipi- 
tate with hydrogen sulphide, evaporating, and repeatedly crystallising 
the residue, a product is obtained, consisting of protocatechuic acid. 
The filtrate freed from lead and evaporated yields more protocate- 
chuic acid, together with another acid which crystallises in prisms, 
and gives no colour-reaction with iron salts. 

When the melting with potash was conducted in a silver retort, and 
the vapours were received in dilute hydrochloric acid, methylamine 
was obtained, together with a small quantity of another base. 

The absence of aromatic compounds amongst the products formed 
by oxidising morphine with permanganate, and the non-occurrence of 
derivatives of pyridine (or quinoline) in the oxidation of this alkaloid 
with caustic alkali, seem to show that the mode of combination of 
the aromatic and of the pyridine- (or quinoline-) groups in it, is dif- 
ferent from that which exists in narcotine, which, it is well known, is 
easily resolved into its two principal constituents. H. W. 


Constitution of Quinine and Quinidine. By Z. H. Sxravp 
(Monatsh. Chem., 4, 695—699).—The author has already shown 
(Abstr., 1882, 279) that these two alkaloids, when oxidised by 
chromic acid, yield carbonic oe age and quininic acid, C,,H,NO,, 
which latter, when heated with hydrochloric acid, gives methyl 
chloride and xanthoquinic acid, C,H;NO,;, resolvable by heat into 
CO, and a hydroxyquinoline, C,H,NO = C,H,(OH)NO,; further that 
quininic acid is converted by oxidation with permanganate into a 
pyridine-tricarboxylic acid, C,H,N(COOH),, identical with that which 
is obtained from cinchoninic acid: hence it is probable that quininic 
acid is a derivative of quinoline, and that its methyl-group is situated 
in the benzene-residue of the quinoline-molecule; hence also it may 
be inferred that the hydroxyquinoline obtained from xanthoquinic 
acid has its hydroxyl-group situated in the benzene residue. Accord- 
ing to existing views there should be only four hydroxyquinolines 
thus constituted. Three are already known, and the main object of 
the present investigation is to ascertain whether the hydroxy- 
quinoline obtained in the manner just mentioned is identical with 
either of these three, or consists of the hitherto unknown fourth 
modification. 

Xanthoquinic acid is for the most part resolved at 310° into car- 
bonic anhydride and a hydroxyquinoline, which when purified by 
conversion into platinochloride, &c., crystallises from absolute alcohol 
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in slender white prisms, soluble in alcohol without coloration, the 
solution however acquiring, on addition of water, a faint yellow 
colour, which disappears on further addition of alcohol. This 
behaviour distinguishes the hydroxyquinoline in question from the 
meta-modification, the alcoholic solution of which exhibits a splendid 
green fluorescence. From the ortho-modification it is distinguished 
by giving, on addition of ferric chloride to its alcoholic solution, not 
a green, but a reddish coloration. With para-hydroxyquinoline on 
the other hand it agrees very nearly in its melting point (194°), and 
farther in the yellow coloration of its alcoholic solution by ferric 
chloride; in giving with picric acid slender yon prisms melting 
at 285—235°5°; with cupric acetate, first a fine blue-green colour, 
then gradually violet prisms which dissolve in boiling alcohol with a 
fine leaf-green colour, and remain unaltered on evaporation. 

This hydroxyquinoline dissolves readily when gently heated with 
four times its weight of strong nitric acid, and the solution, when quickly 
cooled and cautiously diluted with cold water, deposits orange-red 
crystals, easily soluble in hot water, the solution slowly mixed with 
potash-lye, depositing yellowish prisms, which, after recrystallisation 
from dilute alcohol, melt, like nitro-p-hydroxyquinoline, at 140—141°. 
The alcoholic solution, mixed with cupric acetate, first turns bright 

en, and then deposits a copper-brown precipitate, or if a trace of 
alkali be added, a green precipitate. The barium salt of the nitro- 
compound forms orange-red needles, slightly soluble in cold, much 
more freely in boiling water. 

Cinchoninic, quininic, and xanthoquinic acids may be represented 
by the following constitutional formule :— 


COOH COOH COOH 
| MeO HO 4 
N 
Cinchonic acid. Quininic acid. Xanthoquinic acid. 


Cinchonamine. By Arnaup (Compt. rend., 97, 174—176. See 
also Abstr., 1882, p. 229).—Cinchonamine, C,,H,,N,O, exists in 
Remijia purdiana, but is not contained in R. pedunculata, which con- 
tains quinine. To extract cinchonamine, the finely powdered bark is 
exhausted with very dilute sulphuric acid, the solution filtered, boiled, 
and precipitated with milk of lime. The precipitate is dried on 
porous tiles, and digested with boiling ether. The ethereal solution 
is decanted from undissolved resinous substances, &c., washed with 
dilute hydrochloric acid, which removes the cinchonamine, and the 
acid solution of cinchonamine hydrochloride is evaporated to crystal- 
lisation, The hydrochloride is dissolved in boiling dilute acid, 
filtered through animal charcoal, and recrystallised. The free base is 
obtained by adding ammonia to a solution of the hydrochloride, and 
crystallising the alkaloid from boiling ether. An alcoholic solution 
of the alkaloid is dextrogyrate, its rotatory power at 97° being 
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[@]p = 1222°. According to Dr. Laborde, cinchonamine is highly 
poisonous, even in very small doses. 

The salts of cinchonamine generally crystallise readily, and are but 
slightly soluble in water, especially in presence of free acid. They 
dissolve in hot alcohol, from which they crystallise on cooling. The 
hydrochloride crystallises from an acid solution in thin, brilliant, 
anhydrous, prismatic lamellw#, very slightly soluble in acidulated 
water. From a neutral aqueous solution, the salt crystallises in 
opaque flattened prisms containing 1 mol. H,O. These crystals 
effloresce, and are much more soluble in wuter than the anhydrous 
salt. This property of the hydrochloride to crystallise in an anhy- 
drous condition from acid solutions furnishes a method of separating 
cinchonamine from all the alkaloids with which it is associated in 
R. purdiana. The hydrobromide forms brilliant, slender, anhydrous 
needles, slightly soluble in cold water, much more soluble in hot 
water. The hydriodide crystallises in micaceous plates, almost insolu- 
ble in cold water. The nitrate is only slightly soluble in cold alcohol, 
but is much more soluble in hot alcohol, from which it crystallises in 
hard, thick, short prisms. This salt is slightly soluble in pure water, 
but is insoluble in acidulated water, and is precipitated on adding 
nitric acid to even a dilute aqueous solution of any cinchonamine 
salt. The precipitate is at first flocculent, but, on standing, it rapidly 
becomes crystalline, the crystals being small prisms, which polarise 
light. At 15°, 100 parts of alcohol of 94° dissolve 0°825 part of the 
salt; 100 parts of water at the same temperature dissolve 0°2 part of 
salt. The sulphate can be purified by crystallisation from alcohol. A 
solution of the salt in water containing 1 mol. H,SQ, has a rotatory 
power at 15° [a]» = + 43°5; at 25° [a]p = + 42°2. The formate 
crystallises with difficulty. The acetate is very soluble in water, from 
which it is deposited as a resinous mass on evaporation. By spon- 
taneous evaporation of the aqueous solution the salt is obtained in 
deliquescent crystalline concretions, The ovalate does not crystallise 
from an aqueous solution, but is deposited in a resinous form. The 
tartrate forms a crystalline powder consisting of small hexagonal 
prisms which polarise light. 100 parts of water at 15° dissolve 1°150 
parts of the salt. The malate forms brilliant nacreous plates, very 
slightly soluble in cold water, but somewhat soluble in boiling water. 
The ¢rystals retain 1 mol. H,O at 120°, but melt and become anhy- 
drous at 160°. 100 parts of water at 15° dissolve 1 part of malate. 
The citrate is deposited from a boiling solution on cooling as a resin- 
ous mass, which gradually becomes crystalline, forming concretions 
composed of brilliant prismg which polarise light. 100 parts of water 
at 16° dissolve 1'950 parts of the citrate. C. H. B. 


Conversion of Brucine into Strychnine. By Hanrior (Compt. 
rend., 97, 267—268).—The author has repeated Sonnenschein’s 
experiments (Ber., 8, 212), and finds that strychnine is not uced 
by the action of nitric acid on pure brucine. Sonnenschein’s experi- 
ments were probably made with impure brucine. Brucine has the 
power of completely masking the ordinary reaction for strychnine 
(with sulphurie acid and dichromate), even when the latter is present 
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fo the extent of 50 per cent. It is evident therefore that the presence 
of strychnine in many samples of brucine may easily have been over- 
looked, and this will probably account for the confusion which exists 
as to the physiological action of brucine. Morphine, quinine, methyl 
alcohol, and many other substances also have the property of masking 
the strychnine reaction. C. H. B. 


Products of the Bacterial Fermentation of Albuminoids. 
By A. Gavrrer and A. Erarp (Compt. rend., 97, 263—267. See 
also Abstr., 1882, 1115; and 1883, 100 and 224.)—The authors have 
previously shown that the putrefaction of albuminoids results in the 
formation of leucines, glucoproteins, nitrogenous and non-nitrogen- 
ous acids, phenol, skatole, indole, tyrosine, trimethylamine, ammonia, 
and ptomaines. Whatever the variety of the ferment and the source 
of the putrefying flesh, the principal ptomaines formed are constant 
in properties and composition. 

The liquid and solid putrid matter is distilled in a vacuum at a low 
temperature. The distillate (A) contains ammonium carbonate, 
phenol, skatole, trimethylamine, and volatile fatty acids; the residue 
is treated successively with ether and alcohol. The ethereal solution 
(B) contains ptomaines and a fatty acid, and holds in suspension very 
light, brilliant, white nacreous plates. The alcoholic solution (C) 
contains fatty acids and crystallisable nitrogenous compounds. The 
residue insoluble in ether and alcohol is boiled with very dilute hydro- 
chloric acid out of contact with air, the solution evaporated and 
treated with alcohol (D). 

The ethereal solution (B) when distilled leaves a brown oil, from 
which a large quantity of fatty acid crystallises out. The mother- 
liquor is acidified with sulphuric acid, saturated with potash, and 
agitated with ether, which dissolves the ptomaines. A solution of 
the ptomaines from beef treated in the cold with platinum tetra- 
chloride, care being taken to avoid an excess, yields a precipitate of 
the composition (C,H;N).,H,PtCl. It is the platinochloride of a 
hydrocollidine, identical with the base previously obtained from fish 
(loc. cit.). The mother-liquor from this platinochloride contains 
another platinochloride, which forms yellowish crystals of the com- 
position C, 28°73; H, 5°8; N, 7°19; Pt, 27°93. It is partially 
decomposed at 100° with development of the hawthorn-like odour of 
its alkaloid. 

The brilliant plates held in suspension by the ethereal solution 
consist of the calcium salt of amido-stearic acid, C,.Hs5(NH;)O,. This 
is almost insoluble in all solvents, but is dissolved slightly by alcohol. 
When treated with hydrochloric acid, it yields amido-stearic acid, 
which is insoluble in water, only slightly soluble in cold alcohol, 
but readily in hot alcohol, from which it crystallises in aggregated 
needles on cooling. It melts at 63°, and when heated at about 140° 
it loses 1 mol. of water, and yields the anhydride, C,H,NO. The 
amido-stearic acid is obtained from beef: the nacreous plates obtained 
from putrid fish are soluble in alcohol and in potash, but are insoluble 
in water and acids. By treatment with inorganic acids they yield an 
acid of the composition, CsH»N,0;. When they are fused with 
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potassium hydroxide, ammonia is given off, and a mixture of alkaline 
caprylate, caproate, and acetate is formed. 

The alcoholic solution (C) contains the greater part of the leucines 
and leucoproteins. After evaporation, the residue is treated with 
inorganic acids, the aqueous liquid separated from the liberated fatt 
acids, concentrated by evaporation, and treated with alcohol, which 
dissolves out leucines and leuceines, particularly those containing 0, 
and C,. The principal compound thus obtained from putrid fish forms 
white rhombcidal lamellw, somewhat soluble in water, and somewhat 
easily sublimed; it has the composition C,,H..N.O,, and appears to 
be the hydroxide of the glucoprotein, C,,H»N,O,, obtained by 
Schiitzenberger from the products of the decomposition of albumi- 
noids by baryta. It has the general properties of amido-acids, and 
dissolves in dilute alkalis; when fused with potassium hydroxide, it 
yields hydrogen, ammonia, and potassium carbonate, butyrate, and 
valerate, a portion splitting up at the same time into the correspond- 
ing leucines and leuceines. When distilled at about 280°, it yields an 
amylatnine boiling at 92—93°, which is probably formed together with 
amido-valeric acid in accordance with the equation C,,H,N,0, = 
C;H,,N + C;H,NO, + CO, + 2H,0. C. H. B, 


Albumin, Nuclein, and Plastin. By E. Zacnarias (Bied. Centr., 
1883, 405—407).—The principal portions of the nitrogenous substances 
of plant cells, insoluble in alcohol, consist of albumin, nuclein, and 
plastin, the two latter are attacked but slightly, or not at all, by the 
gastric juices; on the contrary, they readily dissolve albumin. Plas- 
tin is insoluble in very dilute solutions of alkalis, nuclein is easily 
soluble in these menstrua; plastin and nuclein are the soluble and 
insoluble nucleins of other authors. The supposition of Schimpers 
that the substance from which starch is produced is similar to albumin, 
at least to a great degree, the author believes he has confirmed by 
researches on the leaves of Tradescantia virginea and orchis. 

Albumin diminishes and plastin increases in the protoplasm of the 
cells examined; according to Hartig’s reaction, sections soaked in 
a dilute solution of potassium ferrocyanide, and then transferred to a 
very dilute solution of ferric chloride, show the nucleus deep blue, 
whilst in the ducts no trace of a blue colour is visible. When por- 
tions of the epidermis of the leaves of those plants are so treated, the 
starch material becomes intensely blue, the cell protoplasm remains 
colourless, or is coloured only in points. The nuclei show a blue 
coloration, as also the nucleoli ; the plastin is colourless or very slightly 
coloured. . 

The author does not think that the chemical constitution of the 
nuclei and nucleoli can be ascertained from these reactions, but they 
are aids to that knowledge. 
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Physiological Chemistry. 


Influence of Respiration on Elimination. By F. Penzoupr and 
R. FieiscuHer (Bied. Centr., 1883, 285).—Want of oxygen sufficient to 
induce the dyspnosic condition, causes an increased excretion of urine 
and urea, as also of phosphoric acid; the after-action is lowering of 
phosphoric acid, but raising of urea, the absolute result being no 
change in the total excretion of acid and urea, and no separation of 
sugar or albumin. If, however, the animal is fasting, then whilst 
there is a want of oxygen, there is a slight increase in urine, a con- 
siderable rise in urea and phosphoric acid; during the after-action 
urea still increases, but phosphoric acid decreases, so that there is an 
absolute increase in the excretion of urea, but no phosphoric acid, 
albumin, sugar, nor allantoin. When no dyspnea accompanied the 
want of oxygen, then a well-nourished dog excreted more urine and 
phosphoric acid, but less urea, whilst during the after-action there 
was an increase in water, urea, phosphoric and sulphuric acids. On 
the whole, an absolute increase of these four compounds with traces 
of albumin; the case was similar when a fasting dog was experi- 
mented on, save that sodium chloride behaved as urea. 

The diminished supply of oxygen when accompanied by dyspneic 
action affects birds, and causes them to excrete an excess of uric acid. 
Apnoea causes a rise of urea, a fall of phosphoric acid, and afterwards 
a considerable increase of both. Increased elimination of water is 
accompanied by a lowered excretion of urea. Increased muscular 
action induces great increase of urea, at first a large decrease, later on 
an increase, and on the whole a slight absolute increase of phosphoric 
acid. Reduction of the temperature of the body is followed by in- 
crease of urea. E. W. P. 


Exhalation of Carbonic Acid by Frogs. By H. Avert (Bied. 
Centr., 1883, 427).—The author finds that the process of exhalation is 
as active in an atmosphere which is deprived of oxygen as in one 
which contains it. The same observation has been made by Pfiiiger, 
and can only be explained on the supposition that the process depends 
on the decomposition of organic compounds independent of the p 
sence of atmospheric oxygen. J. F. 


Alteration of Cane-sugar in the Human Stomach. By W. 
Lruse (Bied. Centr., 1883, 427).—100 c.c. of a 10O—15 per cent. cane- 
sugar solution were introduced into an empty stomach seven hours 
after a previous meal, or in the morning before the subject had eaten, 
the stomach having been previously rinsed and the rinsings tested 
with Trommer’s test to negative reaction. Half an hour after intro- 
ducing the sugar, there was no reaction, or very trifling, whereas in a 
known unhealthy stomach the reaction was considerable. The expla- 
nation appears to be that in the healthy stomach the inverted sugar is 
absorbed, which is not the case in the unhealthy one. The gastric 
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juices of both healthy and sick persons cause the inversion of cane. 
sugar equally outside the body, but if a solution is introduced in 
equai parts into the stomachs of living subjects and withdrawn half 
an hour afterwards, the difference in the reducing power is most 
marked, the healthy stomach showing no reaction, whilst the un. 
healthy does very strongly. J. F. 


Comparative Value of Artificial and Natural Butter as 
Articles of Food. By A. Maver (Landw. Versuchs.-Stat., 29, 215 
—-232).—In estimating the value of any article of food, the points to 
be dwelt on are chiefly its nutritive qualities, taste, and action on the 
system, whether injurious or otherwise. In the case of butters of 
various origin, the last two points are easily settled, as a positively 
injurious influence has never been seriously ascribed to artificial 
butter. The nutritive qualities of butter were therefore the subject 
of this investigation. 

Experiments were made with a man and a boy, who received a cer- 
tain quantity of food per diem, as to whether artificial or natural 
butter was the more easily absorbed by the system. The first three 
days they were fed with various mixtures of bread, milk, eggs, and 
vegetables, together with natural butter; then followed two days’ rest 
with ordinary diet, and afterwards three days with precisely the same 
diet as before, with the exception that artificial was substituted for 
natural butter. On each successive day of the experiment the solid 
evacuations were collected and analysed, commencing 24 hours after 
the beginning of the experiment. The amount of fat in these was 
estimated, and hence the quantity of fat absorbed into the system was 
found. This quantity is given in percentage of the whole amount in 
the food in the table below :— 


Man. 
Day of experiment. 


2. 


Natural butter .., . 99°4 
Artiticial ,, 94 97°9 


Natural butter , 94°8 
Artificial _,, °§ 94°6 


On the average, therefore, about 1-6 per cent. less of the artificial 
butter was absorbed than of the natural. As this quantity is, how- 
ever, very small in comparison to the total amount absorbed, the 
difference in value of the two substances as articles of food can be 
set down as only trifling, and except in cases of illness may be over- 
looked with safety. J. K. C. 


Digestive Fluid and Digestive Power of the Horse. By 
ELLensercer and Hormersrer (Bied. Centr., 1883, 386—389).—It being 
difficult to obtain the natural digestive fluid of the horse, an artificial 
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one was prepared by cutting up the coating of the stomach containing 
the ducts into very small bits; it was then washed and neutralised, 
either at once or after treatment with alcohol, dried, and left from 
24 hours to eight days in contact with an extracting fluid, which 
treatment dissolves out all the ferments and acids. The fluids used 
were:—1l. Water; 2, glycerol; 3, 0°2 to 0°5 per cent..HCl; 4, 0-2 to 
0°5 per cent. lactic acid ; 5, 0°2 to 05 HC] in glycerol; 6, same pro- 
portion lactic acid in glycerol. 

The extract obtained from the part near the intestine contained 
more mucin, acids, and ferments, and dissolved albumin more easily 
than the extract from the region of the pylorus. 

The extract from the whole stomach contains both hydrochloric 
and lactic acids, but not more than 0°04 per cent. apparently. It also 
contains a very active ferment, which alters albuminous substances to 
peptones, and so changes gelatin that it becomes easily diffusible and 
loses its properties. The ferment is sparingly soluble in water, 
glycerol, hydrochloric acid, or in alkaline solutions, and it is precipi- 
tated by alcohol, lead acetate, carbonate of magnesia, &c. It is only 
active in presence of acids, and is destroyed by putrefaction and 
alcoholic yeasts. Lactic ferments do not influence its activity when 
the lactic acid is not too highly concentrated. Its activity is greatest 
in presence of 0°15 to 0°5 per cent. hydrochloric acid ; too much or too 
little acid impedes the action of the pepsin, much lactic acid in the 
stomach disturbs the digestion through irritation of the coating of the 
stomach. 

Pepsin must be present in certain quantity in the digestive fluid ; 
its activity increases according to its quantity up to a certain point, 
when further quantity is injurious. It works only in presence of 
water, and best at a temperature of 37° to 55°; raising and lowering 
the temperature disturbs the operation ; at 60° it becomes quite inert. 
Pure gastric jnice contains rennet, lactic acid, fat and starch ferment, 
the two latter in unimportant quantity. 

The gastric juice of the horse does not dissolve cellulose, and with 
difficulty the substance of bone or horn, but acts readily on muscle, 
sinew, fat, and. flesh. Pepsin extract may be preserved for a long 
time in weak carbolic or salicylic acid solution, and even in pure 
glycerol without losing its properties. J. F. 


Milk Secretion. By Scumipr (Bied. Centr., 1883, 382—386).— 
The author, after reviewing much of the previous literature of the 
subject, reports the result of his own investigations on the activity of 
the milk glands of the cow: the experimental animal was of Dutch 
breed, middle aged, yielding 12 litres of milk daily. The experi- 
ments were conducted thus: 500 c.c. were taken from the two hinder 
spins of the udder at the commencement of the morning milking, and 
the same quantity from the same spins at the conclusion of the milk- 
ing; both were carefully analysed according to the usual methods. 
Only the results of the first day’s analysis are given, the others differ- 
ing slightly, if at all, and not affecting the author’s conclusions. 
100 grams of the milk contained— 
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First milk. Last milk. 
9°20 grams. 13°64 grams. 
2°24 ,, >) a 
Albumin . '  — 
Peptone p a 
' 560 =, 
4°92 
066 ,, 


It will be seen that the difference between the total solids consists 
almost entirely in the fat, which is almost absent from the first milk; 
this is explained by the theory that the fat corpuscles of the milk 
adhere to the walls of the ducts, and besides that in the udder itself 
a certain separation takes place. The author had an opportunity of 
examining the udder of a cow killed immediately after milking, and 
found that the ducts did actually contain a notable residue of rich 
milk. 

The fat excepted, the great body of milk secreted by a cow appears 
to have a tolerably uniform composition, and the separation of the fat 
in the udder to be a mechanical operation, and that the whole of the 
fat is rarely obtained in the milking. 


Percentage of Fat in Milk of Cows of Different Breeds, 
(Bied. Centr., 1883, 285.)—Pure Simmenthal gave 13 per cent. cream, 
after 12 hours’ standing; Dutch, 7 per cent. cream, after 24 hours, 
8 per cent.; cross between Simmenthal and Graubiinden, 12 per 


cent., after 24 hours, 12°5 per cent.; cross of Dutch and Simmenthal, 
9 to 9°5 per cent.; pure Graubiinden, 13 per cent.; cross between 
Dutch and Graubiinden, 10 per cent. E. W. P. 


Excretory Product from the Liver of the Cuttle Fish. By 
A. B. Grirritas (Chem. News, 48, 37).—The author observed some 
peculiar roundish masses of a dark-coloured substance in the anterior 
portion of the liver of the cuttle fish; some of these were collected 
and examined. When ignited, they charred, and left an ash, which 
contained copper. The following are the results of observations made 
under the microscope: the masses were stained brown by a solution 
of iodine in potassium iodide; potash dissolved them; a red colour 
was produced with Millon’s reagent; and nitric acid produced a 
yellow coloration, which was turned red by potash. On boiling them 
with hydrochloric acid, a blue colour is formed, which changes to violet, 
and finally becomes brown. On heating them with solid potash, 
ammonia is evolved. By boiling a solution of the substance in potash 
with lead hydroxide, lead sulphide is produced. From these results 
the author infers that these masses are albuminoid in character, and 
assuming them to be deposited from the secretion, it is evident that 
the secretion must contain albumin; and as the pancreatic fluid in 
higher animals is one of the few secretions which contain soluble 
albumin, the author is of opinion that this investigation supplies 
farther support to the supposition that the liver of the cephalopod is 
not a true liver, but is pancreatic in function. The copper is derived 
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from the blood. The dark colour of the masses was a very thin 
superficial covering. D. A. 


L. 


Behaviour of Blood with Ozone, By Biny (Bied. Centr., 
1883, 283).—The red corpuscles in blood are unaffected by remaining 
for an hour in contact with ozone, unless the quantity of blood is 
small, or the duration of contact long; then a gradual change of 
colour and shape occurs. Ozonised air passed through blood is not 
completely altered. E. W. P. 


Cattle Disease occasioned by Town Sewage. (Bied. Cenir., 
1883, 285.)—The death of many cows was occasioned by fungoid 


growths in the grass of meadows irrigated with sewage. 
E. W. P. 


Observations on Different Diseases of Animals. By Rotorr 
and others (Bied. Centr., 1883, 389—393).—Experiments were made 
at the Veterinary School, Berlin, by Roloff, on the protective inocula- 
tion of cattle against lung disease. Two cows, two heifers, and two 
calves were inoculated with the preparation and placed in infected 
stables; none of them took the disease, but neither did a non- 
inoculated animal placed in the same stable: the experiment was 
therefore abortive. Opinions of other observers are cited on the 
question of protective inoculation against this particular disease. 
Pasteur finds that the specific poison cannot be cultivated in chicken 
or veal broth; that it preserves its vitality when kept at a high 
temperature in a dry room, and does not produce micrococci, but that, 
when kept without such precaution, it does produce them and loses 
its vitality. 

If the poison is fouled by the addition of a few cow hairs before 
use, it is harmless; the portion kept at ordinary temperatures repro- 
duces itself in the inoculated animal, and lymph taken from that 
animal communicates it to others. After six to eight weeks from 
taking the poison from an infected animal, it loses its vitality: a calf 
into whose jugular vein such old poison was injected, withstood it. 
The discovery of the bacillus of glanders by Léfler and Schiitz is next 
noticed ; the rods were isolated from sections of a diseased organ, and 
cultivated in the blood of horses and sheep. It was tried on rabbits, 
mice, and guinea-pigs with success, but white mice did not take the 
infection. The material used for inoculation was cultivated for eight 
to ten weeks, and then used on two horses, one two years old, the 
other 20 years. Both died with all the symptoms of virulent 
glanders in about 12 days. 

Pasteur and Thullier report the discovery of the microbe which 
causes swine fever, a disease by which, in the year 1882, farmers of 
the Rhone Valley lost 20,000 animals. The microbe is very minute 
and liable to be overlooked even when the greatest care is used in its 
observation ; it resembles that of chicken cholera, and is of the form of 
the figure 8. Inoculation by a very small quantity communicates the 
disease; poultry are not affected, but rabbits die. The infection has 
been cultivated and weakened, so as by its inoculation to protect swine 
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from fatal effects. Pasteur hopes soon to prevent the heavy losses 
sustained from this cause. 

The remainder of the paper relates to osteoporosis, or bone weak. 
ening in animals, horses and swine particularly. Piitz attributes 
it to continued feeding on bran and other fodder poor in lime. 

J. F. 

Cattle Plague and Protective Inoculation. By Kocu and 
others (Bied. Centr., 1883, 394—398).—Koch considers that Pasteur’s 
mode of procedure is not quite correct, but liable to yield uncertain 
results. He thinks that the bacilli of the disease are propagated inde. 
pendently of animals; that they exist on dead vegetable substances, 
and probably on low marshy soils, on the surface of the earth ; and 
he says that animals have been known to take the disease in such 
places where no diseased carcases had been buried. He denies the 
agency of earthworms in bringing the disease germs to the surface, 
for the plague appears in countries where the low temperature of the 
soil does not permit the existence of earthworms. He also denies 
Pasteur’s assertion that the eating of the prickly fodder wounds the 
mouth and facilitates the taking of the disease. 

The weakening of the poison, and the protection given by inocula- 
tion, has been successful only with horned cattle and sheep, and Koch 
doubts if the lymph is as successful, even with those animals, as 
Pasteur believes. The most carefully conducted experiments made 
with it in Germany show a loss of 10 to 15 per cent. of the inoculated 
animals, and there is danger to men by its employment. Koch does 
not undervalue the researches of Pasteur, but wishes to point ont 
deficiencies in this particular case, which any day may be supplied. 
Instances are given of the deaths of sheep from plague, which had 
been duly inoculated. Dr. Azary gives results of numerous inocula- 
tions by Pasteur’s fluid in the neighbourhood of Buda Pest, chiefly 
with sheep, also with horned cattle and horses; some losses took 
place, but on the whole the operations were successful. Arloing and 
others have experimented on the duration of the protective influence, 
and found it lasted at least 16 months; and that calves born of 
inoculated cows were not liable to disease for some time after their 


birth. J. F. 


Chemistry of Vegetable Physiology and Agriculture. 


Occurrence of the Higher Fatty Acids in the Free State in 
Vegetable Fats. By E. Scumipr and H. Roemer (Arch. Pharm. [3], 
21, 34—38). 

The Fat of Oocculus indicus.—The fat which is contained in the 
seeds of this plant was dissolved in alcohol and precipitated with an 
alcoholic solution of barium acetate, by which means the free fatty 
acids were separated from the glycerides with which they are asso 
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ciated in the original fat. After boiling for some time, the barium 
precipitate was filtered off, and when dry boiled with light petroleum. 
The nearly pure barium salt thus obtained was decomposed with hydro- 
chloric acid. In this way 39 per cent. of free fatty acid was yielded 
by the original fat. By this means and by repeated crystallisation of 
the original fat from alcohol, as well as by distillation under diminished 
pressure, and also by partial precipitation with barium acetate, an 
acid was obtained which was recognised by analysis and physical pro- 
perties as stearic acid. The substance obtained from Oocculus indicus, 
known as menispermin, was found by the authors to consist of stearic 
acid. 

The Fat of Myristica moschata.—This fat, commonly known as nut- 
meg butter, or oil of mace, contains from 3—4 per cent. of free fatty 
acid, which was separated by fractional distillation under diminished 
pressure. At 248° the distillate, after recrystallisation from alcohol, 
yielded an acid, the formula of which was C,4H»O., agreeing in its 
properties with myristic acid. The distillate, which came over at a 
higher temperature, was partially precipitated with barium acetate, 
and the acid which was recrystallised from alcohol, and analysed, gave 
numbers agreeing with the formula C,,H,O., and was identical in 
physical properties with stearic acid. 

The Fat of Laurus nobilis.—This fat, when distilled under diminished 
pressure, yielded a distillate, by the fractional precipitation of which 
an acid was obtained, which appeared to be palmitic acid. 

W. R. D. 

Chemistry of the Nucleus. By A. Kosset (Bied. Cenér., 1883, 
401—404).—The regular relations between phosphoric acid and nitro- 
genous matters, which have been noticed both in vegetable and 
animal cells, have given rise to the idea of a compound of albumin 
and phosphates or phosphoric acid. In all the discussions on the 
subject, it seems to have been overlooked that lecithin and nuclein 
are organic phosphorus-compounds, which are sufficient to explain 
these appearances. Among the products of their decomposition, the 
author found a body which had almost the identical percentage com- 
position of albumin. The usual mode of estimating nuclein is by its 
resistance to the action of pepsin, but the author considers this liable to 
great error, and prefers a plan of his own. He found this phos- 
phorganic compound in the organs examined—in the spleen, liver, 
pancreas, kidneys, testicles, brain, embryonic and grown muscles of 
animals, pus, and in human dropsical and healthy blood. According 
to experiments made with hens, doves, and yeast, the author regards 
nuclein as a reserve material on which the organs subsist, or from which 
they draw supplies, to be incorrect; he finds hypoxanthine and xanthine 
to be characteristic decomposition products of nuclein, and guanine 
accompanies them in many organs; this by oxidation yields guanidine 
and urea. The fact that a substance exists in most animal organs, 
which furnishes urea by simple oxidation, he thinks important from 
a physiological point of view. J. F, 


Flowers of Rosa Centifolia. By Nizperstapr (Landw. Versuchs.- 
Stat., 29, 251—252).—Red roses were found to contain 86 per cent. 
VOL, XLVI. h 
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of water, 3°64 per cent. nitrogen, and 3°5 per cent. ash ; in white roses 
were found 917 per cent. water, 3°16 per cent. nitrogen, and 3°9 per 
cent. ash. "The composition of the ash of each is given below :— 


Red roses. White roses. 

42°05 

1°53 

8°05 

6°41 

Ferric oxide and Alumina.... 0! 1:97 
Phosphori« acid 3° 11°32 
Sulphuric acid 5°07 
Silica 240 
Chlorine . 4°28 


Carbonic acid ? 17°83 
J. K. C. 


Ash of Leaves of Plants Grown in the Earth under Water. 
culture. By C. Councuer (Landw. Versuchs.-Stat.,29, 241—245).— 
Several samples of Acer negundo were grown in a glass house, Nobbe’s 
method of water-culture being used. The leaves were collected after 
falling, dried and analysed. At the same time leaves were carefully 
gathered from young trees of the same kind in a neighbouring wool, 
to compare with those obtained by water-culture. The percentage of 
pure ash in the leaves varied considerably, nearly twice as much being 
obtained from those grown by water-culture. In 100 parts ash were 


found— 
Water-culture. Soil. 
33°91 


0°66 
27°23 
471 
0-92 


Ferric oxide 
4°00 


Alumina 
Phosphoric acid 3°43 
Sulphuric acid ‘ 7°29 
Silica ; 17°85 
The leaves of the soil plants contained, therefore, nearly twice as 
much lime, and more than four times as much silica as those of the 
plants grown by water-culture, whilst the latter contain much larger 
quantities of potash, phosphoric and sulphuric acids. These dif- 
ferences are no doubt in great part due to the soil in which the plants 
were grown; it is very rich in potash, but comparatively poor in 
phosphates. J. K. C. 


Examination of an Apple-must and of the Cider obtained 
therefrom. By R. Kayser (Dingl. polyt. J.. 248, 347).—Borsdorf 
apples were cut into small pieces and pressed. The resulting must 
was then tested before and after fermentation. 100 c.c. gave— 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


Must (filtered). Cider. 
5°80 c.c. 
2°36 g. 
Mineral matter (ash) .. . 0°31 
Malic acid. .: ‘ 031 
0°080 
0°750 
traces 
0°105 
0°024 
0018 
Phosphoric acid , 0°022 
Sulphuric acid , 0-008 
Glycerol 0°680 


Tartaric and citric acids were not present: hence cider can be dis- 
tinguished from -wine by the entire absence of tartaric acid, and by 
the larger amount of lime which it contains. By a judicious addition 
of tartaric acid or of wine containing much acid, a product can be 
obtained, which it would be difficult to distinguish from real wine. 

D. B. 


Analysis of “Tobacco Stems” from Virginia. By C. G. 
Memmincer (Chem. News, 48, 110).—* Tobacco stems ” consist of the 
midribs of tobacco leaves from which the membranous portions have 
been stripped. The analytical results are as follow :— 


In original substance. In organic matter. 


Moisture at 100° Nicotine 

Total ash, excluding CO, 16°47 N as nicotine 

CO, determined 6°87 N as nitrate 0°45 

(CO, calculated = 6°73) N as albuminoid (by diff.) 1°51 

Organic matter (by diff.) 59°41 —_— 
-— yf oe ae 
100°00 


In ash. 
K,0. Na,O. CaO. MgO. Al,O3 Fe,03. 
42°95 6°53 24°56 6°20 0°04 0°84 per cent. 


Mn,0,. Si0,. P,O,. SO. Cl. 
0°09 6°18 4°80 3°10 6°04 per cent. 
D. A. L. 


Phylloxera. By Hennecvy and others (Bied. Centr., 1883, 272— 
274).—Henneguy found the galls on many American pines, especially 
Pinus riparia, and but seldom on native vines; in large galls, several 
young insects have been found besides the egg producers, and Hen- 
neguy found thiocarbonate a good specific against the attacks. 
E. Cheysson approves of carbou bisulphide. A. Guillamont states 
that a mixture of 10 parts wood-ashes, 10 ferrous sulphate, and 2 coal- 
tar, is a good specific for destroying the phylloxera. E. W. P. 

h2 
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Valuation of Fodder. By A. Emmertine (Bied. Centr., 1883, 252— 
255).—The relative value of albuminoids to fat and to carbohydrates is 
taken as 5: 5:1. Multiplying each of these factors by the correspond. 
ing figures representing the digestible material in the food, we obtain 
a figure representing the sum of nutrient units. Asa standard, rye 
is employed thus : Albuminoids, 9°9 per cent. ; fat, 1°6; carbohydrates, 
65°4, which figures, when treated as above, 99x 5 + 16x 5+65°4x 1, 
produce 122°9 n. u.; and, taking 8 marks per centner as the market 
value of rye, 1 n.u. costs 6°5 pfennigs. Employing this method the 
feeding value of any material may be calculated; for example, in 
earth-nut cake we have albuminoids 45, fat 7, carbohydrates 25, of 
which the digestible coefficients are 90°9, 85°7, and 98°] respectively, 
giving digestible matter present to the extent of 40°9, 6°0, and 
245. Then 40°99 x 5+6 x 5+ 245 = 259 n.u.; and having laid 
down a table of the value of nutrient units for grain and other foods, 
which units vary according as the price of rye rises or falls, the 
author shows that when rye is at 8 marks the value of these 259 n.u, 
of earth-nut cake is 10°10 marks; but this cake only costs 9 marks, 
consequently there is a gain in using it. A similar method is employed 
to calculate the value of foods for manures, employing in this case 
the factors 0°5 for N, 0°2 for P,O;, and 0°1 for K,0: by this he shows 
the manurial value of a centner of earth-nut cake to be 4:04 marks, 
and this, with the exception of cotton-cake, is the most valuable of all 


foods. E. W. P. 


Examination of Clover at different Stages of Growth. By 
J. P. Katien and A. Srurzer (Bied. Centr., 1883, 410—411).—Part 
of a series of experiments made in order to ascertain the period at 
which grasses contain most nutritive matter, with a view to harvest- 
ing them at such times. A field sown with red clover and different 
grasses, chiefly English rye-grass, was the subject of 7 gc gs a 
square meter was cut on 17th, 24th, 3lst May, and 20th June, and 
examined. The results are given in a table, and the recommendation 
is made to cut at the end of May or early in June. J. F. 


New Fodder Plant. By F. T. (Bied. Centr., 1883, 287).— 
Lavatera arborea yields an oily seed, which after expression of the 
oil forms a good cake for cattle, and good fibre for paper making, — 
and cord. The plant is biennial, and crops well. E. W. 


Feeding Horses with Earth-nut Meal. By C. Freytag and 
Becke (Bied. Centr., 1883, 284).—Earth-nut meal may well replace 
two-thirds of the oats generally given to horses. E. W. P. 


Storage of Acorns. By Lopeman (Bied. Centr., 1883, 286)— 
Collect as late as possible, pile in heaps 30 c.m. high, cover with 
leaves and pine twigs; in the spring remove the covering to re 


E. W. P. 


germination. 


Undecorticated Cotton-seed Meal. By Dierricn (Bied. Centr, 
1883, 428).—A considerable quantity of this article has lately been 
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sent from England to Germany; it is less valuable than the meal 
made from the decorticated seed, and is of a dark colour. Two 
samples had the following composition :— 


‘2. 

23°06 
701 
Non-nitrogenous extract.... , 27°12 
Cellulose . 25°53 
: 6°59 
10°69 

J. F. 


Cultivation and Preservation of Potatoes. By Mircxer and 
others (Bied. Centr., 1883, 268—270).—Stappaerts removes all eyes 
save three, and by setting only large sets obtains a higher yield, 
which ripens early. Miareker has preserved potatoes in a silo, when 
the nutrient ratio is increased by fermentation from 1:10 to 1:17°6; 
much of the albuminoid and amido-constituents are lost. L. Nagy 
enumerates and classifies the sorts of potatoes; he divides them into 
12 principal classes, with 30 sub-classes. E. W. P. 


Experiments on Potatoes with different Manures. By E. W. 
Prevost and R. Swanwick (Trans. Highl. and Agr. Soc., Scotland, 
1882, 283—299).— In these experiments the actions of “ bone,” 
“ mineral,”’ superphosphates, and insoluble phosphates (85:5 per cent. 
Ca;2PO,) were employed, likewise an addition of ammonium sulphate, 
kainite, and potashes to the phosphates was made, with the results as 
hereinafter stated. The potato employed was the Champion, and the 
soil divided into plots of ;+, acre, contained 62 per cent. sand, Al,O; 
8114, K,0 0°764, N 0°39, NH; and P,O, 0°284; all the plots were 
in triplicate. The “ unaided” phosphates produced nearly equal 
crops, but the addition of 2 cwt. Am,SQ, caused the bone super 
to produce the highest yield obtained, viz., 12 tons 12 cwt., whilst 
the blank plots only yielded 7 tons 4 cwt., and insoluble phosphate 
with ammonia 9 tons 15 cwt. The addition of potash to the mixture 
of “super” and ammonia rather lowered the yield, and but little 
difference was noticed when kainite or potashes were employed. This 
however was not the case with the insoluble phosphate, for then 
potashes increased the yield by a tenth. Farmyard manure gave 
only a moderate yield. In the second portion of this paper are 
the analyses of the potatoes as produced under the above conditions : 
the highest percentage of starch was found in potatoes grown with 
bone superphosphate, and taking the average of all the plots, it 
appears that the further addition of ammonia or kainite lowers the 
percentage, which is however raised again by potashes; but there is 
a great difference between the percentage of starch from the bone 
super plot and from the “insoluble” plot, the former being 25°6, the 
latter only 21°96. ‘ The expenses of the whole experiments are 
detailed, as also the value of the various crops, and we find that 
whether we judge the value of the manure by the total crop it yields 
or by the production of starch, the mixture of bone superphosphate 
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with ammonia was the most satisfactory. The effect on the amount 
of nitrogen present is also detailed, not merely as total nitrogen, but ag 
nitrogen in amides and in albumin; ammonia increases the albumi- 
noid nitrogen, but the increase is somewhat counteracted by potash, 
the unmanured plot containing least. The amides were likewise 
increased by ammonia (av. = 0°1399 N), but again kainite exer. 
cised a lowering action: an‘ extraneous experiment is here referred to, 
which points to: the conclusion that the amide nitrogen is much 
decreased as the ratio of potash to “super” increases. Phosphates 
and ammonia produce the highest ash (1°31), whilst in the superphos- 
phate plots the percentage is reduced almost to that found in the 
blank plot (0°995); this is‘in accordance with the results found by 
Fleischer (Bied. Centr., 1880); what has been said for ash holds good 
for fibre. Attempts were made to estimate the percentage of starch 
by the method recommended by Heidepriem (Landw. Versuchs.-Stat., 
20), but they were’ fruitless, as the results were very far from the 
truth, and therefore untrustworthy. E. W. P. 


Influence of Manuring on the Composition of Potatoes. By 
M. Mircxer (Bied. Centr., 1883, 365—366).—Four plots of ground, 
each half a morgen loamy marl, on which barley and clover had been 
previously grown, were planted with “alcohol” potatoes ; one plot was 
left unmanured, the other three each received 20 lbs. of soluble phos- 
phoric acid, and different quantities of Chili saltpetre, the first 
100 lbs., the second 200 lbs., the third 300 lbs. The yield per morgen 
was— 

Unmanured plot. 100 lbs. 200 Ibs. 300 Ibs. 
Centner ...... 112-0 28°0 124°5 139 0 


the use of the saltpetre had therefore increased the gross weight of 
the crop, but the percentage of dry matter and. starch did not cor- 
respond,. being— 


Dry matter ...... 24°80 23°50 22°50 20°90 
Starch per cent. ... 77°51 77°07 73°95 63°64 


the use of large quantities of saltpetre having reduced the net quan- 
tity of starch, the actual amounts obtained being— 


Plot I. Plot 2.. Plot 3. Plot 4. 
21°58 23°18 20°74 18°43 centner. 
J. 


Artificial Manures in Potato-growing. By S. Gurapze (Bied. 
Centr., 1883, 377—379).—The author reports five experiments as to 
the effect of different chemical manures on the growth of potatoes, 
combined in different. proportions; they consisted of a newly intro- 
duced potash magnesia (containing 50 per cent. potassium sulphate, 
and 34 per cent. magnesium sulphate) superphosphate, and Chili 
saltpetre. All the experimental plots but two received a considerable 
quantity of stable manure, in addition to the artificial. The crops 
were in all cases exceptionally good, and the plants healthy ; the pro- 
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portion of starch in the tubers good,.and the value of. the increased 
production repaying the extra cost of the manures employed. The 
author strongly recommends the use of artificial fertilisers in the 


growing of potatoes. J. F. 


Manuring Experiments with. Rye and Wheat. By M. 
Mircker (Bied. Centr., 1883,. 373—377).—The first experiments 
noted were made with rye, on a good sandy soil, in order to observe 
the effects of phosphoric acid in bone-meal and. in purely mineral 
phosphates, blood-meal being added to the latter equal to the nitrogen 
in the bone-meal. The quantity of phosphoric acid used was 
10 kilos. per morgen, applied in autumn. The experiments were 
carried out by five farmers, independently of. each other; the results 
were slightly in favour of the mineral phosphate with blood-meal. 
Steamed bone-meal produced.good crops, the net result of the experi- 
ment being that a nitrogenous manure mixed with phosphate is most 
useful. Similar experiments were made on light.and poor sandy soils 
with a different result, the steamed and fermented bone-meal giving 
the best crops, the other manures not repaying the extra cost. Certain 
plots of wheat were manured with Chili saltpetre, and others with 
ammonium sulphate, with a view of testing their manurial value. 
he manures were applied at different periods, the Chili saltpetre was 
found greatly superior, aud the superiority was most marked when it 
was applied in May. The yield of both grain and straw was con- 
siderably larger than from all the other plots. 


Manuring Vines. By A. Srurzer (Bied. Centr., 1883, 381—382). 
—Vineyards in the Ahrthal have generally been manured with stable 
manure. The author found that a compost containing 7 per cent. 
soluble phosphoric acid, 6 per cent. potash, and 24 to 3 per cent. 
nitrogen, applied in 100 gram doses to each vine, produced an average 
increase of 20 per cent. grapes more than the stable manured plants, 
and that the must was also richer in sugar. The cost of the manure 
and labour was not greater than that of the stable manure employed ; 
the wood of the vines was stronger and healthier. J. F. 


Manuring Beet. By Horperweiss (Bied. Centr., 1883, 380— 
381).—The author recommends a moderate use of stable manure 
supplemented by Chili saltpetre as being most suitable for the full 
production of sugar in the beet. Manures which are too rich in 
nitrogen, such as sheep dung, or even too much Chili saltpetre, are 
decidedly injurious. In the absence of stable manure, a mixture of 
superphosphate with the saltpetre should be employed. J. F. 


Influence of Soil, Size of Seed, Period of Sowing, &c., on the 
Quality and Yield of Sugar-Beet. By G. Marex (Bied. Centr., 
1883, 263—268).—The weakest growth was in sandy soil, better on 
sandy loam, strong on clay and humous sand, and luxuriant on moor- 
land; as regards the leaf growth, this was most abundant on the 
humous soil, and this class of land also is most suitable for a heavy 
crop; but the opposite is the case as regards sp. gr. of juice, for there 
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the clay lands are most advisable, and this is true for the percentage of 


sugar: the size of seed is not of much importance. The highest yield’ 


is obtained when the crop is put in between the middle of April and 
end of May. It is advisable on all accounts to sow on the flat with 
40 : 20—25 cm., and on the ridge distance 45 : 20—25, and the 
highest results, both yield and sugar, are obtained by sowing on the 
ridge by Bertel’s method, which consists in throwing up ridges 44 cm. 
apart, rolling them, and employing a combined manure and turnip 


drill. ' E. W. P. 


Ammonia in Rain-water. By Hovzeau (Bied. Centr., 1883, 
425).—The principal agents which increase or diminish the amount of 
ammonia are light and heat. In July the observer was not able 
to detect even a trace of it in rain-water. He found that water 
exposed to the action of sunlight for a long time lost a large part of 
its ammonia. The amount of rainfall also has an influence; the 
smaller the amount the more ammonia it contains. J. F. 


Origin of Combined Terrestrial Nitrogen. By A. Mintz 
and E. Ausin (Compt. rend., 9'7, 240—243).—The principal source of 
combined nitrogen appears to be nitric acid and oxides of nitrogen, 
formed by the action of atmospheric electricity on the nitrogen in the 
air. The main causes producing a diminution in the amount of com- 
bined nitrogen are, rapid combustion, which operates only to a limited 
extent ; slow combustion, which is the most important cause of all; 
and the reduction of nitrates in water and soils, which plays a very 
insignificant part. In order to ascertain whether these increasing and 
diminishing forces are in equilibrium, it is necessary to determine the 
amount of nitric acid in the rain-water on different parts of the earth's 
surface, and especially in tropical regions. The accurate estimation 
of nitrates can be performed only in a properly appointed laboratory, 
and it is advisable therefore, to collect the samples of rain-water in 
such a way that they can be transported to a distance. The authors 
recommend to evaporate the rain-water to small bulk with potassium 
hydroxide, out of contact with air and products of combustion. The 
concentrated liquid is mixed with alcohol, and the authors find that 
in this condition it may be preserved for any length of time without 
undergoing any alteration. To apply this method to river water, «c., 
3—5 litres of the water are evaporated to about 30 c.c., and mixed 
with 60 c.c. of alcohol. 

Many cases of rapid combustion are accompanied by the formation 
of considerable quantities of nitric acid. The authors find that when 
1 gram of hydrogen burns in air, 0°001 gram of nitric acid is pro- 
duced, whilst the combustion of 1 gram of magnesium is accompanied 
by the formation of 0°1 gram of nitric acid. It is probable, therefore, 
that a large aon | of nitrates were formed in the earlier stages of 
the earth’s history during the process of cooling, and the luxuriant 
development of animal and vegetable life in prehistoric times was 
possibly due to the presence on the earth’s surface of a large quantity 
of combined nitrogen in an assimilable form. It would appear, there- 
fore, that the total amount of combined terrestrial nitrogen is gradually 
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diminishing, unless the sources of loss are balanced by the action of 
atmospheric electricity. C. HB. 


The Lupitz Method of Cultivation. By Scuutrz and others 
(Bied. Centr., 1883, 232—243).—Schultz considers that the cultiva- 
tion of Jupines is the cheapest method of supplying the soil with 
nitrogen, as they abstract this constituent from the air. According to 
his experiments a soil in which lupines had grown showed an amount 
of nitrogen double that in grass land, and more than that found in 
potato and rye land. According to Schultz all that is necessary for a 
good crop of lupines is the addition of kainite; phosphates do not give 
a satisfactory result. Drechsler criticising Schultz’s statements, shows 
that lupines do not add nitrogen to the soil, but rather, like all large- 
leafed crops, even when they draw their supplies of nitrogen from the 
subsoil, are consumers of nitrogen instead of collectors, and he also 
considers that the Lupitz system, unless nitrogen is added to the 
land, cannot last. Blomeyer’s opinion is that the leguminose are 
“nitrogen collectors,” and for this reason, that they keep the surface 
of the soil moist, and so prevent the volatilisation of ammoniacal 
compounds. Miarcker is unable to answer the question whence the 
excess of nitrogen which is present in the Lupitz soil is derived, for 
675 lbs. N have in 15 years been withdrawn, and only that nitrogen 
added from the usual natural, viz., the atmospheric, not artificial 
sources. It is possible that the deep rooting lupines may separate 
nitrogen from solutions which are too dilute for other plants, and the 
retention of nitrates on the surface soil may be due to the shelter 
afforded by the foliage, preventing loss by rainfall. He believes that 
by the continued use of kainite the nitrogen in time will be lost, and 
that though phosphates are now useless, they will hereafter be 
required; in the 15 years 1000—2000 kilos. lime per hectare have 
been removed, by reason of the potash manure, so that this consti- 
tuent will before long be required. Miarcker believes that potassium 
chloride as carnallite is a better manure than the sulphate as kainite. 

E. W. P. 

Moss and Turf Fibre as Cattle Litter. By M. Fretscnuer and 
others (Bied. Centr., 1883, 368—373).—The use of so-called “ moss 
litter”’ obtained from certain bogs in Northern Germany has become 
very general. The authors of this paper have examined samples of 
ordinary fibrous peat, separated artificially, and intended as substitutes 
for the former, one sample procured from Wiirtemburg, the other 
from a Silesian bog. They found that air-dried samples containing 
20 per cent. of moisture, absorbed 64—9} times their weight of water, 
and their power of absorbing carbonate of ammonia for 1000 parts of 
moss, 13—16 parts of ammonium carbonate. 

The manurial value of the different samples is given. 1000 parts 
of each contain— 


Wiirtemburg Silesian North German 
fibre. fibre. moss. 
Nitrogen ....... . 22°0 parts 29-0 parts 9-0 parts 
Phosphoric acid.. 06 ,, 06 ,, 04 ,, 


Lime ereeee eee 17:2 ” 31:0 ” 2°0 ” 
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The two samples of fibrous turf are consequently much more 
valuable as manure than the moss; and containing much lime, their 
nitrogen is probably more readily decomposed, and available for plant 
nutrition. 

Analysis of turf fibre employed as absorbents in public and private 
middens in Bremen, and in horse stables, yielded the following results, 
calculated to 1000 parts of the dry substance :— 


Public. Private 

latrines. latrines. Stables. 
Nitrogen........ 46°6 27°8 17°3 
Mineral matters.. 118°8 P. 1670 
0 er 23°3 9°3 79 
Phosphoric acid.. 18°7 10°6 70 


The samples were free from smell, and although containing a con- 
siderable amount of moisture, formed a compact and portuble mass. 

The remainder of the paper is occupied with experiments on various 
crops with the moss after being. used as litter, and in all cases the 
results were satisfactory. J. F. 


Sea Mud. By M. Fiziscuer, A. Konia, and B. Kisstine (Bied. 
Centr., 1883, 243—250).—Mud is deposited at the mouths of most 
rivers, which it is advantageous to the harbour authorities and 
to the farmer to remove. Analyses show that with but slight 
variation the deposits are of the same composition, the principal 
variant being sand. This mud when exposed to the air dries to a 
firm compact and plastic mass, and at the same time that it loses water, 
it also diminishes in volume; in one case the ratio of loss of water to 
loss of volume was 1: 0°55. The changes effected by long storage 
are of considerable importance to the agriculturist, for the physical 
character changes, the mud becomivg more pulverulent, and conse- 
quently more easily applied to the land, and this is especially the case 
after frost; also water being lost and volume reduced, transport 
expenses are lowered, chlorides are lost, ferrous oxide and sulphide 
become oxidised, plant and animal remains become more decomposed, 
and but little, if any, nitrogen is lost. Further changes are induced 
by frost and thawing, for the dry matter is raised from 45°6—65-06 per 
cent., and the whole becomes still more friable, and a higher per- 
centage of soluble sulphate and lime is obtained. E. W. P. 


Destruction and Utilisation of the Bodies of Animals which 
have Died from Contagiotfs Diseases, especially from Anthrax. 
By A. Girard (Compt. rend., 97, 74—77).—The body, without 
removal of the skin, is dissolved in the cold in concentrated sulphuric 
acid of about 60°. Complete solution takes place with comparative 
rapidity, and the acid can be used repeatedly until its degree of con- 
centration is diminished to 43°. Direct experiments have proved that 
all germs are destroyed in the process of solution. The acid liquid 
obtained contains a considerable proportion of nitrogen, and has the 
power of readily attacking natural phosphates yielding highly nitro- 
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genous superphosphates. A layer of fatty matter floats on the surface 
of the acid solution, and may be removed and purified. oma 


Guano recently discovered in Australia. By A. B. Grirritus 
(Bied. Centr., 1883, 427).—The following is the analysis of two 


samples :— 


No. 1, No 2. 

Nitrogenous organic matter 
and ammoniacal salts .... 46°72 46°73 
Phosphoric acid .......... 15°02 15°10 
TMD cove cccccccccesesecs 18:00 17°99 
Alkaline salts ............ 1-42 1-41 
OME cc0e coccccccse eeose 87h 2°71 
Water cocccccccccccvcses 15°92 16°07 
99°79 100°01 

J. F. 


Manurial Value of Sewer Slime. By M. Fuetscuer (Died. 
Centr., 1883, 426—427).—In Bremen several sewers connected with 
houses, and containing much urine, are led into a small stream with a 
gentle fall; the solids precipitate, and are removed for agricultural 
purposes. An analysis of a sample yields the following :— 


With 45 per 
Dry. cent. of water. 
Potash ......ccccccsece 6°3 3°5 
EAMG cccccccvcccccens 17°2 95 
Phosphoric AB a nace, 8:0 4°4 
Total nitrogen. ......... 11°6 6°4 


The reaction is acid, and it contains soluble iron salts; ignited in a 
platinum capsule sulphurous acid is evolved. The wet material when 
heaped up yields a drier mass of 50—60 per cent.; it must be exposed 
a long while to the air in consequence of the sulphur compounds. 

Another sample drawn from a pond into which the night soil from 
a part of the city was for a long time allowed to flow. This sample 
also gave an acid reaction. The addition of hydrochloric acid causes 
evolution of sulphuretted hydrogen. 

This sample yielded in 1000 parts— 


Fresh. Dried at 100°. 

WER bscccescseenes &89°70 — 

Combustible seater ~- 27°20 251°0 
Nitrogen ........0..- 1°46 13°2 
Insoluble in HCl...... 54°25 498°8 
Ssccées se taiane 0:98 89 
Pt tcisntanetatha 0°34 371 
i +i. ceteecepeehe 1°91 17°3 
Magnesia.........6+. 1°35 12'2 
Tron and alumina .... 18°25 165°5 
Phosphoric acid...... 0°52 4°7 
Sulphuric acid ...... 3°65 33°1 

J. F. 
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Constituents and Properties of some Water Plants. By 
Nieperstapt (Landw. Versuchs.-Stat., 29, 247—250). 

Stratiotes aloides.—The use of this as manure has been followed by 
exceedingly good results, better in fact than with any other ordinary 
manure. Analysis of the ash shows that it is very rich in alkalis and 
phosphates. It contains 19°5 per cent. of ash, and 15°7 per cent, 
protein. In the ash was found 142 per cent. soda, 15°9 per cent, 
potash, and 11°4 per cent. phosphoric acid. 

Nymphea alba.—The leaves of this plant yielded 11°1 per cent. 
of ash, consisting chiefly of alkaline chlorides and calcium carbonate, 
and the same may be said of the ash of the leaves of Nuphar luteum, 
The flowers of these plants contained large quantities of chloride and 
phosphate of potassium. J. K. C, 


Kainite as Potato Manure. By M. Fiescuer (Bied. Centr., 
1883, 366—367).—These experiments were made at the instance of the 
Central Moor Commission, in order to learn the effects of early and 
late applications of kainite to potatoes. Four plots were manured 
with precipitated phosphate and Chili saltpetre; to one no potash 
salt was applied; No. 2 received kainite in September; No. 3 kainite 
in December, and No. 4 immediately previous to planting, the effect 
of the kainite was remarkable, the average of the crop taken off the 
three plots on which it was used, being three times as great as 
that from the other plot. The yield of the three plots treated 
with kainite was nearly alike, but the flavour of the September 
manured plot was best; the yield of starch, however, determined by 
K6nig’s sp. gr. method, was :— 


September plot. December plot. At sowing. 
100 67 64 


Similar experiments were made by Wildt in 1882. The time of 
applying the kainite did not appear to affect the gross weight of the 
crop, but the starch percentage was greatly diminished by late appli- 
cations. When the kainite was applied at the under-mentioned 
periods the net yield of starch and its proportion, taking the highest 
figure as 100, were :— 


Four weeks 
Autumn. Early spring. before planting. At planting. 
Centner .. 20°9 18°8 181 17°5 
100 90 87 84, 


The author ascribes the less of starch to the presence of chlorides. 
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Estimation of Chlorine, Sulphuric Acid, and Chromium in 
Presence of Organic Matter. By C. T. Pomeroy (Chem. News, 
48, 41—42).—To determine these substances in the presence of 
organic matter, it is first of all necessary to remove the latter by 
ignition with an alkaline carbonate and nitrate ; some of the nitrate 
is thereby reduced to nitrite, which, during subsequent operations, 
reduces the chromates, and interferes with the estimation of chlorine; 
moreover, if the sulphuric acid is precipitated in this solution, the 
barium sulphate always retains chivuake oxide. To obviate these 
difficulties the mass from the fusion with alkaline carbonate and 
nitrate is dissolved and filtered; potassium nitrite and nitric acid in 
excess are added to the filtrate, which is allowed to stand 12 hours in 
the cold. 'On adding ammonia and boiling, the chromium hydroxide is 
thrown down; it should be filtered off hot, washed with hot water, 
and estimated as usual. The sulphuric acid is precipitated from the 
filtrate from the chromiam hydroxide by means of barium nitrate, 
and the chlorine estimated in the filtrate from the barium sulphate 
in the usual way. The published results agree very well. In the 
analysis of ordinary chrome yellow, even the lead passes entirely into 
solution when snfficient sodium nitrite and nitric acid are added, 
and the mass boiled. | D. A. L. 


Formation of Methylene-blue as a Reaction for Hydrogen 
Sulphide. By E. Fiscner (Ber., 16, 2234—2236).—To test for 
hydrogen sulphide in aqueous solution, the latter is treated with one- 
fiftieth volume of concentrated hydrochloric acid, a few grains of 
paramidodimethylaniline sulphate are added, and when this is dis- 
solved, 1—2 drops of a dilute solution of ferric chloride. In the case 
of a solution containing 0°00009 gr. hydrogen sulphide in a litre of 
water, coloration took place in a few minutes, and in half an hour the 
liquid had assumed a strong blue colour, which lasted for days. A 
solution of the same strength, but without hydrochloric acid, yielded 
only a light brown coloration with lead acetate. Ina solution con- 
taining 0°0000182 gr. hydrogen sulphide in a litre of water, the 
methylene-blue reaction still gave a distinct blue coloration, whilst no 
effect was produced either by lead acetate or sodium nitroprusside. 
This reaction is recommended as the most delicate and certain test 
for neutral or acid solutions of hydrogen sulphide. Paramido- 
dimethylaniline is most conveniently prepared from commercial 
helianthin, Me,N.C,H,.N : N.C,H,.SO,H; this is finely powdered, 
mixed with 5 parts of water and an excess of ammonium sulphide ; 
the mixture is frequently agitated, and when (after about 24 hours) 
the reduction is complete the amidodimethylaniline can be extracted 
with ether; the ethereal solution is then agitated with a little white 
lead suspended in water, and the filtrate treated with an ethereal 
solution of concentrated sulphuric acid. The ether is separated from 
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the crystalline sulphate, and this is heated with absolute alcohol until 
it is converted into slender white needles, which after being washed 
with alcohol can be pressed and dried on a water-bath. 

A. K. M. 


Volumetric Estimation of Phosphoric Acid. By G. C. 
CaLpWELL (Chem. News, 48, 61—62).—The author finds Pemberton’s 
method (Abstr., 1882, 1318) efficient; he has introduced an improve. 
ment to facilitate the final test filtrations. A test-tube is fitted with 
a double-bored cork, through which pass two tubes, a short one 
bent at right angles and a longer one bent at a convenient angle 
for introduction into a beaker; the bore of the tube is 1 mm., the 
end of the longer one has a conical enlargement or mouth with a 
diameter of 5 mm. To prepare the apparatus for use a perforated 
platinum cone is fixed in this mouth, and while suction is applied to 
the short bent tube, the mouth of the tube with the cone is just 
dipped into very thin asbestos pulp and then into water, the suction 
being continued until the water comes through quite clear. The 
apparatus is now ready for use; suction is again applied, the filter 
dipped into the liquid to be tested, and when the desired quantity 
of filtered solution is obtained, the filter is withdrawn; the suction 
must be sustained all the time to prevent the cone and asbestos from 
falling out. The liquid is treated in the test-tube, and then returned 
to the beaker. Before the next test is made the filter and tube are 
washed by a small quantity of the liquid, which is drawn through the 
filter and returned to the beaker. D. A. L. 


uantitative Separation of Potash and Soda from Ferric 
Oxide, Alumina, Lime, and Magnesia in Silicates. By W. 
Knope (Chem. News, 48, 110—111). The new method is based on 
the formation of alkaline silicofluorides insoluble in acidulated 
mixtures of alcohol and ether, by the combined action of hydrochloric 
and hydrofluoric acids on silicates. When the alkalis are in excess 
it is necessary to add silica before treatment with the acids. 

The weighed substance, mixed with a small quantity of water, and, 
if necessary, silica also, is treated, in.a platinum capsule, with fuming 
hydrofluoric acid, evaporated to dryness, treated with strong hydro- 
chloric acid and absolute alcohol, and after.some time with excess of 
ether. In 12 hours’ time the silicofluorides are filtered off, washed 
with alcohol, dried, and removed from the filter, which is incinerated. 
The ash and the precipitate are mixed together in a crucible with 
concentrated sulphuric acid, and as soon as the evolution of silicon 
fluoride ceases the crucible is ignited at a low temperature, so as to 
leave the alkalis as acid sulphates. The mass is treated with 
ammonia, evaporated to a paste, rendered alkaline with ammonia, and 
after an hour, to ensure complete separation of iron and alumina, is 
treated with ammonium carbonate solution and left for 12 hours. 
The iron, alumina, lime, and magnesia, are filtered off and washed with 
ammonium carbonate, &c. The filtrate is evaporated to dryness—a 
quantity of ammonium hydrogen tartrate equal to the ammonium sul- 
phate present being added to prevent spurting—and ignited. The 
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residue is taken up with water, tested with ammonium carbonate for 
iron, &c., and the solution is then evaporated to dryness aud weighed. 
D. A. 


A. L. 

Methods of Analysing Columbates by means of Hydrofluoric 
Acid. Separation of Thoria from the other Oxides. Estima- 
tion of Didymium. By J. L. Smira (Chem. News, 48, 13—15; 29 
—31).—After a review of the work done on this class of minerals by 
Rose, Hermann, Marignac, &c., the author observes that they have 
special interest, because there are always some of the rarer earths 
associated with them, and the reasons amongst others which have 
prevented their being more perfectly studied are, firstly, the scarcity 
of the minerals, and secondly, the difficulty attached to the process of 
decomposing them. The first obstacle was removed by the discovery 
of large quantities of colunibite and samarskite in the United States, 
and the second is set aside by the methods described in this paper. 

In a previous communication (Amer. J. Sci., 1877, 360), the author 
has described these minerals, columbites and tantalites from the 
United States, both as regards their minerdlogy and their chemical 
composition, but owing to the defects in the manner of working, he 
could neither give the relative proportions of columbic and tantalic 
acids, nor could he detect conclusively cerium or thorium. All doubt 
on this head has been dispelled by the use of his new method. 

Analysis of Samarskite (and other Columbates containing Earthy 
Ozides).—5 grams of the finely powdered mineral dried at 150° (loss 
by ignition is determined in a separate quantity) are placed in a 
platinum capsule (50 c.c. capacity is sufficiently large) moistened with 
water and treated with 4 to 5 .c. of concentrated hydrofluoric acid ; 
after two or three minutes, a second and similar quantity of this acid 
is added, and the whole well stirred; vigorous action soon sets in, 
and in 5 or 10 minutes all ‘black specks have disappeared, showing 
the decomposition to be so far complete. The capsule is now heated 
on a water-bath ; the contents consist of a clear solution (A) contain- 
ing the metallic acids, iron and manganese, and an insoluble portion (B) 
containing the earths and uranium oxide. ‘These two parts are but 
very slightly intermixed. The contents of the capsule are mixed with 
30 c.c. of water, warmed, filtered on a gutta-percha or silver funnel, 
the filtrate being received in a platinum capsule, and washed with hot 
water containing a few drops of hydrofluoric acid. The solution is 
evaporated over a water-bath, and before it is dry, is treated with 
excess of concentrated sulphuric acid to decompose the fluorides; it 
is heated until nearly all the sulphuric acid is driven off, and when 
cool is washed into a glass flask and boiled with very dilute hydro- 
chloric acid. The whole mass is then filtered and washed with hot 
water. The precipitate, consisting of columbic, tantalic, and small quan- 
tities of tungstic and stannic acids is dried, ignited and weighed ; sub- 
sequently the tungstic and stannic acids are separated in the manner 
recommended by Rose, and the columbic and tantalic acids by Marig- 
nac’s method. The filtrate contains iron and manganese, which are 
estimated in the usual manner. The insoluble portion is washed into 
@ platinum capsule, treated with a sufficient quantity of concentrated 
sulphuric acid to decompose the fluorides, heated carefully until nearly 
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all the sulphuric acid is driven off, and when cool is warmed with 
50 c.c. of water, in which all dissolves to a green solution, except 
perhaps a very minute quantity belonging to portion A. The green 
solution is heated, and after the addition of a little nitric acid, is 
poured into a beaker and made up to about 250 c.c. with water. It 
is now nearly neutralised with ammonia, and the earths precipitated 
with ammonium oxalate or oxalic acid. After six or eight hours, the 
earthy owalates (C) are filtered off and washed. The solution contains 
all the uranium with a trace of iron; both are estimated ; the iron is 
precipitated as sulphide, and the uranium estimated by the ordinary 
method. The earthy ovalates are dried, ignited, and weighed. The 
powder, which is of a pale yellow colour, is dissolved in nitric acid, 
evaporated to a syrup, and before it solidifies is mixed with a con- 
centrated solution of sodium sulphate, and subsequently small crystals 
of the sulphate are added (50 c.c. of the solution and 4 grams of the 
crystals for 1 or 2 grams of mineral), a precipitate (D) soon begins to 
form. After 24 hours it is very abundant and is filtered off and washed 
with concentrated sodium sulphate solution. The filtrate containing 
yttrium and erbium is treated with oxalic acid or ammonium oxalate, 
the precipitated oxalates ignited, redissolved, reprecipitated, ignited, 
and weighed. The oxides are dissolved in dilute sulphuric acid, 
evaporated carefully, and heated until the weight is constant: then 
from the weight of oxide and of sulphate, the relative proportion of 
yttria and erbia is found by Bahn and Bunsen’s formula. The sodium 
sulphate precipitates are separated by fractional precipitation ; they 
are washed with solution of the salt, dissolved in very diluted hydro- 
chloric acid, nearly neutralised with ammonia, precipitated by 
ammonium oxalate, ignited, redissolved, reprecipitated, and weighed. 

No cerium was found in the first precipitate, but instead a dark 
oxide soluble in very dilute nitric acid, which the author called 
mosandrum oxide. In the precipitate D are found the other cerium 
oxides and thoria. After being treated in the usual manner with hydro- 
chloric acid, ammonia, oxalic acid, &c., and ignited, the resulting 
oxides dissolved in dilute nitric acid, thus again showing absence of 
cerium oxide. This fact was now confirmed by treating the nitric 
acid solution with caustic soda and chlorine, no indications of cerium 
were obtained, all the oxides passing into solution with the exception 
of a small quantity of thoria, which forms 0°8 per cent. of the mineral. 
Some experiments were now conducted on a large scale, lead vessels, 
capable of working more than a kilo. of mineral at a time, were em- 
ployed instead of platinum ones. The conduct of the process is the 
same as described above, the earthy fluorides are decomposed with 
sulphuric acid, &c., and after the separation of uranium oxide, &., 
the solution is boiled up with steam, nearly neutralised, and the oxa- 
lates precipitated. The yttria is separated as above described; the 
thoria can be separated quantitatively by treating the solution with 
large quantities of soda and passing chlorine for two or three hours as 
above described, or less completely by dissolving the earths, separated 
by the sodium sulphate, in nitric acid, concentrating the solution on & 
water-bath, diluting abundantly, boiling with a current of steam, and 
adding sufficient ammonia to the boiling solution to precipitate about ¢ 
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of the oxides present. The gelatinous precipitate containing all the 
thoria and a little of the other oxides, is filtered off, washed, and dis- 
solved in dilute sulphuric acid; this sulphate of thoria can be easily 
purified by the usual methods. The filtrate from the thoria contained 
a mere trace of thoria, and no lanthanum, therefore the only oxide of 
the cerium series to be looked for was didymium, which the author 
recognised by the spectroscope. 

Quantitative Estimation of Didymiwm.—Solutions of didymum oxide 
of known strength are placed in tubes of uniform diameter, these are 
compared before the spectroscope with similar tubes containing a 
nitric acid solution of the oxides to be tested, until the bands: pro- 
duced by the tubes correspond in intensity ; the author in this manner 
arrived at the quantity of didymium in solution. . From these results 
it is evident that the samarskite examined by the author contained 
thoria, and other mixed oxides in place of the cerium oxide. 

Columbite and tantalite are more difficult to decompose than 
samarskite. They must be very finely pulverised ; to effect this with 
tantalite, the powder in the mortar is covered with (95 per cent. com- 
mercial) absolute alcohol, and the trituration continued under these 
circumstances. The trituration of 1 gram of columbite requires a quarter 
ofan hour; 1 gram of tantalite 20 minutes. They are then decom- 
posed by heating with hydrofluoric acid of the usual strength used by 
the author, and treated as described above. D. A. L. 


Dialysis of Arable Land. By A. Prrerman (Bied. Centr., 1883, 
361—364).—The employment of strong mineral acids in the analysis 
of soils has led the author to think that substances pass into solution 
and are estimated, which under the ordinary conditions of cultivation 
are not attacked, and are useless to the plant. He has, therefore, 
tried a system of dialysis with distilled water, which he believes 
follows better the processes of nature. The dialyser employed was 
somewhat, but not materially different from the ordinary apparatus. 
It was found that after a dialysate of 10 days, not only the soluble 
salts but a notable proportion of organic matter had passed into the 
distilled water, colouring it yellow, yielding a dark brown residue after 
cautious evaporation, and a carbonaceous residue on ignition. This sub- 
stance is different from the matiére noire of Grandeau, which does not 
pass through parchment-paper. The author refers to old experiments 
of Risler made in 1858, showing that plants derive a portion of their 
carbon from the soil, and not entirely from the atmosphere. 

J. F. 

Titration of Copper by Means of Potassium Cyanide. By 
J. J. and C. Brrincer (Chem. News, 48, 111—113).—The authors 
have studied some of the conditions which affect the accuracy of this 
method for the determination of copper, and publish the results, &c., 
in this paper. 

Effect of Manner of Working.—The result is not so much affected 
by the time occupied in the entire titration as it is by the rate with 
which the last 2 or 3¢.c. are run in. The manner of finishing is, 
therefore, of paramount importance; and in order to obtain con- 
cordant results, a fictitious finishing point must be adopted. 

VOL. XLVI. a 


ABSTRAOTS OF CHEMICAL PAPERS. 


Effect of Variations of Temperature. 


Temperature in 


Cc. 


| 10°. | 20°. | 30°. | 47°. 


c.c. Cyanide required ...... 


sees] 23-5 | 23-3 | 23-05 | 22°85 


Effect of Ammonium Salt. 


Without. 


With 
chloride. 


With 
sulphate. 


c.c, Cyanide required .. 
Do. in presence of soda. . 


24 °2 
25 °6 


25°7 
26 °75 


25 °7 
26°7 


Effect of Quantity of Ammonia. 


c.c. Ammonia added.. 0 2 5 
22°5 | 22°8 


10 | 20 | 30 


21°8 


c.c. Cyanide required. . 33-0 | 23 ‘8 | 23-4 


Effect of Quantity of Ammonium Nitrate. 


Grams AmNQs. 2 
25°0 


c.c. Cyanide required. . 


24°2 | 24°6 


Effect of Alkali Salts. 


With 
sodium sulphate. 


With 


Without. chloride. 


uo | 


0. 


Lati 


24 95 
25 -00 
25°10 


c.c. Cyanide 
required. 


Effect of Soda. 


10 20 


27°25 


LiLa 
- 96°0 | 26° 


f. 


c.c. Sodae, . .-} 
e.c. Cyanide ay co ll Hl ‘8 


soapde gem 


26 °9 28 


CSA 6 O:. SOs | 8 
It is evident that sodium salts are less objectionable .tham; ammo- 
nium salts; and by neutralising ‘wiph seda’ instead -.of :ammonid, 
ammonium salts are avoided. Therefore«if: only a- slight: excess of 
soda be employed, whilst the temperature and mode 6§-fvorking are . 
the same, the present question is greatly simplified, -the onhy ypatter to 
be considered being the effects of the relative quantities pfwreagents > 
‘ 
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these may be summed up thus; when the copper, ammonia, and volume 
of liquid vary, but retain their relative proportions, the quantity of 
cyanide used is proportional to the copper present. If, however, the 
copper and volume are constant, whilst the ammonia increases, more 
eyanide is required. On the other hand, if the ammonia and copper 
are constant, whilst the bulk increases, less cyanide is necessary. 
Hence the authors inferred that by adding water and ammonia in 
proper proportions these errors might be got rid of. They have em- 
ployed successfully 15 c.c. of 0°880 ammonia to each 300 c.c. of liquid, 
in slightly alkaline solution, titrating with the necessary precau- 
tions. D. A. L. 


Colorimetric Estimation of Gold. By A. Carnor (Compt. 
rend., 9'7, 169—170. (See below.) 


New Reactions of Gold. By A. Carnor (Compt. rend, 97, 105 
—108).—A dilute solution of auric chloride is mixed with a small 
quantity of arsenic acid, two or three drops of ferric chloride solution, 
and the same quantity of hydrochloric acid diluted with 100 c.c. of 
water, and a fragment of zincareadded. A purple colour is soon deve- 
loped in the neighbourhood of the zinc, and om agitation the liquid 
acquires a rose or purple tint. The same colour is also immediately 
produced if, instead of zinc, the solution be mixed with a few drops 
of an acid solution of ferrous chloride, or of the solution obtained by 
acting on metallic iron with arsenic and hydrochloric acids. This re- 
action succeeds with less than 0°0001 gram of gold in 100 c.c. of 
water. With phosphoric acid in place of arsenic acid, a violet or 
bluish coloration is obtained. Hydrochloric acid alone gives a less 
intense rose coloration. Hydrogen gas, mixed with small quantities 
of hydrogen sulphide, may be used instead of zinc or ferrous chloride. 

The rose or purple liquid is perfectly transparent, can be filtered 
without being decolorised, and is unaltered at the end of three 
months. It is, therefore, a true solution, and is not a liquid holding 
finely-divided gold in suspension. If the solution is not distinctly 
acid, or if it be mixed with certain salts, especially ammonium salts, 
a flocculent purple precipitate is slowly deposited. If the liquid is 
too acid, the reaction does not tuke place, but finely-divided gold is 
precipitated. The same decomposition occurs if the reducing agent 
is added too rapidly, or if the precipitate, when once formed, is re- 
dissolved in hydrochloric acid. If the reducing agent is added 
gradually, a considerable excess appears to have no action on the 
rose or purple compound. The precipitate has a composition cor- 
responding with the formula Au,0,19Fe,0;,15As0;. It would appear, 
therefore, that the action of the reducing agent is only partial, aurous 
oxide and ferric oxide being formed. The ferric chloride, the presence 
of which is essential, in all probability acts as a restrainer of the 
reducing action. C. H. B. 


Estimation of Arsenic: Pearce’s Process. By O. J. Frost 
(Chem. News, 48, 85—86. Compare Abstr., 1883, 1034—1035).—In 
this process, the finely-powdered substance is fused with six to ten times 

42 
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its weight of the sodium carbonate and potassium nitrate mixture and 
them proceed as described (loc. cit.), the solution, however, instead of 
being evaporated to dryness, is exactly neutralised with ammonia and 
nitrie acid, and filtered, if necessary. Excess of neutral silver nitrate 
solution is now added ; the silver arsenate filtered off and washed with 
cold water, and the filtrate tested to see that precipitation is complete, 
The amount of silver is determined and the arsenic calculated from it, 
This is best effected by dissolving the arsenate on the filter in dilute 
nitric acid {any chloride is thus left behind), and titrating the filtrate 
for silver, with thiocyanate. Good results have been obtained by 
this method, which the author states can be worked in half an hour, 
Molybdie and phosphoric acids interfere with the process; antimony 
does not, on account of the insolubility of sodium mae 
D. 
Volumetric Method for the Estimation of Arsenic. By 
A. H. Low (Chem. News, 48, 85).—A defence of Pearce’s process (see 
last abstract) egainst some criticisms made by McCay. The author con- 
siders that dissolving the precipitated silver arsenate in dilute nitric 
acid and titrating the silver is better than determining the excess of 
silver as McCay does (Abstr., 1883, 1035), for any chlorine present as 
impurity in the reagents would have no effect in the first case, 
beeause any silver chloride present would not be dissolved, but would 
lower the results in the latter method. He also recommends the use 
of a platinum instead of porcelain crucible for the fusion, as it can be 
more easily cooled, and, from experience, he states that it remains 
apparently uninjured, even after many times using. D. A. L. 


Test for Bismuth Subnitrate. (Dingl. polyt. J., 248, 260.)— 
According to Hager, bismuth subnitrate and bismuth subarsenate 
dissolve in eight parts of nitric acid of sp. gr. 1185, forming clear 
solutions; the latter is, however, not completely soluble in a solution 
saturated with bismuth nitrate. Hence, by treating 0°5 gram of the 
subnitrate with 4 grams nitric acid, a clear solution should be obtained 
within half an hour, otherwise arsenate is present. D. B. 


Estimation of Manganese in Iron Ores. (Dingl. polyt. J, 
248, 259.)—Zulkowsky recommends incineration of the manganous 
sulphide precipitate in a platinum capsule, and moistening the residue 
with aqueous sulphurous acid. The solution is evaporated on a water- 
bath, the residue taken up with water and two to three drops of dilute 
nitric acid, and titrated with potassium permanganate. For this 
purpose, the solution is transferred to a flask, diluted with water to 
150 to 200 c.c., and boiled. To the hot solution, potassium perman- 
ganate is added from a burette, and the mixture boiled after each addi- 
tion until the supernatant liquid shows a pale red colour. According 
to the formula 3MnO + Mn,O, = 5Mn0,, | c.c. of a decinormal solution 
of potassium permanganate corresponds with 1°65 mgrm. mange 


Volumetric Method of Estimating Manganese, especially in 
Iron and Steel. By R. Scuérret and E. Donara (Dingl. polyt. J, 
248, 421—424).—To conduct this method, a solution of sodium car- 
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bonate is required, which does not reduce potassium permanganate 
even on boiling; also a solution of potassium permanganate of known 
strength. For this purpose sodium hydrogen carbonate is converted 
into the normal carbonate by strongly heating it. A saturated solu- 
tion of the carbonate is then prepared, which is heated to boiling 
and treated with a solution of potassium permanganate until the 
mixture assumes a faint reddish colour, which remains on continued 
boiling. The fluid is kept in well-stoppered bottles, and although its 
colour soon disappears, it no longer affects potassium permanganate. 
The solution of potassium permanganate is titrated with pure iron 
wire or with ammonium ferrous sulphate. As this reaction is illus- 
trated by the equation 10FeO + Mn,O, = 5Fe,0; + 2Mn0O, and the 
equation which explains the action of potassium permanganate on the 
manganese salt is 3MnO + Mn,0, = 5MnO,, 10 atoms of iron cor- 
respond with 3 atoms of manganese; so that by multiplying the iron 
value by 0°2946, the perman te value is obtained. 

For the analysis of samples rich in manganese, such as pig iron, 
spiegeleisen, and ferromanganese, 2 to 1 grams,—for poorer samples, 
4 to 3 grams,—are dissolved in boiling hydrochloric acid. The mixture 
is allowed to cool, treated with a small amount of potassium chlorate, 
and again boiled until all chlorine has been expelled. The solution, if 
too acid, is evaporated to a small bulk, partly neutralised with sodiam 
carbonate, and made up to 100 c.c. 50 to 60c.c. of the solution of 
sodium carbonate are then transferred to a flask holding 700 to 
800 c.c., diluted with 400 to 500 c.c. distilled water heated to boiling, 
and treated with standard potassium permanganate. The test solution 
is then run in from a burette, the mixture being stirred all the while. 
From the instant the colour becomes fainter, the solution should be 
added with caution, and the mixture allowed to settle from time to 
time. The operation is concluded as soon as the red colour of the 
fluid has disappeared. The amount of permanganate solution used 
should be so regulated that one-half, or at least one-third of the test 
solution is required, otherwise the results will be vitiated too much by 
the limits of error. D. B. 


Suspended Matter in Water. By E. Marcuanp (Compt. rend., 
97, 49—50).—The water under examination is placed in a flask sur- 
rounded by black paper, in which are cut two opposite rectangular 
apertures, and a beam of light is passed through the water. This 
method of examination reveals the existence of a large number of 
suspended particles which are invisible under ordinary conditions, 
bat which the author has found to exist in large numbers in all forms 
of natural water, and even in distilled water which has been exposed 
for some time to the air. Some of these particles are vacuoles con- 
taining water or gas, others have a shape resembling that of discoidal 
diatoms. They have a sp. gr. bigher than that of sea-water (in which 
they are very abundant), and they are not attacked by dilute acids or 
alkalis. Amongst these suspended corpuscles are germs of Huglenea, 
a fact which explains the development of green growths in all places 
exposed to light and moisture, and they also include organisms which 
probably play an important part in the oxidation of the organic 
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matter contained in water. Although some of them have a diameter 
as great as 2 mm., they are so flexible that they pass through the 
closest filters, and when taken into the body they can pass through 
the kidneys, and are found in the urine. C. H. B. 


Test for Glycerol and Woody Fibre (Dingl. polyt. J., 248, 
259.)—According to Reichl, minute quantities of glycerol can be 
detected by boiling the solution to be examined with a small amount 
of pyrogallol and a few drops of sulphuric acid diluted with an equal 
volume of water; this causes the formation of a red colour, which is 
changed to purple on adding stannic chloride. Carbohydrates and 
certain alcohols must be absent, as they produce similar colours. By 
boiling woody fibre in a solution of stannic chloride mixed wih a few 
drops of pyrogallol, a fine purple colour is formed. This reaction can 

used as a means of dyeing wood. D. B. 


Valuation of Sugar-beets by their Density. By A. v. Wacnrex 
(Bied. Centr., 1883, 421—422).—The custom of valuing beet-roots 
by their weight is a rough and ready rule; the beet-juice on analysis 
frequently shows considerable differences. The author recommends 
Krocker’s process, that is, to prepare several mixtures of calcium 
chloride or cane-sugar solutions of different sp. gr., then with a 
sampling tool to take pieces out of the root, placing them in solutions 
of different densities until they float. Considerable differences are 
caused by the manner in which the roots are cleansed for sampling, 


roots which are brushed and wiped showing a greater percentage of 
sugar than those cleaned with warm water. J. F. 


Detection of Silver Cyanide. By C. L. Buoxam (Chem. News, 
48, 49).—The following test is of use in qualitative work. Precipi- 
tated silver cyanide appears amorphous under the microscope; if, 
however, it is treated with ammonia and warmed, it forms needles. 
Silver chloride, treated in similar manner, forms octohedrons. Ina 
mixture of the two, both constituents can be recognised in this way, 
Silver thiocyanate also forms needles under like conditions, the 
absence of thiocyanic acid must therefore be ascertained by the iron 
test. Silver cyanide also crystallises when boiled with a strong solu- 
tion of sodium carbonate, or when moistened with strong nitric acid 
and warmed. Silver cyanide can be separated from silver chloride by 
treating the mixture with hot dilute nitric acid in which the cyanide 
is soluble. If the solution is cooled, and the tube containing it is 
kept still, the cyanide separates in a semi-transparent gelatinous form ; 
if, however, the tube is agitatéd, the precipitate collects suddenly into 
opaque masses (generally) of microscopic needles. D. A. L. 


Reactions with Silver Cyanide, Ferrocyanide, and Ferri- 
cyanide. By C. L. Broxam (Chem. News, 48, 73—74).—When 
white silver » Meron is shaken with ammonia it forms an opa- 
lescent liquid. When heated it becomes brownish-grey in colour, and 
metallic silver is deposited. When treated with nitric acid, the grey 
precipitate yields a solution of silver nitrate and ferric nitrate, leaving 


ANALYTICAL CHEMISTRY. 119 


a residue of ferric oxide, mixed with a little silver ferricyanide. No 
cyanide could -be detected in this precipitate by means of ammonium 
sulphide. With hydrochloric acid, a solution containing both ferrous 
and ferric chlorides is obtained. 

The ammoniacal solution neutralised with nitric acid yielded silver 
and ammonium cyanide. When silver ferrocyanide is treated with a 
cold strong potash solution, a heavy brown precipitate forms. The 
supernatant liquid is colourless, stains paper brown, and on being heated 
deposits silver; it contains a trace of potassium cyanide, but no ferro- 
or ferri-cyanide. The brown precipitate contains metallic silver, and 
silver ferro- and ferri-cyanide. Apparently, then, a part of the silver 
ferrocyanide is converted into ferricyanide with separation of silver; and 
the ferricyanide thus formed forms a compound with the unchanged 
ferrocyanide, which compound is not decomposed by cold potash or warm 
ammonia. Boiling with potash entirely decomposes the ferrocyanide, 
yielding a solution of potassium and silver cyanide, and leaving a residue 
of ferrous and ferric oxidesand silver. By boiling together precipitated 
silver oxide, silver ferrocyanide, and water, the colour changes from 
brown te black, and silver and silver cyanide and ferricyanide are 
produced. When silver ferricyanide is treated with potash in the 
cold it becomes black, yielding silver oxide and potassium ferricyanide; 
on boiling, the black precipitate changes to pink, and ammonia is 
evolved, but on continuing to boil the precipitate again becomes 
black. The pink precipitate contains a compound of silver cyanide 
with silver ferricyanide insoluble in ammonia, along with silver 
cyanide, silver ferrocyanide, and ferric oxide. The pink precipitate 
can be exactly reproduced by boiling silver oxide with potassinm 
ferricyanide, on continuing the ebullition ammonia is evolved and the 
precipitate becomes black. The filtrate from the pink precipitate 
contains potassium cyanide and silver ferrocyanide in large quantities, 
and small quantities of silver cyanide and potassium formate. The 
final black precipitate consists of metallic silver and ferric oxide; the 
filtrate from it contains the same constituents as the pink precipitate 
filtrate, with the exception that there is no potassium formate, but 
instead silver ferricyanide. When ammoniacal solutions of silver 
cyanide and silver ferricyanide are boiled together, a buff precipitate 
is produced, which behaves like the above-mentioned pink precipitate 
(thus synthesising the compound of silver cyanide with silver ferri- 
cyanide). The potassium cyanide then reduces the remaining silver 
ferricyanide to ferrocyanide thus: 2Ag,Fe.,Cy: + 4KCN + 4H,0 = 
3Ag,FeCy, + K,FeCy, +2HCN + 2C0, + 2NH;. Whensilver oxide 
and silver ferrocyanide are boiled together, the pink precipitate, silver 
cyanide, and ferricoxide are produced: AgsFe,Cy1.+3Ag,0=12AgCy + 
Fe,0;. Several equations are given to illustrate the reactions which 
probably take place during these changes. D. A. L. 


Test for Gallic Acid. By S. Youne (Chem. News, 48, 31—32).— 
When aqueous gallic acid is treated with potassium cyanide solution, 
a red coloration is produced, which disappears in a short time if the 
liquid remains undisturbed. If, however, the liquid is shaken ener- 
getically the colour reappears, but again disappears on standing. The 
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colour can be reproduced in this manner from 15 to 20 times, the 
solution finally becoming brownish-yellow. Pure tannic acid, free 
from gallic, is not coloured by potassium cyanide. D. A. L. 


Examination of Fatty Almond Oil. By H. Hacer (Dingl. 
polyt. J., 248, 524).—The author draws attention to the fact that the 
oil obtained from bitter almonds differs from that of sweet almonds 
+ d the elaidin test, as it gives only a small amount of solid elaidin, 

or the examination of the oil, 1 gram is treated in a small porcelain 
dish with 4 drops of concentrated sulphuric acid, and the mixture 
stirred together with a glass rod. A yellow colour rapidly changing 
to yellow-red appears, which is soon converted into a permanent 
brown with green tinge, or green with brown tinge. By mixing 
equal volumes of fuming nitric acid and water with 7 vols. of almond 
oil, and agitating the mixture, the oil from sweet almonds gives a 
white colour, whilst that from bitter almonds yields light to dark- 
yellow shades. D. B. 


Butter Analysis. By A. v. Basretarr (Bied. Centr., 1883, 419). 
—In order to determine the relations of water, fat, casein, and salt, 
the author takes 10 grams from the centre of a butter sample, places 
it in a porcelain dish of 5 or 6 cm. diameter; dried at 10U—120° to 
constant weight, the loss is water; the residue is extracted with 
rectified benzene, the first portion poured on without stirring to allow 
the casein to separate, the last two portions stirred up with a glass 
rod, and again dried; the loss shows fat; residue ignited is casein by 
loss ; the ash is salt. The limiis of a large number of determinations 
are given :— 


Pure butter fat...... 75 to 85 per cent. 
Water .cccccccccee 9 to 15 is 
CamrEe cccccccccccs e's 5 


J. F. 


Tests for Vegetable Alkaloids. By R. Pam (Chem. News, 
48, 65—66).—The author has shown previously that the alkaloids 
are precipitated by solutions of alkaline sulphides or persulphides, 
and moreover that in contact with a solution of sodium thioantimo- 
nate, solutions of the alkaloid salts form characteristically coloured 
precipitates consisting of the alkaloid hydrosulphides mixed with anti- 
mony sulphide. When the solutions of the alkaloid and reagent are 
d:lute, these precipitates appear as colourless turbidities, which become 
yeliow on exposure to the Air; whilst with concentrated solutions 
they are yellow to reddish-brown, and in saturated solutions they 
form resinous masses. The precipitation is more complete in dilute 
solutions, and is accelerated by gently heating, or by the addition of 
strong alcohol. In most cases the yellow precipitates are dissolved 
by excess of the thioantimonate; they are, with few exceptions, 
amorphous, and dilute acids only partially separate the alkaloid from 
them. The chemical composition of the precipitates has not been 
determined. Sodium thioantimonate produces the following changes 
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with the alkaloids referred to. With quinine sulphate in dilute 
neutral solutions, a white turbidity; in stronger solutions, yellow 
flocks, which on shaking form resinous lumps, and become darker. 
When hot solutions of the quinine salt and reagent are mixed, resin- 
ous masses form at once, which when dry fall to a fine yellow powder 
like lead iodide. With cinchonine mre fire in dilute solutions, dark 
yellow (leather colour) flocks form at once; they do not coagulate 
either on standing or heating. With quinidine sulphate, the effect is 
almost exactly the same as with the quinine salt, with the exception that 
the whole of the precipitate does not become resinous, and when dry is 
of a darker yellow colour (an intense dark chrome-yellow): the pre- 
cipitation is also more complete. With morphine hydrochloride in 
dilute solutions, yellow flocks are at once deposited, which are darker 
in strong solutions, and when dry resemble powdered gamboge in 
colour. With codeine hydrochloride, a flocculent precipitate is pro- 
duced, which when dry resembles the quinidine precipitate in tone, 
being a paler yellow than the morphine precipitate. With narcotine, 
in concentrated hot solutions, the precipitate coagulates in resinous 
masses, Which when dry have the colour of dry precipitated ferric 
hydroxide. With strychnine nitrate, the reaction is more sensitive 
than with all the other vegetable alkaloids, the strychnine being 
entirely precipitated, and moreover the precipitate is not soluble in 
excess of the reagent. In dilute solutions of strychnine nitrate, 
colourless flocks separate which become yellowish in air; in concen. 
trated solutions, yellow flocks form which do not coagulate on stand- 
ing, and when dry are of a fine intense deep golden-yellow colour. 
With brucine nitrate, when the reagent is added in successive portions 
to a moderately concentrated solution of this alkaloid salt, three dis- 
tinct precipitates are obtained: 1. Reddish-yellow, which collects in 
resinous masses. 2. Light golden-yellow flocks. 3. Colourless flocks, 
which form a crust on the surface of the liquid. When the mixed 
precipitates are boiled with water, the greater part dissolves, leaving 
an amorphous deep orange residue. The solution deposits yellow 
crystals of the double sulphide. 

With atropine sulphate in strong solutions, a yellow deposit is 
formed, which coagulates on shaking or heating, but when dry is not 
so dark as the dry morphine precipitate. 

With bebeerine hydrochloride, a dark-coloured precipitate is formed 
which coagulates in strong, and especially in hot, solutions, and when 
dry is greyish-brown. The alkaloids also form double sulphides with 
other metallic sulphides. 

Lead chloride can be used as a reagent for vegetable alkaloids; it 
should be dissolved in a solution of sodium chloride, which dissolves 
more of the lead salt than cold water does. The precipitates are 
generally crystalline, and consist of a mixture of lead chloride and 
an alkaloid salt. Quinine and brucine form crystalline powders ; 
cinchonine, morphine, and codeine small fine needles ; the strychnine 

recipitate when dry forms a crystalline asbestos-like felted mass. 
he lead chloride is not so delicate a test as the thioantimonate. 
A strong solution of sodium chloride completely precipitates bebeerine 
from its solutions. D. A. L. 
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Estimation of Urea. By L. Hucouneng (Compt. rend., 9'7, 48~ 
49).—Urine is filtered through animal charcoal, diluted with water, 
and heated in sealed tubes at a temperature above 140°, the ammo. 
nium carbonate which is formed being estimated by means of standard 
acid with “ methyl orange ” as indicator. This method is applicable 
to albuminous urine, if the albumin is previously removed by coagula- 
tion, but it is not applicable to urine containing glucose or a notable 
quantity of magnesium. C. H. B. 


Estimation of Gluten in Flour. By L. Rezp (Chem. News, 48, 
63).—The proposed method of estimation is based on the fact that a 
yellow nitro-body is produced by the action of nitric acid on albumi- 
noids. 

Half a gram of flour is put in a test tube, which is graduated from 
the bottom to about half way up into 4 parts of equal capacity, water 
is added up to the 4th mark, and the tube violently shaken. The 
contents are now temporarily transferred to a dry tube, the graduated 
tube is washed, and a quarter of the liquid poured back up to Ist 
mark, and colourless nitric acid is added up to 3rd mark. After five 
minutes’ standing, with occasional shaking, the liquid is filtered 
through a dry filter into a dry receptacle; a standard flour is treated 
in the same way, and the clear yellow solutions are examined colori- 
metrically, the qualities of the flours being inversely as the heights of 
equal colour. D. A. L. 


Technical Chemistry. 


Heat of Combustion of Coal. By Scueurer-Kestner (Compt. 
rend., 9'7, 268—271).—A criticism of Bunte and Stohmann’s experi- 
ments (Munich, 1879, 1880, 1882). C. H. B. 


Influence of Artificial Lighting on the Atmosphere of 
Dwellings. By F. Fiscuer (Dingl. polyt. J., 248, 375—379).—The 
anthor shows that the preference given to solar oil or rock oil as 
illuminating agents is not only based on grounds of economy, but 
depends on the fact that these oils contaminate the air of rooms less 
largely than coal-gas. Gas is, however, a more convenient and 
effective illuminant. The use of regenerative gas-burners, or of the 
electric light especially in the form of incandescent lamps worked 
from accumulators, is strongly recommended, as little or no heat is 
given off, whilst the atmosphere is not contaminated with injurious 
substances. D. B. 


Chemical Composition of the Water of the Danube above 
Vienna in the year 1878. By J. F. Wotrsaver (Monatsh. Chem., 
4, 417—435).—This paper gives the results of a series of analyses of 
Danube water made in the year 1878, chiefly with the view of ascer- 


eorea? = i 


TECHNICAL CHEMISTRY. 123 


taining the value of the water for irrigating.a tract of land known as 
the Marchfeld, situated between the rivers Bianbe and March. For 
this purpose 23 samples of water were taken at Grafenstein, about 
20 kilometers above Vienna, at intervals of 16 days from January 
20, 1878, to January 16, 1879, the height of the river being observed 
at each taking. The quantities of solid constituents of the water in 
the forms of dissolved and of suspended matter (mud) were then deter- 
mined in each sample, and the several samples were submitted to 
chemical analysis. The results are given in the following table, 


TabLe I.—Average Chemical Composition and Hardness of Danube 
Water in Four Periods of the Year 1878. 


In the periods : 


I. II. III. IV. 


including the samples from 


10,000 parts by weight of turbid | Jan 1 May 7 | Sept. 10| Nov. 9 
water contain : 


to 


May 2 | Aug. 26} Oct. 23 | Jan. 16 


Parts by weight. 


Suspended matter (mud) 
Total amount ..........064- eoee| 1°219 | 1°654 | 0°765 | 0°148 
Including: organic matter and 

chemically combined water (loss 


WF PE va cccscctccscesces 0:079 0 °072 0:021 0-003 
Carbonates, &. ..........++++++| 0°510 | 0°766 | 0°355 | 0-072 
Sand and clay........seseeeeees 0°630 | 0°816 | 0°389 | 0:073 
Dissolved non-volatile substances : Annual 
total directly determined ......| 1°727 | 1°461 | 1°781 | 1°952 | average 
Organic matter ............-.--| 0°070 | 0°042 | 0°052 | 0°059 | 0°056 
Suc ial Aarenda S «+ ibe ay ack edo 0-039 0-048 0 °052 0-048 


Ferrous oxide ........+++see000- 0°004 | 0°005 | 0-002 | 0°002 | 0°C03 


Lime....... eeccccce “608 | 0°543 | 0°643 | 0°710 | 0°616 
a ° 176 | 0°128 | 0°175 | 0°199 | 0°166 
ms 


0 
0 

sec eececeeeeececeeecese| 0°049 | 0-028 | 0-036 | 0-040 | 0-038 
Potash .......2.+eeeeeeeeeeeeee| 0-017 | 0°016 | 0-024 | 0-020. | 0-019 
Chlorine ............eeeeeeee++| 0°034 | 0-016 | 0-018 | 0-024 | 0-024 
Sulphuric anhydride ..........+.| 07118 | 0-106 | 0-123 | 0-154 | 0-123 
Nitric anhydride................| 0°020 | 0°013 | 0-013 | 0-024 | 0-018 
Carbonic anhydride (combined) ..| 0°621 | 0°624 | 0-652 | 0-706 | 0-615 


, Total........| 1°771 | 1°460 | 1°786 | 1°990 | 1°726 
Deducting oxygen equivalent to 

chlorine ...... 0°008 | 0°004 | 0°004 | 0°005 | 0°005 

of dissolved fixed substances.,..| 1°763 | 1°456 | 1°782 | 1°985 | 1°721 


there remains for calculated eum 
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TaBLE I (continued). 


or combining the Acids and Bases :— 


In the periods : 


II. | um. | Iv. 


including the samples from 


10,000 parts by weight of turbid | Jan. 1 | May 7 | Sept. 10| Nov. 9 
water contain : 


to 


May 2 | Aug. 26 | Oct. 23 | Jan. 16 


Parts by weight. 


a 
o 


Calcium carbonate ..........+...| O° 0-864 
Magnesium carbonate ..........| 0° 0-269 
Ferrous carbonate .......0ee+0. 0-008 
Calcium sulphate .. : 0°143 
Potassium sulphate ............| 0° 0 ‘030 
Sodium sulphate ; 0°015 
Sodium nitrate ‘ 0 020 
Sodium chloride . 0 -026 
BOR scicccccccecosceecs sees ce} O* 0-039 


cooss 
44 


ooococooco 
_ 
R 


S 


n| ocococooon 
$| geesceuses 
won“ O CO @ 


elo 
3/6 
bo 
be 


1°456 


et ee ee 


which shows the average composition of the Danube’ water in four 
seasons of the year 1878, together with the average for the whole 
year; also the degrees of hardness according to Fehling’s scale, in 
which 1° of hardness indicates the presence of 1 part by weight of 
calcium oxide in 100,000 parts of water. 

The numbers in Table I show that the minima of dissolved sub- 
stances and of hardness occur in the spring and early summer months, 
when the river is swollen by rainfalls and by the melting of the 
Alpine snows. The variations in the proportion of mad at different 
seasons are much greater than those of dissolved matters, the mini- 
mum 0°96 per cent. being observed on the 11th of December, and the 
maximum 3°383 on the 6th of July. The water is clearest from the 
beginning of October to the middle of January, from which time till 
the beginning of autumn incessant fluctuations take place in the height 


Tp ee OD ed ote st be 


TECHNICAL GHEMISTRY. 125 


of the river, and in the quantity of mud which it carries along. The 
general result of all these observations is that as the river rises, it 
becomes more muddy and softer, and as it sinks, it becomes clearer 
and harder. 


Taste 1I1.—Average Quantity and Composition of the Mud. 


In form of : 


Organic 7 
matter 


10,000 parts of 
turbid water contain 
suspended as mud : 


and chem. 


(loss by 


icomb. water|&c., soluble 


Carbonates, Argil 
soluble ee sub- 


silicates, 


in nitric 


ance, dis- 
integrable 
by strong 
sulphuric 


ignition). 


0°0481 
0°1119 
0°1542 
0 0633 
0°0129 
0°0175 
0°1720 
0 0017 
0°4061 


Ferric oxide.......+:- 
Alumina 

EE Sa Pee 
Magnesia .....eees00- 
DE 0 neanneee dene 
Carbonic anhydride .. 
Phosphoric _,, ee 


The preceding data afford the means of estimating the quantities of 
mud and of plant-constituents which the water of the Danube is 
capable of yielding for irrigation. According to the proposed scheme 
for irrigating the Marchfeld, 1-2 litre of water per second would be 
made to flow over each hectare of surface, during the normal irrigation 
period, from April to September inclusive. 

This amounts to 18,000 kilos. per hectare, or,in other words, the 
depth of the layer of water added daily to the soil would amount to 
10mm. With this quantity of water there would be added to the 
soil— 

Floating particles (mud) 
Dissolved matter (total) 
Potash, dissoived............ 31 kilos. 
in the form of zeolitic silicates 
and clay ..........31 kilos. 
Phosphoric acid . 
Sodium nitrate 


For the better appreciation of these numbers, it may be added that 


” 


126 ABSTRACTS OF OHEMICAL PAPERS. 


the quantity of potash thus added to the soil might be estimated to 
increase the production of hay by 4000 kilos. per hectare. The phos. 
phoric acid in the water may be roughly estimated as equivalent to 
the production of 970 kilos. per hectare. H. W. 


Organisms in the Air around Carlsberg. By E. C. Hansey 
(Bied. Centr., 1883, 279—283).—By employing sterilised hopped beer. 
wort the author has examined the air in various localities at Carls. 
berg, including the fermenting cellars of a brewery. He gives a 
long list of the various organisms found, and states that all the 
organisms found in different parts of the brewery were also found ina 
garden, excepting Sacch. glutinis and sarcina, Ba. spirilla and 
spirochetis were never found. Grains should not remain in a brewery, 
as bacteria proceed from them, which may set up acid fermentation. 
Alcohol ferments proceed from ripe fruits and the soil, and of these 
ferments mildew is the most abundant and saccharomyces the least 
frequent. E. W. P. 


Coking of Coal with Conversion of its Nitrogen into 
Ammonia. By Scueurer-Kestyer (Comp. rend., 9'7, 179—182).— 
The loss of heat-producing power resulting from the preliminary 
coking of coal is only compensated by the value of the condensed 


ammonia compounds when the price of the original coal is extremely 
low. C. H. B. 


Manufacture of Sulphuric Acid free from Arsenic and 
Selenium. By H. Bornrricer (Dingl. polyt. J., 248, 380).—With 
the view to facilitate the drying and roasting operations, the author 
recommends to filter-press the iron sulphide formed in the manufac- 
ture of sulphuric acid from the soda residues of the Leblanc process 
by the aid of spent pyrites (ibid., 243, 151) instead of draining it on 
filters. It is also suggested to utilise the resulting liquors for the 
preparation of sodium thiosulphate, as they are free from metallic 
sulphides. D. B. 


Manufacture of Sulphuric Acid. By H. Pemserton (Dingl. 
polyt. J., 248, 424),—The author has experimented on the manufac- 
ture of sulphuric acid from sulphur, with the view of determining the 
relation between the consumption of nitre and the chamber-space. 
His results are of interest, as they include a system which works with 
Gay-Lussac towers. From the amount of denitrated Gay-Lussac 
acid, the quantity of nitre which passed through the chambers for 
100 parts of sulphur is calculated. The percentage of nitre consump- 
tion found is 15°6, which includes 3°5 per cent. of nitre lost. 

Harter, in his dynamic theory of the manufacture of sulphuric 
acid, found that the product of chamber-space into nitre cousumption 
is approximately a constant number when the chamber-space corre- 
sponds to 1 per cent. of loss of nitre for works not using Gay-Lussac 
towers. The chamber-space is inversely proportional to the nitrogen 
compounds present, provided, however, that the loss of sulphur is the 
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same, and the same strength of acid is made. For works making 
weak acid the necessary chamber-space is much smaller. 

The following results by Hurter are yearly averages of five English 
works using pyrites. The author’s numbers refer to works where 
sulphur is exclusively used. The two are not, however, comparative, 
as in the author’s case the loss of sulphur and the concentration of 
the acid is not shown :— 


Hurter’s Results (only Pyrites). 


Chamber space for  Nitre used Product of nitre, Acid produced Sp. gr. 
1 pound of sulphur. for 100 consumption into from 
id 


0 

cubic feet. sulphur. chamber space. 100sulphur. acid. 

. 32°3 10°0 323 1°55 
. 29°8 112 334 1°65 
woe 245 12°0 294 1°65 
wee 223 13°7 305 1°65 
. 228 9°5 217 1°50 


Pemberton’s Results (Sulphur). 


ooe 268 10°0 268 
.-. 298 9°0 268 
-+- 35°7 80 285 

. 19°2 15°6 300 


In the case of A and E the acid is much weaker; the produce from 
A is larger, and the chamber-space in the case of E much smaller. 
No. 4 was worked with Gay-Lussac towers, the loss of nitre being 
35 per cent. D. B. 


Formation of Sodium Sulphate in Bricks. By G. Curisre. 
(Arch. Pharm. [3], 21, 39—41).—The author found that a mass of 
efforesced salt, which appeared upon some bricks iu cold weather, 
consisted of sodium sulphate with a trace of sodium carbonate. The 
principal chemical constituents of the materials used in the manufac- 
ture of the bricks were aluminium silicate, iron pyrites, and sodium 
silicate. The author supposes that the formation of sodium sulphate 
may be due to one or all of the following reactions :—(1.) The iron 
pyrites, under the influence of heat in presence of water, absorbed 
oxygen, forming iron sulphate and sulphuric acid; the latter acting 
on sodium silicate would form sodium sulphate; the sulphuric acid 
formed in the above manner would also act on aluminium silicate, 
giving rise to sodium alum, which, when heated, would yield alumina 
and sodium sulphate. (3.) The existence of calcium sulphate or other 
sulphate in the original materials, which, during manufacture, would 
act on a sodium salt yielding sodium sulphate by double decomposi- 
tion. W. R. D. 


New Process for Producing a Bronze-coloured Surface on 
Iron. By L. Mayer (Dingl. polyt. J., 248, 249).—The cleaned 
objects are exposed to the vapours of a heated mixture of concentrated 
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hydrochloric and nitric acid (1 : 1) for a few minutes, and heated tog 
temperature of 300—350°, the heating being continued until the 
bronze colour appears. The objects are then cooled, rubbed with 
vaseline, and heated, until the latter begins to decompose. This 
operation is then repeated. A bronzy oxide coating is obtained by 
using acetic acid in conjunction with the above-mentioned acids. B 
varying the proportions of the different acids, it is possible to obtain 
light or dark brown shades. The author has coated iron T-bars in 
this manner and exposed them for about a year to the atmosphere 
of his laboratory without the slightest change or sign of corrosion. 

D. B. 


Production of a Gold-coloured or Green Surface on Brass, 
By C. Puscner (Dingl. polyt. J., 248, 304).—40 grams of caustic 
soda, 40 of milk-sugar, and 1 litre of water, are boiled together ‘for 
15 minutes. 40 grams of a cold saturated solution of sulphate of 
copper are then added gradually, the mixture being stirred con. 
tinually. The solution is then cooled to 75°. A short immersion of 
the articles to be coated results in the formation of a gold colour. A 
longer digestion yields a bluish-green tint, whilst after a very long 
immersion iridescent colours are obtained. D. B. 


Adulteration of Cement. (Dingl. polyt. J., 248, 245—249)— 
At the sixth general meeting of the Society of German Cement Mana- 
facturers, held in Berlin, a long discussion on the adulteration of 
Portland cement took place, and the following propositions were 
unanimously agreed to :— 

(1.) Portland cement is a product formed by intimately mixing 
lime and alumina, burning the mixture to the point at which the 
mass begins to slag, and disintegrating it to the fineness of flour. 

(2.) Every product which is formed in a different manner or 
receives foreign additions during or after burning, is not to be 
regarded as Portland cement. Additions of 2 per cent. of gypsum 
are, however, admissible. 

(3.) The sale of cement containing foreign substances as Portland 
cement is an imposition on the consumers. 

(4.) Good Portland cement is not improved by mixing foreign sub- 
stances like calcium silicate (ground blast-furnace slag) trass, ground 
clay, slate, limestone, &c., with it. But supposing it could be shown 
that such additions were of advantage, they should not be allowed, as 
the consumer cannot control the quantity or quality sufficiently to 
enable him to guard himself against fraud. 

(5.) Every addition is therefore to be regarded as the commence- 
ment of the preparation of mortar, and concerns, not the manufacturer, 
but the consumer. 

(6.) As the test which is used at the present time is unavailable 
when Portland cement is adulterated with foreign substances, and the 
character of cement is altered when such additions are made, it is 
useless to apply the same in comparing mixed with unmixed cement. 

D. B. 
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Metallurgy of Nickel. By W. P. Biaxe (Chem. News, 48, 87— 
89).—In an interesting address, the author remarks that for many years 
after its discovery nickel was produced only as a bye-product in the 
working of cobalt ores, and even when it came into use, it appeared 
only as an alloy, and until 1876, when Wharton in America investi- 
gated the subject and produced considerable quantities of the metal, 
pure nickel was as rare as thallium is at the present time. Subse- 
quently Fleitman improved and cheapened the refining operations, 
and reduced the liability to the presence of blow-holes in nickel cast- 
ings, by adding a very small quantity of magnesium to the molten 
metal in the pot. By this means the carbonic anhydride is destroyed, 
magnesia and graphite being formed. Since then large quantities of 
the pure metal have been produced, and many uses found for it. 
Nickel welds well with iron, and the two metals when rolled together 
at the proper temperature, become so firmly united that they may 
be rolled down together to any thinness. There are all thicknesses 
of nickel upon iron. 

In sciap or waste, the nickel is recovered by dissolving away the 
iron with sulphuric acid. Formerly nickel plates, &c., were beaten 
directly under the hammer: hence there was a great loss by scaling, 
as with iron, but now this is avoided by covering the nickel with a 
thin sheet of iron, which is afterwards dissolved off. This nickelled 
iron is extremely useful; the coating is much more firmly attached, 
and hence more durable than the electrically deposited nickel, whilst 
for domestic purposes, for covers, saucepans, &c., it surpasses tinned iron 


or copper, for the nickel is not only lighter, harder, and stronger, but 
is also less liable to tarnish and corrode, so that it can always be kept 
polished. It moreover will wear longer, and cannot be melted off by 
overheating. D. A. L. 


Novelties in the Iron Industry. (Dingl. polyt. J., 248, 498— 
509.)—In a paper read at the August meeting of Mechanical Engi- 
neers, Cochrane referred to the working of blast furnaces, and espe- 
cially to the effect which the position of the tuyeres has on the 
working of the furnace. The position of the tuyeres if badly chosen 
may often annul the saving effected by working with large furnaces 
and a specially hot blast. By drawing back the tuyeres a great ad- 
vantage is gained ; thus by increasing the distance of the tuyeres from 
1°83 meters to 2°13 the make of iron was raised from an average of 
483 tons to 599 tons, the consumption of coke being practically the 
same in both cases (603 tons). 

According to Delafond, the dephosphorisation of pig-iron in basic 
lined open hearths has the following advantages over the converter. 
The preparation and maintenance of the basic lining is not attended 
with the same difficulties. The addition of lime and the removal of 
slag can be effected at any period of the operation. 

Gautier states that the pressing of fluid steel during the process of 
cooling is conducted at the Whitworth Steel Works by pouring the 
fluid metal into moulds composed of a series of superposed steel rings 
lined with a refractory material. The moulds are placed on wheels, 
and when full are ran under the hydraulic presses, A refractory 
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stone prevents the ram of the press from being welded together with 
the steel. The pressure used is equal to 600 atmospheres. Steel 
prepared by compression is said to gain considerably in hardness. 

The longer the surface of a casting is allowed to remain in the fluid 
state, the more uniformly will it contract on cooling, and the smaller 
will be the number of hollow spaces which are formed. Krupp has 
utilised this circumstance in practice by surrounding the upper sides 
of the castings with fluid slag or sand. 

Gmelin recommends the use of a jacketted cylinder cooled by water 
for the walls of cupolas. 

Dufrené has patented a new arrangement in cupolas heated by gas, 
the generator being in direct communication with the furnace. In 
the lower part of the collecting space immediately above the opening 
through which the fire gases enter, an intermediate hearth is arranged, 
consisting of a series of barrelled ribs, so as to allow the flame to pass 
into the charge which is placed on the hearth. 

Besson has modified the construction of cupolas by connecting the 
chamber of the furnace with a separate iron hearth and a special 
combustion space, which is said to accelerate the fusion. 

Reusch works up scrap iron by heating it to redness in a furnace 
with a reducing flame, whereupon it is pressed into moulds and rolled 
out to bars, plates, &c. D. B. 


Red Wine Manufacture in Germany. By Nesster (Bied. 
Centr., 1883, 422—423.)—The growth of a taste for red wines in 
Germany, and the planting of new vineyards to supply it in the vine 
districts, has induced the author to publish the recommendations con- 
tained in the present paper. They relate to situation of the vineyard, 
and the descriptions of grapes which should be grown; he discusses 
the kind of vats which should be used, and recommends a large cham- 
ber or other place which can be kept at a uniform temperature of 16 
—20°, in which the process of fermentation should be carried on in- 
dependent of outside temperature: he cautions the wine maker 
against the use of unripe or spoiled grapes. J. F. 

Extractive Matter in Tyrolese Wine, 1883 Vintage. By A. 
Hewnecke (Bied. Centr., 1883, 426).—It is the custom to examine the 
yearly averages of wines grown in the district; as those of 1882 were 
of inferior quality to those of many previous years, it was expected that 
the extractive matter would have been very low. The reverse was 
the case, however, and the author endeavours to explain this by sup- 
posing that in plentiful years the poor and spoiled bunches are left, 
the superior chosen for winemaking. During the year in question, 
there were few choice bunches, and the decayed or unripe grapes 
yielded a large extract. The wine of the year was thick and muci- 
laginous, cleared badly, and developed bacteria in quantity. He 
attributes it to the low proportion of alcohol in the wine. Be 


Preservation of Wines. By E. Houparr (Compt. rend., 9'7, 55). 
The second fermentation of light wines rich in sugar, such as the 
* vins de coupage,” when kept in casks for daily consumption, may 
be prevented by carefully heating the wine to 55—60° in a specially 
constructed apparatus, and storing it in casks previously well washed 
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with boiling water. The air which enters the cask when the wine is 
drawn off, is filtered through cotton-wool. This treatment does not 
appreciably affect the composition, colour, flavour, nor any other pro- 
perty of the wine. C. H, 


Wine and its Examination. (Dingl. polyt. J., 248, 998-896.) 
According to Maumené, cenocyanin, the colouring matter of wine, is 
colourless at the commencement of the ripening of grapes, and is 
rendered blue by oxidation ; iron takes no part in this change. 

For the preparation of wine from roots, Brin recommends the fol- 
lowing method. Beetroots are boiled, triturated and pressed; the 
juice is brought into fermenting vats provided with steam pipes and 
fermented with yeast, malt, or apple-juice. The requisite quantity of 
tannic acid is then added, the mixture allowed to settle, filtered, and 
the product treated like ordinary grape-wine. This product is said 
to form a suitable adulterant for red wines. Turnips yield a white 
coloured wine when treated in a similar manner; it is, however, 
advisable to add a small quantity of nitric acid to the mass at the 
beginning of the fermentation. 

Lorraine Wines.—Weigelt has prepared a number of wines from 
grapes of the year 1881, and examined the same with the following 


results :— 
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Fresenius and Borgmann (Zeitschr. Anal. Chem., 1883, 46) give a 
description of their investigation on pure grape wines. 

Borgmann confirms the assumption that wine which contains less 
than 7 pts. glycerol for 100 pts. alcohol, has been treated with alcohol. 

D. B. 

Preparation of Spirit and Pressed Yeast. (Dingl. polyt. J., 
248, 464—469.)—At the annual meeting of the Society of German 
Spirit Manufacturers, the more recent experience gained in the manu- 
facture of spirit and pressed yeast was discussed. 

Delbriick treated of the improvements which have been effected in 
the manufacture of spirit by the introduction of new mashing appa- 
ratus. Referring to the preliminary mashing vats used for mixing 
the malt and the stuff coming from the steamers, both of which are 
introduced at different temperatures, it is stated that the main object 
is to obtain perfect agitation, so that no differences of temperature 
can be noticed at any period of the mashing. With regard to the 
mode of cooling, a very advantageous arrangement is the use of an 
exhauster, although cooling by means of water is more trustworthy. 

According to Marker, Goutart’s mashing apparatus is the most 
perfect in mechanical construction and working power ; a very con- 
centrated mash is obtained by its use. 

Francke discussed in detail the conditions necessary to produce the 
highest yield of yeast. D. B. 


Bread Making. By V. Marcano (Compt. rend., 96, 1733—1734). 
—In experiments on bread-making made in Venezuela, the author 
found that the fermenting paste is free from saccharomyces, but con- 
tains a large number of moving sphero-bacteria. During fermenta- 
tion, the gluten and a small portion of the albuminoids are partially 
dissolved and converted into peptones not precipitable by tannin. 
These results agree with those of Chicandard (Abstr., 1883, 1179), but 
the author found that contrary to the statement of this chemist, the 
paste at the commencement of fermentation contained a considerable 
proportion of erythro-dextrins and a relatively small quantity of 
soluble starch, whilst at a later stage it also contained a notable pro- 
portion of achroo-dextrins. In Venezuela, the bread is made from a 
mixture of flour and starch which is comparatively poor in gluten. 
The bacterium does not attack the starch until after it has destroyed 
the albuminoids, hence the necessity for using a very active ferment 
developed by means of maize, potatoes, &c. Similar fermentation 
takes place whenever any grain, fruit, root, &., is exposed to the air 
in the tropics. If European yeast is placed in moistened starch, the 
yeast gradually disappears, and is replaced by bacteria. Attempts to 
repeat these experiments in Paris have yielded negative results, the 
starch always remaining unattacked. It would appear, therefore, that 
in all experiments on fermentation, it is necessary to take into account 
the local conditions, which may exert great influence on the nature 
and progress of the change. C. H. B. 


Fermentation of Bread. By L.: Bourroux (Compt. rend., 97, 
116—119).—Leaven from rye-bread made at a farm at a considerable 
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distance from a brewery was found to contain bacteria and four other 
distinct organisms, viz., Mycoderma vini, two distinct species of yeast 
different from that of beer and wine, and an organism which appears 
to be Saccharomyces minor, but which has no power as a ferment. 
The bacteria were very abundant, but the other organisms could only 
be recognised by careful cultivation, and it would appear therefore 
that the bacteria are the principal agents of fermentation, the other 
organisms playing a secondary and comparatively ere a = 
Percentage of Sugar in Beet. By K. Srammer and P. Decrner 
(Bied. Centr., 1883, 274—278).—Stammer has introduced a pulper 
which enables a higher percentage of sugar to be obtained in the 
manufacture of beet-sugar, and he shows the gain obtained by suc- 
cessive pressings of the pulp. Beets which have gone to seed and 
others which have withered, are by no means wanting in sugar. After 
the mash has been extracted with 50 per cent. alcohol, it still yields 
sugar to 75 per cent. alcohol. Degener describes his method for esti- 
mating the value of roots, which method yields higher results than 
that of Scheibler, as modified by Seckel. E. W. P. 


Strontia Process. By C. Scueirier (Dingl. polyt. J., 248, 
426—428).—The author mixes a 20 to 25 per cent. solution of pure 
cane-sugar heated to 70° to 75° with strontium hydroxide in the 
proportion of 1 mol. sugar to 1 mol. SrH,0,,8H,0, stirring the liquor 
continually. On cooling, a supersaturated solution of strontium 


monosaccharate is obtained, from which, after some time, either 
unaltered strontium hydroxide crystallises out or monosaccharate 
separates according as the saturated solution has been treated with 
a few crystals of strontium hydroxide, or a small amount of mono- 
saccharate. The saccharate, C,.H»O,SrO,5H,O, is formed in the 
cold by introducing the requisite quantity of finely-divided stron- 
tium hydroxide into a cold sugar solution, with constant agitation. 
The author utilises this reaction for the recovery of sugar from 
molasses. He dissolves 0°5 k. of strontium hydroxide in 1°5 k. of 
boiling water, and mixes it with 1 k. molasses. The clear solution 
is allowed to cool and stirred frequently, small quantities of mono- 
saccharate being added at the same time. After 12 to 24 hours, the 
strontium saccharate has crystallised out; it is freed from the mother- 
liquor by filter presses, and washed with water or a cold saturated 
solution of strontium hydroxide. In order to recover the sugar which 
remains in the liquors, an excess of strontium hydroxide is added, and 
the mixture boiled for some time: thus nearly all the sugar is preci- 
pitated as strontium disaccharate ; the strontium hydroxide remaining 
in solution is precipitated with carbonic anhydride. The disaccharate 
which is saturated with mother-liquor is converted into monosaccharate 
by dissolving it in molasses and adding a hot saturated solution of 
strontium hydroxide (1 mol. total sugar requires 1°25 mols. strontium 
hydroxide). The strontium monosaccharate is separated in the 
manner just described. From the latter, the sugar is recovered by 
the ordinary methods, or the strontium hydroxide may be first partly 
separated as such and again used for a further operation. For this 
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purpose the saccharate is dissolved in hot, but not boiling water, and 
the solution allowed to cool without agitating it, when strontium 
hydroxide crystallises out. 

The author has determined the solubility of strontium mono. 
saccharate in water at different temperatures. The following table 
gives the solubilities to 60°, the temperature at which the decom. 
position of the saccharate commences :— 


One litre contains— 
—- - i Weenies Canes: 


the mono- , 
a Crystalline sponds with 
Monosaccha Strontium | strontium hy- saccharate 


rate, A : : solution 
C\,H,0,,8r0. oxide, Sr0. H,8:0, 81,0. at +17°5°. 


| Temperature. 


Shh rerery 
Ge =SStReess 
or 
a 


DDD WNIT DO OO 
ESENSSESRSE 


303 @ 
tony 


grms. 
28 °4 
30°2 
32°0 
33 °9 
35 °7 
37°5 
39°5 
41 °6 
43°8 
46°2 
48 °6 
512 
53°9 
56°7 
59°7 
62°7 
65 8 
69 °3 
73°2 
77°5 
82 °3 
87°8 
93 8 
00°7 
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Preparation of Potato Starch. (Dingl. polyt. J.. 248, 381.)— 
Nitykowski has made a series of comparative tests on the cultivation 
of potatoes. He found that the recent heavy rains have reduced the 
total yield of potatoes by about 25 per cent. of the average of the 
last ten years. Thirty-seven varieties were examined, the yield 
ranging from 9697 kilos. per 5000 square meters (containing 19°16 
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per cent. starch, equal to 1858 kilos.) to 4167 kilos. (containing 16°38 

r cent. starch, equal to 683 kilos. starch per 5000 square meters). 
The so-called “alcohol potatoes” proved to be the most mealy and 
richly flavoured. The yield was 7500 kilos. per 5000 square meters 
(containing 19°26 per cent. starch, equal to 1445 kilos.). 

Marker states that potatoes rich in starch should be used for seed. 
Samples of a Saxon variety of potatoes were analysed, and a great 
difference was found in the amount of starch present. In expe- 
rimenting on the effects of different manures on the potato, it was 
shown that the produce was increased with potassium salts, especially 
the chlorides, whilst the amount of starch was diminished. Marker 
strongly condemns the manufacture of starch without the utilisation 
of the refuse water for the irrigation of meadows and arable land, as 
this water contains valuable fertilisers. 

According to Saare, the great loss in the manufacture of starch is 
due to the want of efficient disintegrating machines, D. B. 


Experiments with Nielsen and Petersen’s Centrifugal Sepa- 
rator. By W. Fieiscumann (Bied. Centr., 1883, 411—415).—A descrip- 
tion of the machine and some results of working with it; the yield of 
cream is good ; and rate of revolution being but 1600 revolutions per 
minute against 4232 revolutions in the Laval separator, there is con- 
siderably less danger of accident. In eight experiments, where the 
temperature of the milk was gradually increased from 5° to 40°, the 
fat left in the skim milk decreased from 0°8508 in the first to 0°2229 
in the eighth, which the author takes to prove the beneficial influence 
of a temperature of 40°. Suggestions are made for improvements or 
additional appliances, but would not be understood without a long 
description. J. F. 


Comparison of Various Systems of Butter-making. By N. 
Fsorp and others (Bied. Centr., 1883, 415—416).—The authors have 
for a year compared five different systems of butter-making: the ice 
process; cooling by water at 10°; churning; and the centrifugal 
machine of Nielsen and Petersen. The yield from all processes 
varied considerably, but the centrifugal showed the best; and 
whereas the average of the ice process required 27°5 lbs. of milk to 
make 1 lb. of butter, the centrifugal required 3 lbs. of milk less. 

J. F. 

Faults in Butter Manufacture. By Orro (Bied. Centr., 1883, 
417).—The author draws attention to certain precautions which 
should be tuken not only in butter-making, but with the milk from 
which butter is made, as many mistakes do not show themselves 
until after the butter has been stored some time. 

Cows should not be irrationally fed ; they should not be constantly 
fed on one material, but on various descriptions of fodder in reasonable 
variety. The milk of old cows which is slightly bitter should only be 
used in moderate proportion with other milks. Ventilation of stables 
must be carefully attended to, the cows kept clean, and the milk 
quickly removed from the stable lest it should acquire a bad flavour. 
The locality of the dairy should be carefully attended to. A free 
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current of fresh air should play around it, and the floor should not be 
made of a porous material, such as bricks. The cleansing of the 
vessels is of the greatest importance. The rancidity of butter is fre. 
quently due to want of attention to this ; they should be cleaned with 
soda, steam, &c. The souring of the cream should not be continued 
longer than 24 hours, or the butter will have a slightly bitter taste, 
J. F. 


Fixing Indigo on Cotton. By Scuireper and Baum (Chem. News, 
48, 64—65).—For this purpose, the indigo is ground up for two days 
with caustic soda and water ; it is then mixed with a mixture of British 
gum, maize starch, water, and caustic soda, and the whole heated at 
55° in a water-bath, well stirred, and cooled immediately. The 
colour ought now to be gelatinous, and is printed on the cloth, which 
is prepared with glucose and well dried. The dyed cloth is then 
steamed for 10—15 minutes. Light or dark shades are obtained by 
using more or less indigo with more or less soda. The only good 
resist is precipitated sulphur, and thickening. <A yellow resist is 
formed with cadmium chloride, precipitated sulphur, and thickening. 
A red resist is made of red liquor, tin-crystals, calcined starch, and 
precipitated sulphur. Light blue, the cloth prepared with glucose, is 
printed with caustic soda, thickened with dextrin and maize starch, 
steamed for 15 seconds, and padded with indigo colour. In using the 
red resist, the soda must be removed, or the cloth must be passed into 
ammonium chloride. An indigo coloar is easily discharged on Turkey- 
reds. Fora Turkey-red mordant, heat gelatinous alumina with caustic 
soda, add water, neutralise with hydrochloric acid, and add more water. 
For padding, this mixture is also used in a more dilute form; it is 
dried and aged on the cloth, then passed through lukewarm chalk 
water, which converts the sodium into calcium aluminate. This mor- 
dant can withstand the action of sulphuric acid without losing much 
of its depth, and on this property the production of indigo discharge 
styles is founded. | For the production of indigo Turkey-red, the cloth 
previously mordanted for, or dyed with slizarin, is saturated with 
glucose. The indigo is now printed on, the fabric steamed, washed, 
exposed to the air for a few minutes, passed into sulphuric acid (8° B.) 
for about 20 seconds, washed, passed into weak sodium carbonate, and 
again washed. The red pieces are soaped at a boil, the alizarin is 
dissolved, and the blue colour appears. To obtain white on Turkey- 
red or indigo-blue, a dark blue and strong soda-lye are printed on 
before proceeding as indicated, or a strong lye is printed on the Turkey- 


red mordant, then steam, dry, and print on the indigo. 
‘ D. A. L. 


Process for preparing a Mineral White. (Dingl. polyt. J., 
248, 260.)—According to Cobley, a solution of magnesium sulphate 
is converted into magnesium chloride by the addition of calcium 
chloride. 10 per cent. of aluminium chloride are then added. Cal- 
cium hydroxide throws down a white precipitate from the mixed sola- 
tion. A cheaper white is obtained by precipitating a solution of the 
corresponding sulphates with calcium hydroxide. D. B. 
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General and Physical Chemistry. 


Photographic Investigations of the Ultra-Violet Spark 
Spectra emitted by Metallic Elements and their Combina- 
tions under Varying Conditions. By W. N. Harrier (Chem. 
News, 48, 195—196).—It has been shown (Brit. Assoc. Jour., 1882) 
that the spectra of metallic solutions are the same as those from 
metallic electrodes, the principal difference being that short lines in 
the spectra from the metals become long in the spectra from solutions, 
whilst very short lines sometimes disappear, as for example in the 
case of zinc. This is probably due to the solution not being able to 
contain a sufficient quantity of metal to yield an image of them: 
thus the very short lines of the aluminium spectrum are not repro- 
duced in solutions of the chloride unless the solutions are extremely 
concentrated. With regard to the short lines being lengthened by 
moistening iridium electrodes with calcium chloride, it has now been 
shown that moistening with water has the same effect: hence the sup- 
position that a chloride of the metal was formed is untenable. The 
very short lines in the zinc spectrum are also lengthened by moisten- 
ing the electrodes with water. This variation in the spectra appears 
to be due to the cooling action of the water on the negative electrode, 
since heating the electrodes produces a reverse result. Carbon gives 
two spectra in air when dry, and a third when moistened with water ; 
the three have been photographed, but cannot be exactly described 
without maps. Numerous experiments have been tried to determine 
which non-metallic elements are capable of yielding spark spectra 
when they are combined with metals. Chlorides, bromides, iodides, 
sulphides, nitrates, sulphates, selenates, phosphates, carbonates, and 
cyanides yield none. Hydrochloric acid solutions of arsenites, 
arsenates, and antimonates yield spectra of arsenic and antimony 
respectively, and solutions of borates and silicates yield characteristic 
spectra (see below) of the non-metallic constituents ; even if sodiam 
salts are employed no metallic lines appear in the case of borates, and 
with silicates only the strongest sodium line (A = 3301) is visible, 
even in concentrated solutions. 


Spark. Carbon spectra lines (Liveing and 
r A — Dewar). 

Boron Silicon r a ~ 
(wave-lengths). (wave-lengths). Spark. Are. 

3450°1 2881-0 — 2881:0 
2497-0 2631°4 2541°0 ~— 

* 2496-2 2541-0 2528-2 2528°1 

2528'1 2523°6 2523°9 

2523°5 2518-7 2518'8 

2518°5 2515°8 2515°8 

2515°5 25140 25141 

2513°7 2506°3 2506°6 

2506°3 2478°3 

2435°5 2434°8 
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It will be observed that these silicon lines are identical with those 
annexed table) attributed by Liveing and Dewar (Proc. Roy. Soc, 
3, 403) to carbon, and from many hundred spectra taken between 

graphite poles it is apparent that in the arc spectrum carbon yields 
but one line (2478°3 wave-length) in the ultra-violet. 

The ultra-violet spectrum of beryllium has been obtained from the 

solution of its chloride, and the following lines were observed :— 


Wave-lengths. Description. 
3320°1 Strong, sharp. 
$129°9 Very strong, extended. 
2649°4 Strong, sharp. 
2493-2 Strong, sharp. 
2477°7 Strong, sharp. 


From these observations and the general grouping of the lines, the 
author-feels inclined to regard beryllium as the first member of the 
dyad series to which barium, calcium, and strontium belong. Reasons 
are given for not classing beryllium with other metals. ae 


Production of Electricity by Condensation of Aqueous 
Vapour. By S. Kauiscner (Ann. Phys. Chem. [2], 20, 614—620). 
—tThe production of electricity by condensation of aqueous vapour 
presents a problem of considerable meteorological importance as 

rds the origin of atmospheric electricity. It is, however, pro- 
bable that the production of electricity observed is in most cases due 
to the friction between the water particles and the condensing surface. 
Tn this paper the problem is examined experimentally by means of an 
apparatus which permitted the condensation of aqueous vapour by 
cooling. It consisted essentially of a series of beakers filled with ice, 
and covered externally with tinfoil; the beakers were placed on a 
plate of galvanised iron connected with a quadrant electrometer, and 
the whole combination was enclosed in a metallic box. Although 
deviations of the needles of the electrometer were observed, yet 
they were of the same magnitude and direction whether the beakers 
were filled with ice or not; and secondly, they were sometimes in one, 
and sometimes in the other direction. 

Other experiments are described in which air was compressed in, 
and then allowed to expand from a vessel resembling the electric egg, 
the metallic stopcock of which was in connection with a quadrant 
electrometer. But in this case, although a pressure of 25 atmospheres 
was used, and the aqueous vapour fell in the form of fine dew on 
releasing the pressure, yet there was no development of oor 

H. V. 


Measurement of the Quantity of Electricity produced by a 
Zamboni’s Pile. By E. Riecxe (Ann. Phys. Chem. [2], 20, 512— 
524).—This paper contains a series of determinations in absolute 
measure of the quantities of electricity produced by three Zamboni’s 

iles containing a large number of platinum plates interposed 
tween strips of silk. A long series of tables of those quantities 
obtained on days of different relative humidity are given, and formule 
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for their calculation as well as for differences of potential are also 
quoted. V. H. V. 


Influence of Galvanic Polarisation on Friction. By K. 
Wartz (Ann. Phys. Chem. [2], 20, 285—303).—In 1874 Edison 
noticed that the friction between a metallic and a porous plate 
moistened with some conducting liquid, was diminished when an 
electric current was sent through this combination from the porous to 
the metallic plate. Further changes in the friction are produced by 
variations in the intensity of the current. This fact has been prac- 
tically applied in the construction of telephones and electromoto- 
graphs. 

Tn this memoir the phenomenon is more completely investigated. 
The apparatus consists in the main of a clay cylinder filled with 
acidulated water, and enclosed within a glass vessel filled with water 
of the same concentration. A platinum foil is introduced into the 
inner, and a strip of glass in the outer vessel, on which a small 
platinum foil is stretched ; this latter is connected with a mechanical 
arrangement whereby the platinum foil on the glass strip can be 
ressed against the clay cylinder with various degrees of pressure. 
he whole arrangement is enclosed in circuit with two Daniell’s cells, 
a metallic arrangement to measure the degree of pressure, and a 
rheostat to vary the intensity of the current. In many experiments 
it was found that the friction between the platinum and the porous 
cell is materially diminished when the intensity of the current is 
sufficient to decompose the acidulated water. 

As the contact of the platinum and the clay was not found to be 
sufficiently perfect, a polished glass cylinder was substituted. The 
alteration of friction between glass and various metals, platinum, 
palladium, gold, and nickel, introduced into such solutions as sulphuric 
acid, potash, and soda, and potassium ferrocyanide was carefully 
examined: in the original memoir extensive tables are given of the 
results obtained in the course of the investigation. As a general result 
it may be stated that there is a diminution of resistance when the 
metallic plate is the anode, but an increase when the plate is the 
kathode, and the intensity insufficient to decompose the electrolytic 
liquid. This latter fact is contrary to the experience of Koch, who 
found no alteration in the case of the kathode. As the diminution of 
resistance appears only when bubbles of gas appear at the surface of 
the plate, it appears probable that the occlusion of the gas by the 
electrode is the cause of the phenomenon. Another hypothesis is that 
the formation of an electric double stratum, called forth by the polari- 
sation on the surface of the electrodes, alters the external friction 
between the metallic surface and the glass on the one hand, and the 
glass and the liquid on the other. 

Further experiments will decide between these two hypotheses, 
but the writer inclines to the latter. V. H. V. 


Relations between Coefficients of Friction and Galvanic 
Conduction. By E. Wiepemann (Ann. Phys. Chem. [2], 20, 537— 
538).—In connection with a remark of G. Wiedemann on certain rela- 

12 
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tions existing between coefficients of friction and galvanic conduction, 
and the theoretical deductions drawn therefrom, a series of investiga. 
tions has been made on this point. However, in order to prove how 
far these relations hold good, the author examined solutions of crys. 
talline zinc sulphate in water and aqueous glycerol of various concen- 
trations. The coefficients of friction were measured by Spring’s 
apparatus, those of conduction by a Wheatstone’s bridge. 


Ratio of coefficient Ratio of coefficient 
of friction of conduction 
Strength of solution -— A > Cc A ~ 
ZnSO,7H,0. In water. In glycerol. In water. In glycerol. 
1 per cent........ » 1 68°7 1 12°1 
- or. . seewshos 1 29°8 1 9°52 
- oe | esseness 1 65 1 3°68 


These numbers show that the ratios existing between the co- 
efficients of friction and conduction are not simple, and further that 
the nature of the solvent and also its concentration exert a most 
marked influence on them. vo mV. 


Galvanic Temperature Coefficient. By V. Srovwan and 
C. Baros (Ann. Phys. Chem. [2], 20, 525—536).—Previous researches 
have not established any differences of specific resistance as factors of 
the temperature corresponding to known differences of composition 
of various forms of iron and steel. It appeared, however, probable to 
the writer that iron, whose coefficient of resistance varies according 
to its degree of hardness and temper, should also possess various 
temperature coefficients. In this connection it has been shown by 
Matthiessen and Vogt that the temperature coefficients of platinum- 
silver alloys decrease with the proportion of platinum; like dif- 
ferences have been observed by the authors in the case of German 
silver. Similarly it is to be expected that iron, containing various 

roportions of carbon, which may function as the second metal, 
should display similar variations. Experiments were accordingly 
made on steel tempered at various “heats,” and specimens of bar and 

ig-iron. 
> the case of steel the temperature coefficient of the stecl varies as 
its coefficient of resistance continuously with the hardness of the 
steel, and decreases with increase of the temperature at which it is 
tempered. ' 

The experiments of Matthiessen and Vogt on bar-iron, and those 
quoted in this memoir on pig-iron, show that the temperature coefli- 
cient varies with the proportions of carbon, and further, that the 
specific resistance of the latter is far greater than that of the hardest 
steel. 

The above observations point to a marked analogy existing between 
alloys and steel in their galvanic relations, and to a general law that 
in all cases of homogeneous substances differences of specific resist- 
ance cause similar differences of temperature coefficients, increments 
of the former corresponding to diminutions of the latter. In alloys 
it is the small proportion of added metal which raises the specific re- 
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sistance, in steel the carbon produces the same effect. It is also most 
probable that the magnetic, as the galvanic, temperature-coefficients 
vary with the degree of hardness in the same way. 

Other experiments are also promised on the analogy existing 
between alloys and steel as regards their physical properties. 

V. H. V. 

Dependence of the Boiling Point on Pressure. By G. W. 
A. Kanpaum (Ber., 16, 2476—2484).—It has usually been assumed 
that a diminution of pressure of 1 cm. lowers the boiling point 1°. 
Experiments made in an —— in which the pressure could be 
kept constant whilst a considerable amount of liquid distilled, showed 
that this assumption is quite erroneous. The experiments were 
mainly for pressures of 5—100 mm. The nature of the variations is 
best hows by the results obtained with some of the fatty acids. 


Formic acid. Propionic acid. Butyric acid. 


mm. Boiling Sp. B mm. | Boiling Sp. R mm. /Boiling Sp. R 


Pressure. | point * | Pressure. | point. * | Pressure. | point. 
24°84 | 21°8°|0°1071] 21°31 56°5°| 0-112 | 10°06 63 5°} 0-131 
27°66 | 22°6 |0°1065] 22°46 57°6 | O°ll1 | 21°48 75 °2 | 0-171 
32°58 | 24°6 |0°104 | 31°34 | 63°56 | O'l04] 31°94 81°4 | 0-110 
41°40 | 27°9/0°101 | 41°70 68°8 | 0098 | 43°12 87°5 | 0°103 
49°66 | 30°56 |0°099 | 44°20 69°2 | 0-098 | 48°90 89°8 | 0-101 
74°54 | 87°6 |0°092 | 47°30 70°4 | 0°097 | 760°00 | 161°5 — 

760°00 | 1006) — | 760°00 | 139°4) — _— — _ 


From these results it will be seen that the variations are peculiar 
to each substance and pressure. The figures in the third column of 
the tables give the ratio of the diminution of boiling point to diminu- 
tion of pressure (from the boiling point at 760 mm.), termed by the 
author the specific remission. On obtaining by means of curves the 
specific remission for 0 mm. pressure, it appears that for the sub- 
stances experimented with (lower fatty acids, alcohols, and anhydrides) 
a difference in the composition of CH, corresponds with a difference of 
0°01 in the specific remission for 0 mm. pressure. A. J. G. 


Heat of Combination of Carbon and Oxygen. By A. Bomtor 
(Compt. rend., 9'7, 490—491).—Thermochemical investigations should 
determine the quantity of heat due to each individual constituent 
entering into combination or being liberated by decomposition, but, 
up to the present the determinations made measure only the sum or 
the difference of the effects due to the different constituents. In the 
combination of carbon and oxygen, how much heat is developed or 
absorbed by the carbon and oxygen respectively ? Let A be the heat 
developed by the combination of 2 vols. of oxygen (weighing 2°666) 
with 2 vols.* of carbon vapour (weighing 1) to form 2 vols. of car- 


* The volume ratios and weights are given as in the originul paper. 
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bonic anhydride (weighing 3-666), B the heat developed by 1 vol. of 
oxygen combining with 2 vols. of carbonic oxide to form 2 vols. of 
carbonic anhydride, then A — B will be the heat developed by the 
union of 1 vol. of oxygen with 2 vols. of carbon vapour with forma- 
tion of 2 vols. of catbaide oxide. Let be the heat absorbed by the 
unit weight of carbon passing into the state of vapour occupying 
2 vols., then A — B + @ will be the heat furnished by 1 vol. of 
oxygen combining with 2 vols. of carbon vapour to form 2 vols. of 
carbonic oxide, and A — B + « = B, whence 2 = 2B — A. 

Using 6 grams of diamond, the results will be A = 47 cal. A—B 
= 129 cal. B = 341 cal., and 2 = 21‘2 cal. A + 2 = 682 cal. 
will be the total heat furnished by the combination of 2 vols. of 
oxygen (weighing 16 grams) with 2 vols. of carbon vapour (weighing 
6 grams) to form 2 vols. of carbonic anhydride (weighing 22 grams). 
Of these 68°2 cal., 21°2 cul. are absorbed by the carbon. oar 


Sodium Alcoholates. By De Forcranp (Compt. rend., 97, 108— 
111).—The heats of solution of the three known alcoholates in water 
at 20° are as follows :— 


C.H;Na0O, solid + 13°47 cal. 
C,H,NaO,2C,H,0, solid + 10°46 9 
C,H;Na0O,3C,H,0, solid + 12°34 ,, 


and the heats of formation are therefore— 


2C,H,O, liquid, + Na,O, solid, = C,H,NaO, 

solid, + H,O liquid develops + 34°70 cal. 
C,H,O, liquid + NaHO, solid, = C,H;Na0O, solid, 

+ H,0 liquid - + 025 , 


It would appear, therefore, that the heat of formation of sodium 
alcoholate from sodium hydroxide, like that of sodium glycollate, is 
practically nil. 


C,.H,;NaO, solid 4 2C.H,0, 

C,H,NaO,2C,H,0, solid develops + 8°06 cal. 
C.H;NaO, solid + 3C,H,O, liquid, = 

C.H,Na0,3C,H,0, solid ; ” + 8°64 ” 
C,H,;Na0,2C,H,O, solid + C,H,O, liquid, = 

C,H;NaO,3C,H,0, solid...... saeei nate. - + 058 ,, 


A considerable proportion df this development of heat is due to the 
solidification of the alcohol. The inverse reactions give— 


C,H,NaO, solid + H,O liquid = C,H,O liquid, + NaHO 

solid + 1°19 cal. 
C,H,NaO,2C,H,0, solid, + H,O liquid = 3C,H,O liquid 

+ NaHO, solid ... — 682 ,, 
C,H;Na0,3C,H,0, solid + H,O liquid = 4C,H,O liquid 

+ NaHO, solid 7°44 ,, 


The decomposition of the alcoholates by water in excess takes place 


i : — 


—_—-* . oes § SO ee PN —_~ 
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by reason of the development of heat which accompanies the hydration 
of the two products of the reaction, a development which amounts to 
+ 17:78 or + 19°78 cal., according as the amount of alcohol is 
3C,H,O or 4C,H,O. From these data it follows that C,H,O liquid 
+ Na solid = C,H,;NaO solid + H gas develops + 32°13 cal., a 
number very similar to that developed by the action of sodium on 
water. Direct determination of the heat developed by the action of 
sodium in a large excess of alcohol gives the heat of solution of 
the anhydrous alcoholate in excess of alcohol as 12°65 cal., a value 
closely approaching the heat of solution of sodium hydroxide by 
water. ' 

These results show that water and alcohol have almost equivalent 
functions with respect to sodium and sodium oxide. This fact and the 
dissociation of the secondary hydrates and alcoholates explain the 
equilibriam which is established in liquids containing alcohol, water, 
and sodium oxide. C. H. B. 


Aqueous Solution. By J. A. Grosnans (Ann. Phys. Chem. [2], 
20, 492—512).—The sp. gr. of an aqueous solution of 1 mol. of a 
substance in 4 mols. of water can be expressed by the interpolation 

aa 
18(A + 2) 


the substance, 18 that of water, a is a constant, and \ = isp’ where 


formula a = 1 + , in which a is the molecular weight of 


8is another constant. In this communication, certain relations exist- 
ing between aa for the haloid salts and the nitrates of certain metals 
are brought out. Thus, for example, the differences of the values for 
aa for the iodide and bromide of strontium is equal to the difference 
between the same values for the iodide and bromide of magnesium. 
The same difference exists between the values for the bromides and 
chlorides of magnesium and cadmium. A few examples are quoted 
below :— 
Value for aa. Value for aa. 
283°85 
211°37 


72°48 


152°38 
78°47 


73°91 


Hence it follows, for these salts, that R(I, — Br.) = R(Br, — Cl, 
=I, — Br, = Br, — Cl, = 73°80. Similarly these differertces 
for aa are the same, not only for the non-metallic but also for the 
metallic radicles. Thus Pb — Ba (aa) = Cd — Mg (aa) = 72°48 to 
74°55: so also Ba — Sr = Sr — Ca = 43°15. A series of analogous 
differences is quoted in this memoir, derived not only from the above 
formula, but also from modifications of it in which other constants 
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are introduced. The compounds more especially investigated are the 
halogen acids and their salts together with the nitrates of the alkaline 
earth and the magnesium-zinc-cadmium-group. V. H. V. 


Specific Gravity of Normal Salt Solutions. By C. Benpzr 
(Ann. Phys. Chem. [2], 20, 560—578).—Valson has noticed (Compt. 
rend., 73 and 77) certain differences existing between the sp. grs. of 
metallic salts containing 1 gram of salt in 1 litre. For example, there 
is a constant difference between the sp. grs. of the potassium and 
ammonium salts, whatever be the non-metallic radicle associated with 
them, and, conversely, there is a constant difference between the 
sp. grs. of the chlorides and nitrates, whatever be the metallic radicle. 
So that to each metallic and non-metallic radicle there can be assigned 
a certain value or modulus with which it may be said to enter into 
solution. The following table explains the above statement :— 


Cl. Br. I. 
1:0444 1:0800 11135 
1°0157 1:0520 1:0847 


0-0287 0°0280 00288 


K. Na. NH,. 
1:0591 1:0540 1:0307 
1:0444 1:0396 1°0157 - 


0°0147 0°0144 0°0150 


If, then, the sp. gr. of one salt, preferably that of ammonium chlo- 
ride as the lowest, be taken as a standard, then the sp. gr. of other 
salts can be deduced from it by means of the equation d = d, + m 
+ m;,, in which d, is the sp. gr. of ammonium chloride, and ms,m, the 
moduli of the metallic and non-metallie radicle respectively. Valson 
has also observed that similar relations exist between the refraction 
equivalent of the metallic salts. 

From these facts, the following general law may be deduced :— 
Elements or radicles, entering into combination, are endowed with 
certain physical constants which are independent of the chemical nature 
of the resultant compounds. 

lt 1s, however, pointed out that these observations were restricted 
to salt solutions of the same strength, and presupposes the same 
coefficient of expansion for each of the salt solutions. 

In this paper these observations are extended to solutions contain- 
ing one or more molecules of salt; it is shown that the modulus (vide 
supra) divided by the number of molecules in solution is a constant. 
This statement is explained by the table below, in which « represents 
the aumber of molecules and A the modulus :— 


NH,Cl. KCl. A, . NaCl. A. 

1:0157 1:0444 287 287 1:0401 244 
1:0308 1:0887 579 289 10788 480 
1°0451 11317 866 289 11164 713 
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A series of analogous examples of a large number of metallic salts 
is given in the original memoir; some of the values for the modulus 
in ys3oo Units at U°, deduced from various experiments, are given 


Element or Radicle. 


From these data the following will be the general equation for 
calculating the sp. gr. of a salt solution containing » molecules in 
solution: du = d(n)o +u(ms +m,), in which do, ms, and m, represent 
the same values as in the equation above. Attention is drawn to the 
general interest attached to these relations, and to their wider appli- 
cation to the more complicated organic combinations. Vv. H. v. 


A New Liquid of High Specific Gravity, Refraction Equiva- 
lent, &c. By C. Roursacu (Ann. Phys. Chem. [2], 20, 169—174).— 
Schaffgotsch, Church, and Klein have proposed various liquids of 
high sp. gr. for the practical separation of minerals. In the present 
memoir, a solution of the double salt of barium and mercuric iodide 
is recommended for this purpose, which forms a highly refractive 
golden-coloured liquid of sp. gr. 3°575 to 3°588. It boils at about 145°, 
evolving with the steam red vapours of mercuric iodide. It has the 
advantage that it neither decompose carbonates, nor absorbs carbonic 
anhydride from the air, but readily takes up water. Tables are 
given of various minerals which may be separated by means of this 
liquid. The following refraction values for Fraunhofer’s lines were 
obtained :— 

Cc, D. E. 


Barium mercuric 
5 sp. gr. = 17754 1:7930 1°8065 18488 0-409 
ED he edb toes : 


G and the following Fraunhofer’s lines could not be measured, owing 
to strong absorption in the violet. The high dispersive power of the 
liquid is also shown by the well-defined separation of the two D lines 
nD, and nD, This liquid may possibly be available for other 
mineralogical and physical investigations. V. H. V. 


Compressibility of Gases. By E. H. Amaaat (Ann. Chim. Phys. 
[5], 28, 456—464).—The author contradicts Cailletet’s statements 
(Ann. Chim. Phys. [5], 19), (1) that mercury absorbs oxygen at the 
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ordinary temperature; (2) that glass manometers are distended by 
pressure to such an extent as to affect the accuracy of the author's 
determinations of the compressibility of gases (ibid. [4], 29). 

W. C. 


W. 


Compressibility of Air and Carbonic Anhydride at 20—300° 
under 1 to 8 Atmospheres’ Pressure. By E. H. Amacat (Ann, 
Chim. Phys. [5], 28, 464—480).—In order to avoid the disturbing 
influence arising fromthe tension of the vapour of mercury, a special 
apparatus was constructed in which the gas does not come into imme. 
diate contact with the mercury during the determination. 

Air obeys Marriotte’s law under a pressure of 8 atmospheres at 
temperatures between 20° and 300°. 

Carbonic anhydride deviates from the law, but the deviation 


diminishes as the temperature increases, e.g., the value of 7° at 50° 
v 


to 300° under different pressures is shown in the following table :— 


Pressure cm. 50°. 100°. ’ 200°. . 300°. 


74 1° 72 1 -0003 
147 1° 143 1°0015 
291 ’ 1° 287 1°0017 


Ww. C. W. 


Compressibility of Rarefied Air, Hydrogen, and Carbonic 
Anhydride. By E. H. Amacat (Ann. Chim. Phys. [5], 28, 480— 
499).—Gases appear to obey Marriotte’s law under low pressures. 
Under very slight pressures, the errors of experiment are too'great to 
permit any conclusions to be deduced from the determinations. 

W. C. W. 

Condensation of Carbonic Anhydride by Glass. By R. 
Bonsen (Ann. Phys. Chem. [2], 20, 545—560).—The thickness of 
the layer of carbonic anhydride condensed on the surfaces of the 
glass is so small, that a very extended surface is required for exact 
measurement of the amount of gas so condensed. The best material 
for the examination of this phenomenon is ordinary glass-wool ; the 
sample used in the course of the investigation was of such a degree of 
fineness, that 150 grams occupied a space of 100 c.c., corresponding 
with a thread-length of 62 geographical miles, and exposing a surface of 
23 square metres. Its sp. gr. was 2°5056. In the original paper the 
determinations on which these figures are based are given at length. 
A quantity of this glass-wool was introduced into a gas apparatus, 
which was filled with perfectly dry carbonic anhydride, and the 
experiment continued for three years, observations being made from 
time to time. 

The following results are arrived at:—(1) The gas condensation 
does not reach a fixed point, even after several years; (2) during the 
continuation of the experiment, notwithstanding instantaneous or 
continual changes of temperature and pressure, no giving up of the 
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carbonic anhydride was observable ; (3) within temperature of + 23° 
to — 8° a rise of temperature produces an acceleration, a fall a corre- 
sponding retardation of the absorption. In the three years 5'135 c.c. 
of carbonic anhydride under standard conditions were absorbed by 
1 square metre of the glass wool. 

The results of these experiments are in direct contradiction to 
others on the same phenomenon; this discrepancy is, however, due to 
the fact that in former experiments the phepomenon was supposed 
to be finite and not continuous. 

As the chemical affinity of the silicic anhydride for the basic sub- 
stances in the glass is greater than that of the carbonic anhydride, 
the supposition of a combination of the latter with the glass is pre- 
cluded ; thus it appears that the carbonic anhydride is condensed as 
such. The long continuation of the phenomenon can be explained 
by an imperfect interpenetration of the glass by the molecules of the 
liquid carbonic anhydride. Further experiments will be required to 
prove whether after a sufficiently long interval of time this interpene- 
tration becomes a sufficiently diminishing quantity; when this point 
is reached, the conditions remaining the same, neither condensation 
nor evaporation of the liquid carbonic anhydride would take place, 
although either one or the other might be caused by a change of the 
conditions. It wonld thus be not altogether impossible that for every 
series of temperatures there would be a corresponding series of levels 
of the layer of the carbonic anhydride. 

It was further found by experiment that atmospheric air behaves 
towards a glass surface exactly as carbonic anhydride. 

V. H. V. 


Similarity of the Behaviour of Ultramarine in a very fine 
State of Division to that of Metallic Sulphides in the Colloidal 
State. By P. Epe.t (Ber., 16, 2429—2432).—Ultramarine in a very 
finely divided state, as it is obtained by grinding and elutriation in the 
course of its manufacture, shows great similarity in behaviour to the 
colloidal metallic sulphides described by Spring (Abstr., 1883, 904). 
The finer parts will remain suspended in pure water for months; the 
liquid passes unaltered through several thicknesses of Swedish filter 
paper, does not show any sign of turbidity when examined in a layer 
2 em. thick, and on evaporation leaves the ultramarine in a lustrous 
layer on the walls of the vessel. Microscopic examination (x 1200) 
shows only points appearing partly colourless, partly pale blue by 
transmitted light, deep blue by reflected light. The addition of small 
quantities of salts, &c., to the liquid canses the separation of the 
ultramarine: on washing with pure water or very great dilution, 
the ultramarine passes again into suspension. The author regards it 
as doubtful if the copper sulphide in the so-called colloidal state is 
really in solution in water, or whether it is not rather in suspension 
in a state of division far finer than that in which ultramarine can be 
obtained by mechanical means. A. J. G. 


Specific Volumes of Liquid Substances. By H. Kopp (Ber., 
16, 2458—2460).—The author thinks it advisable to call attention to 
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the fact that in his original paper (Annalen, 96, 155) the relations 
between composition and specitic volume as derived from the observa- 
tions then accessible were not advanced as being the correct ones, but 
only as useful approximations. 

In comparing the calculated and observed volumes, it is necessary 
to bear well in mind the real nature of any difference: for instance, 
taking methyl alcohol (cal. vol. 40°8, obs. 42°1, diff. 1°3) and amyl 
benzoate (cal. 240 0, obs, 247°7, diff. 7°7), there is not, as at first sight 
appears, a much greater divergence in the latter case, but in each 
case the difference is the same, = 3°2 per cent. of the calculated 
specific volume. 

The results obtained by the later experiments with bodies whose 
relations to one another are now more clearly known, certainly show 
less agreement with a law of atomic volume than was expected from 
the earlier experiments; but the agreement of individual substances 
with many so-called laws is often more general than absolute. 

A. J. G. 


Inorganic Chemistry. 


Critical Temperature and Pressure of Liquid Oxygen. By 
S. Wrosiewskit (Compt. rend., 97, 309—310).—When oxygen is 
liquefied by pressure in a bent tube surrounded by liquid ethylene 
which is caused to evaporate rapidly, it is found that, as the amount 
of liquefied oxygen increases so that it rises above the surface of the 
ethylene, the pressure necessary to continue liquefaction ually 
increases, and when the liquid oxygen rises to a certain height in the 
tube, the meniscus becomes indistinct and finally disappears. These 
results are due to the fact that the temperature of that part of the 
tube above the liquid ethylene ciated tetahae as the distance 
from the ethylene increases. The disappearance of the meniscus takes 
place at a pressure of about 50 atmos., and on slightly reducing the 
pressure the meniscus reappears. 

Carbonic anhydride was liquefied by pressure in a tube, the lower 
part of which was placed in melting ice, whilst the upper part was 
heated to 50°, the intermediate portions being of course at inter- 
mediate temperatures. As the liquefied gas approached the heated 
portion of the tube, the pressure required to continue liquefaction 
gradually increased until at about 76 atmos. the meniscus disap- 
peared, but it reappeared on mee A reducing the pressure and con- 
sequently reducing the volume of the liquid. 

The disappearance and reappearance of the meniscus in both cases 
evidently takes place at that part of the tube which is at the critical 
temperature for the particular gas, and the pressure observed at the 
time of disappearance is the critical pressure. The critical pressure 
for oxygen is about 50 atmos., and the critical temperature is 
approximately — 113°. C. H. B. 
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Critical Point of Oxygen. By E. Sarrav (Compt. rend., 97, 
489—490).—The critical pressure and temperature calculated by 
means of Clausius’ formula from the results of Amagat’s experiments 
on the compressibility of oxygen, are 48°7 atmos., and — 105°4° 
respectively. These values agree fairly well with Wroblewski’s 
determinations (see preceding Abstract). C. H. B. 


Conduct of Moist Phosphorus and Air towards Carbonic 
Oxide. By I. Remsen and E. H. Keiser (Chem. News, 48, 199— 
201).—In reference to the work of Hoppe-Seyler (Abstr., 1880, 3), 
Baumann (ibid., 1882, 691), Traube (ibid., 1882, 795), and Leeds (ibid., 
1880, 237), on the existence of an active form of oxygen distinct from 
ozone, the authors have repeated some of the experiments. A repeti- 
tion of Traube’s experiment led the authors to confirm his statement, 
viz., that the oxidation of palladium-hydrogen is due to the formation 
of hydrogen dioxide. And again, several repetitions of Leeds’s and 
Baumann’s experiments, in which great care was taken to prevent the 
mixed gases from inside the apparatus coming in contact with organic 
matter, led the authors to negative Leeds’s and Baumann’s conclu- 
sions; under these conditions no oxidation of carbon monoxide to 
dioxide took place. 

In these experiments all the stoppers were covered with water or 
mercury, connections were made with pieces of glass tubing bent twice 
at right angles, so as to avoid india-rubber joints, and all necessary 
plugs were of asbestos. In some experiments, the asbestos plugs were 
replaced by cotton-wool, with the result that the gas which previously 
contained no carbonic anhydride, now precipitated baryta-water ; this 
explains Leeds’s error. No satisfactory explanation is given of the 
negative results obtained by Leeds and Baumann when no carbonic 
oxide was used. The authors are of opinion that the action of air 
and moist phosphorus on carbonic oxide furnishes no evidence of the 
existence of the so-called active oxygen. D. A. L. 


Atomic Refraction of Sulphur. By R. Nasinr (Gazzetta, 13, 
296—311).—Brihl’s labours on atomic refraction have shown that 
the same element may have different atomic refractions according to 
its mode of union with the other elements, but up to the present time 
the atomic refraction of sulphur in its various compounds has not 
been made the object of special study. 

After noticing what has been already done in determining the 
refractive indices of various sulphur compounds, the author points 
out that the questions he proposes to solve are: 

1. To ascertain the value of the atomic refraction of sulphur cor- 
responding with oxygen, where bivalent sulphur is united with two 
univalent groups, as in the mercaptans. 

2. Its atomic refraction where the two valencies of sulphur are 
satisfied by the same carbon-atom. 

3. To ascertain whether a variation in valency has any influence 
on its atomic refraction, by a study of inorganic sulphides and deri- 
vatives of carbon acids in which the sulphur is quadrivalent or 
sexavalent, 
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The experiments were all made with liquids: these for the most 
part were supplied by Kahlbaum, but were purified before the deter. 
minations were made. The author employed the empirical formula 


“~~ used by Landolt and Brithl, as being but little affected by varia 


tions of temperature. H. A. Lorentz and L. Lorenz have recently 
P os 
shown (Wied. Ann., 9, 64, and 11, 70) that the formula —j>—5- = 
is the correct expression for the refractive power of a substance; it 
gives excellent results, and has also been used by the author. The 
values for this formula, calculated by Landolt from Brihl’s nume- 
rous experiments, are given in the subjoined table, where r, and 
r, represent the atomic refractions of the elements with respect to 
the line a of the hydrogen spectrum, and with respect to the con- 


stant A of Cauchy’s formula as functions of the old formula rane 


and r’, and r’, the same values for the new formula. 


Carbon ns e08e0 be smennens 
Hydrogen ln: ate hae on bbbeen 
Oxygen (alcoholic) O% ......seesceeees 
» (aldehydic) O” ......ceceeevees 
Chlorine isi ce nduseees sted 
Increment for each double bond........ 


oO Oto D 
SS8328E 


The determinations of the refractive index were nearly all made at 
20° with a spectrometer of Bartels and Diederichs, by the method of 
minimum deviation, using the lines a, 8, and y of the hydrogen 
spectrum and the D sodium line. The sp. gr. of the substance was 
determined at 20°, referred to water at 4”, reducing it to a vacuum by 


means of the formula dy, = ~( 2—2)+ A, where m is the weight of the 


substance at a temperature,?, w that of the water at the same tempe- 
rature, and \ the mean density of the atmosphere. 

The substances examined were ethyl mercaptan, EtHS; ethyl sul- 
phide, Et,S; ethyl bisulphide, Et,S,; isobutyl mercaptan, C,H,.SH; 
ethyl monothiocarbonate, OC(OEt)(SEt); isopentyl mercaptan, 
C;H,,.SH; isopentyl sulphide, (C;H;,),S; diethyl dithiocarbonate, 
OC(SEt).; carbon bisulphide, CS,; the compound, CS(OEt),; sul- 
phurous anhydride, SO,; and sulphuric acid, H,SO,. The results are 
given in three tables, and from an inspection of them it appears that 
the atomic refraction of sulphur, like that of oxygen, has two values, 
according as the two valencies are satisfied by two different univalent 
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aps, as in mercaptan, &c., or by the same carbon-atom as in carbon 
bisulphide. These two values are as follows :— 


Mg—1 


rs. 


Sulphur with two single bonds ........++| 14°10| 13°53 . 7°65 
» double bond .....eee++++| 15°61 | 15°09 ‘ 8°84 


” 


In the case of the oxygenated compounds of sulphur, it would 
seem that the atomic refraction has only one value, although it differs 
considerably from those given above. 

It is now established that the atomic refraction of an element may 
vary, not only as it is more or less closely united with other elements 
—that is, by single or double bonds—but also that the nature of the 
atoms or variation in the capacity of saturation of the element may 
greatly influence the value of the refraction-constant. Comparative 
researches on other multivalent elements, such as phosphorus and 


arsenic, will no doubt throw light on this most important question. 
C. E. G. 


Basic Sulphates. By J. Hasermann (Monatsh. Chem., 4, 787).— 
Preliminary Notice.—The basic copper sulphate, 6Cu0,2S0,,5H,O, 
which Reindel obtained as a blue-green precipitate on adding ammo- 
nia in sufficient quantity to a boiling solution of normal cupric sul- 
phate (Gmelin-Kraut, 6 Aufi., vol. iii, p. 628), is also formed by 
boiling a solution of the normal sulphate (Pickering, C. J., 1883, 
Abstr., 853), and the author of the present notice has obtained it by 
treating the solution of the normal sulphate with ammonia or with 
sodium carbonate in certain proportions. 

Basic sulphates of nickel, cobalt, zinc, and cadmium are formed in 
like manner with either of these precipitants, but the salts thus ob- 
tained are not analogous in composition to the copper salt. Further 
details are promised. H. W. 


Action of Potassium Permanganate on certain Sulphur. 
compounds. By M. Hénie and E. Zarzex (Monatsh. Chem., 4, 738 
—752).—In this paper the authors describe a large number of expe- 
riments on the action of potassium permanganate on the thiosulphates, 
sulphites, and sulphides of the alkali-metals, the results of which may 
be summarised as follows :— 

1. The thiosul phates of the alkali-metals are completely oxidised 
by the permanganate at ordinary temperatures, only in alkaline solu- 
tion. Whatever may be the concentration of the permanganate 
solution, the complete oxidation of 1 part sodium thiosulphate 
(Na,S,0,,5H,O) requires 16366 part potassium permanganate.. The 
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composition of the resulting precipitate is best represented by the 
formula KH,Mn,0,. 

2. The sulphites of the alkali-metals are compreey oxidised at 
ordinary temperatures both in neutral and in alkaline solution. The 
quantity of permanganate required for oxidation of 1 part by weight 
of sodium sulphite (Na,SO;) depends on the concentration of the 
permanganate solution, being less in proportion as that solution is 
more dilute. The composition of the resulting manganese precipitate 
is variable, and likewise depends on the concentration of the per- 
manganate solution. 

3. The action of permanganate at ordinary temperatures on the 
mono- and poly-sulphides of the alkali-metals gives rise to sul- 
phuric acid, trithionic acid, and free sulphur; at the boiling heat all 
or nearly all the sulphur is oxidised to sulphuric acid. H. W. 


Direct Union of Nitrogen and Hydrogen. By H. B. Baker 
(Chem. News, 48, 187—188).—This communication is a reply to 
Johnson (Trans., 1881, 128,130). The author describes various expe- 
riments with Johnson’s and other apparatus, and ultimately comes 
to the conclusion that nitrogen prepared from air, either by the removal 
of the oxygen by cold phosphorus, or by potassium pyrogallate, or by 
hydrogen in the presence of warmed platinum sponge, does not com- 
bine directly with hydrogen to form ammonia. When, however, the 
hydrogen was passed through a solution of silver nitrate, and subse- 
quently through three bottles containing a saturated solution of 
ferrous sulphate, the author always obtained a brown coloration in 
the second Nessler tube. 

Note.—Johnson has discontinued the use of silver nitrate for the 
purification of his hydrogen (Chem. News, 48, 202). D. A. L. 


Nitrogen Iodides. By A. Gurarp (Compt. rend., 97, 526—531). 
—Nitrogen iodide in contact with water or aqueous ammonia is as 
sensitive to luminous vibrations as to calorific, sonorous, or material 
vibrations. When exposed to light, the iodide is rapidly decomposed 
with effervescence and gives off pure nitrogen, ammonium iodide and 
a small quantity of ammonium iodate being also formed. In presence 
of water, the decomposition usually terminates in a violent explosion, 
but in presence of ammonia it proceeds quietly to the end. Nitrogen 
iodide is as sensitive to diffused light as to direct rays, the rapidity of 
decomposition being proportional to the intensity of the light. The 
decomposition takes place equally well at 1°, 5°, 10°, or the ordinary 
temperature. The infra-red spectrum has no influence on the decom- 
position, but the visible spectrum acts powerfully, the maximum 
effect being produced by the yellow rays and the minimum by the 
violet. 

Nitrogen iodide of the composition NH, is decomposed by light in 

resence of water, without explosion, in accordance with the equation 
2NH,I = NH,I, + N. Nitrogen iodide, however, rarely has this 
composition, and usually contains a greater or lesser proportion of 
other iodides. The compound therefore generally decomposes at first 
in accordance with the above equation, but explodes when the iodide, 
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NH,I, begins to decompose. The decomposition of the typical iodide, 
NHI,, in presence of ammonia, takes place in accordance with the 
equation 5NHI, + 12NH,= 10ONH,[ + 7N. One and the same 
nitrogen ivdide will give off more nitrogen in presence of ammonia 
than in presence of water; in the first case ammonium iodide is 
formed, in the second the diiodide. 

The decomposition of nitrogen iodide in ammonia may be used 
photometrically to determine the chemical and mechanical equivalent 
of light. The apparatus employed consists of a small flask with a 
long neck graduated in cubic centimeters, and provided with a 
stopper. The neck also carries a side tube similar to that of a Gay- 
Lussac burette. 1°27 gram of iodine is placed in the flask, which is 
then completely filled with ammonia of 22°, carefully stoppered, with 
exclusion of air bubbles, and exposed to light. 1°27 gram of iodine 
gives off 33°5 c.c. of nitrogen. The final reaction is the same whether 
nitrogen iodide or a mixture of iodine and ammonia is employed, and 
whether the mixture of iodine and ammonia is exposed to light at 
once, or time is given for the formation of nitrogen iodide. The 
decomposition takes place in accordance with the equation 13NH; 
+ 101 = 10NH,I + 3N. 

Preparation of Ammonium Iodide and Iodate.—When a mixture of 
iodine with excess of ammonia is exposed to light, nitrogen is given 
off, the free iodine entirely disappears, and ammonium iodide and 
iodate are formed. The ammonia is driven off and the liquid con- 
centrated, when the ammonium iodide crystallises out, and the iodate 
remains in solution. 

When iodine is mixed with aqueous ammonia, part of the iodine 
forms ammonium iodide, and the remainder is converted into nitrogen 
iodide. Afterwards, in presence of light and an excess of ammonia, 
more ammonium iodide is formed and nitrogen is given off. The first 
part of the change is chemical, the second photochemical. The principal 
reaction is represented by Odling’s equation 3NH; + 21, = 2NH,I + 
NHI,. When the iodine is in excess, ammonium diiodide is formed, 
and the nitrogen iodide produced has approximately the composition 
NH,I; with proper proportions uf iodine and ammonia, the nitrogen 
iodide has approximately the composition NHI,; with an excess of 
ammonia, a greater proportion of ammonium iodate is formed. 
Nitrogen iodide of the composition NHI, is but slightly affected by 
washing with pure water. Ammonia added to ammonium diiodide 
forms nitrogen iodide with the second atom of iodine. 

Under ordinary conditions, 2(NH,O) + 233(NH,0O) + I; = 
NH,O,10; + 154NH,1 + 10(N.H,Iis) + 227HO + 2(NH,O),* where 
#NH,O represents the excess of ammonia which must always be 
used, is the simplest equation which expresses the observed facts. 
The formula N,H,I)5 is approximately 8NHI,. With twice the excess 
of ammonia, about twice the amount of ammonium iodate is formed, 
and the nitrogen iodide consists mainly of N,H,I;, or approximately 
3NHI, The formule given by previous investigators are probably 
correct, but refer to bodies prepared under different conditions. 

* This equation is given exactly as it is in the original, it is, however, incorrect, 
a8 the two sides are. No33,Hog2,1393,Oog3 = N35, H 937+1305;035. 

VOL, XLVI. m 
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Nitrogen iodides are decomposed even by very dilute sulphuris, 
hydrochloric, or sulphurons acid, at first with effervescence, but 

terwards with violent explosion. They dissolve in sodium thiosul- 
pliate, with formation of sodium iodide, ammonium sulphate, and free 
ammonia. The free ammonia is that existing in the nitrogen iodide; 
the ammonium in the ammonium sulphate is derived from the 
nitrogen existing in the nitrogen iodide in the form of triiodamine, 
Nitrogen iodide is partially decomposed by potassium iodide in the 
dark, with formation of potassium diiodide free from ammonia, anda 
nitrogen iodide insoluble in the alkaline iodide, that is, the iodide NHI, 
loses an equivalent, or part of an equivalent, of iodine, and yieldss 
new iodide. When exposed to light, however, the nitrogen iodide is 
completely decomposed by the potassium iodide, and the liquid con. 
tains ammonium iodide. Potassium cyanide dissolves nitrogen iodide 
even in the dark, with evolution of nitregen. 

Nitrogen Copper Iodide-——When an ammoniacal solution of a copper 
salt is mixed with potassium diiodide, a brilliant, crystalline, garnet. 
coloured precipitate of the composition Cul,,2NH,I is gradually 
deposited. When dried, this compound is very stable, but it is 
entirely decomposed by water, with formation of ammonium diiodide, 
and a bronze-coloured cupric oxyiodide, CuO,I, which is decomposed 
by heat into black cupric oxide, iodine, and oxygen. The double 
copper nitrogen iodide is decomposed by aqueous ammonia, with for. 
mation of an ammoniacal solution of cupric iodide and a residue of 
an explosive nitrogen iodide free from copper. When the double 
iodide is heated, iodine and the products of the decomposition of 
nitrogen iodide are given off, and a residue of perfectly pure cuprous 
iodide is left. When distilled, the double iodide yields cuprous 
iodide, and brown, violet, and ammoniacal vapours. The brown 
vapours condense to a black product, decomposed by water with 
formation of a black crystalline nitrogen iodide, which resembles 
iodine in appearance, but which differs from all the other nitrogen 
iodides by dissolving with effervescence in a solution of potash or 
soda, nitrogen or hydrogen being given off, and a considerable quan- 
tity of ammonia formed. 

When Schweitzer’s reagent, prepared by Peligot’s method, is mixed 
with potassium diiodide, a crystalline black double iodide of nitrogen 
and copper is formed, which resembles the preceding compound in its 

neral properties, but yields an explosive cupreous residue when 

ecomposed by washing with water. C. H. B. 


White Phosphorus. By I. Remsen and E. H. Keiser (Chem. 
News, 48, 201—202).—In course of the experiments alluded to in 
this vol., p- 149, the authors had a suspicion that the phosphorus 
with which they were working might have contained some carbon- 
aceous matter. To remove this the phosphorus was distilled in a1 
atmosphere of purified hydrogen, and the vapour condensed in cold 
water. The distilled phos 8 presented a peculiar appearance; it 
floated on the surface of the water, forming a snow-white layer, and 
when placed in warm water changed into ordinary phosphorus. After 
many ex] eriments the authors found that this variety of phosphorus 
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could be prepared in the following manner: Sticks of phosphorus are 
placed in @ tubulated retort, the neck of which is incli upwards, 
and projects into a double-necked globular receiver, containing a 
layer of water and ice 14 in. deep in the deepest part. The receiver 
is supported in a vessel of cold water, and the bent tube, which passes 
from the other neck of the receiver, dips into cold water. A glaas 
tube is fitted into the tubulure of the retort to supply purified hydro- 
gen, which is passed until the apparatus is filled with it; the current 
is then stopped, and the distillation proceeded with ; this is conducted 
steadily so that the vapour as it issues from the retort does not con- 
dense to a liquid. In successful operations a thin white cake is found 
floating on the water. The apparatus is allowed to cool, the retort 
disconnected, and the receiver with its contents put under water to 
displace the hydrogen and remove the phosphorus; if this precaution 
is not taken, the phosphorus is liable to take fire, and give rise to an 
explosion of the mixture of hydrogen and air. White phosphorus is 
light and plastic ; if it is placed on bibulous paper as it dries, it 
fumes, melts without taking fire, and changes to ordinary phosphorus, 
with which its melting point is identical. It is soluble in carbon 
bisulphide, and is not affected by sunlight so readily us ordinary 
phosphorus ; a sample after a year became slightly yellow, but was 
otherwise unchanged. D. A. L. 


Reactions of Gaseous Hydrogen Phosphide. By A. Gavazzr 
(Gazzetta, 13, 324—325).—On passing gaseous hydrogen phosphide 
through a neutral aqueous solution of platinic chloride, an ochreous 
yellow precipitate of the composition PtPH, is obtained: this is 
insoluble in water and hydrochloric acid. It ignites when heated to 
100—110°, or when moistened with fuming nitric acid. 

Arsenic phosphide, AsP, is formed by the action of hydrogen phos- 
phide on a solution of arsenious anhydride in hydrochloric acid. 

An aqueous solution of potassium permanganate absorbs hydrogen 
phosphide at a low temperature, the reaction being represented by the 
equations— 

PH; + 2KMnO, = K,HPO, + 2Mn0, + H,O 
PH; + 2K MnO, = K,HPO, + Mn,0, + H,0. c G 

Preparation of Phosphorus Oxychloride. By E. Dervin 
(Compt. rend., 9'7, 576—578 ).—When phosphorus trichloride is mixed 
with potassium chlorate a violent reaction takes place, phosphorus 
oxychloride and potassium chloride being formed in accordance with 
the equation KCIO, + 3PCl, = 3POC], + KCl. This reaction may 
be utilised for the preparation of phosphorus oxychloride. 500 grams 
of pure phosphorus trichloride free from uncombined phosphorus are 

in a retort of 750—1000 c.c. ey connected with an 
rted condenser, and 160 grams of finely powdered potassium 
shlorate is added through the tubulare in quantities of about 4 
at a time, care being taken to wait each ‘time until ebullition ceases 
before adding more chlorate. When the whole of the chlorate has been 
sdded, the liquid is distilled. The yield is very satisfactory, and the 
oxychloride contains but mere traces of chlorine. C. H. B. 
m 2 
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Action of Sunlight on Phosphorous Anhydride. By A, 
Irvine (Chem. News, 48, 173).—The author prepared his phosphorons 
anhydride by passing a slow current of dry air over molten phos. 

horus, and found that the product turned brown, and changed into 
= phosphorus and phosphoric anhydride when exposed in sealed tubes 
to direct sunlight (compare Lewes, Trans., 1884, 10). D. A. L, 


Boron. By A. Jouy (Compt. rend., 9'7, 456—458).—The products 
of the reduction of boric anhydride by aluminium are: (1.) The 
boride, BAI, which forms golden-yellow hexagonal lamelle, described 
by Deville and Wohbler. (2.) The boride, B,Al, which forms large 
black lamellw, analysed by Hampe (Annalen, 183, p. 75). (3.) Yellow 
quadratic crystals of adamantine lustre containing carbon and alu. 
minium. (4.) A boron carbide, or more probably several carbides 
formed by the alteration of the preceding compounds, at a high tem. 
perature, in presence of carbon and excess of boric anhydride. This 
carbide forms small black very hard crystals, with a bright metallic 
lustre, insoluble in boiling nitric acid. They have a sp. gr. of 
2°542 at 17°, and contain 15:7 per cent. of carbon, ors 
with the formula B,C. C. H. B. 


New Silver Compounds. By T. Poueck and K. Tuiiumet (Ber., 
16, 2435—2448).—Gutzeit has shown (Pharm. Zeit., 1879, 263) that 
when gases containing arseniuretted hydrogen impinge on a piece of 
filter-paper moistened in its centre with one drop of a concentrated 
solution of silver nitrate, the wet spot assumes a lemon-yellow colour, 
whilst at the periphery a brownish-black ring forms, which slowly 
broadens towards the centre until the whole spot becomes black. If 
the spot, whilst still yellow, is moistened with water, it blackens over 
the whole surface, and at the same time shows a strongly acid reaction. 
Hydrogen sulphide, phosphide, and antimonide give similar results. 
The present paper details experiments on the chemical nature of these 
reactions. 

Hydrogen sulphide is passed into a concentrated solution of silver 
nitrate (1 part AgNO, in 0°7—1°0 part water) kept constantly agitated, 
when a yellowish-green precipitate of the formula Ag,S,AgNO, is ob- 
tained. The supernatant liquid has a strongly acid reaction, does not 
contain sulphuric acid, and yields a considerable quantity of ammonis 
when distilled with potash. The precipitate can be heated to 180° 
without decomposition, and then forms a dark-green powder. It is 
decomposed into silver nitrate and silver sulphide by treatment with 
water or alcohol. On oxidation with nitric acid of sp. gr. 1°18 an 
orange-red coloured powder is frequently obtained. This compound 
is also obtained by the action of sulphur on a boiling concentrated 
solution of silver nitrate, and after purification gave results corre 
sponding with the formula Ag,S,Ag,SO, It dissolves in boili 
nitric acid, is decomposed by boiling water into silver sulphide 
sulphate, and by cold hydrochloric acid into silver sulphide and 
chloride. 

Arsenic trihydride acting on dilute solution of silver nitrate has 
long been known to yield metallic silver, arsenious anhydride, and 
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nitric acid; with a concentrated solution, however, the reaction is 
very different. The first few bubbles of gas produce a deep lemon- 
yellow coloration, no precipitate is formed, and the liquid acquires 
an acid reaction; this coloration remains for one or two days, 
then the liquid becomes colourless, silver is precipitated, and the 
solution contains arsenious and arsenic acids. If a rapid stream of 
arsenic trihydride be passed. into a concentrated solution of silver 
nitrate at O°, the whole liquid solidifies to a yellow crystalline mass, 
but rapidly blackens from separation of silver. Many experiments 
were tried to isolate the compound, but its instability was too 
great. Analysis by an indirect method pointed to the formula 
Ag, As. 3AgNOs. 

With concentrated solutions of silver nitrate, hydrogen phosphide 
gave results exactly similar in appearance to those obtained with 
arsenic trihydride. The composition of the yellow precipitate from 
indirect determinations was Ag;P,3AgNO3. 

A yellow precipitate is also obtained by the action of antimony tri- 
hydride on concentrated solution of silver nitrite. It could not be 
isolated, but indirect determinations gave the formula Ag,Sb,3AgNQs,. 
Unlike arsenic, phosphorus, and sulphur, metallic antimony does not 
yield the double compound ; when it is placed in a solution of silver 
nitrate, Ag,Sb is first formed, but is soon converted into antimonious 
oxide and silver. A. J. G. 


Silver Nitrite and Ammonia. By A. Reycuier (Ber., 16, 
2425—-2428).—On dissolving silver nitrite in concentrated aqueous 
ammonia heat is evolved, and the liquid soon deposits well-formed 
brilliant yellow prisms of the formula AgNO,,NH;, soluble in water, 
sparingly soluble in alcohol, nearly insoluble in ether, and melting at 
70°. Long-continued heating above the melting 7 decomposes 
the compound, all the ammonia being expelled, and the residue con- 
sisting mainly of silver nitrite. On gently heating the compound 
with ethyl iodide, it yields silver iodide, ethy! nitrite, and ammonia. 

On heating the. monammonia compound with alcoholic ammonia 
and precipitating with ether, the diammonia compound AgNO,(NH;) 
is obtained as a white crystalline mass, rapidly losing ammonia on 
exposure to air. 

The finely powdered monammonia compound rapidly absorbs 
ammonia gas, with considerable evolution of gas, and apparently 
yields a triammonia compound, AgNO,(NH;);; it is readily soluble 
in water, and rapidly loses ammonia on exposure to the air. . 

A. J. G. 

Crystallised Calcium my ea produced in the 
Dephosphorisation of Iron. By A. Caryor and Ricwarp (Compt. 


rend., 97, 316—320).—The slag formed in working the Thomas- 
Gilchrist process at Joeuf (Meurthe-et-Moselle) has a brownish or 
blackish colour, and is more or less crystalline, some parts consisting 
of transparent crystalline matter, which acts strongly on polarised 
light, whilst other parts have a reddish colour, and resemble brown 
hematite. The surface of the slag is covered with black crystals, 
some of which are slender needles, whilst others are right rhombic 
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prisms with brilliant faces. These crystals are frequently aggregated 
in columnar masses, which terminate in small vitreous perf 
translucid blue crystals. Similar blue crystals are found in the 
cavities in the slag, and appear to form one of its principal con. 
stituents. These are very constant in composition, but frequently 
enclose small black needles or particles, which can, however, be 
removed by means of a magnet. The blue crystals have the com- 
position— 


PO; SiO,  AlO,; CeO. MgO. FeO. Mn0. 
295 1242 2:76 5320 traces 1°80 traces = 9983. 


Vanadium could not be detected. The numbers correspond with the 
formula 8P,0,,8Si0,,Al,0;,FeO0,36CaO. Regarding the crystals as 
consisting essentially of calcium silicophosphate, the formula becomes 
P,05,Si0,,5CaO or Ca,;P,0, + Ca,8i0,;. The composition of the 
crystalline slag is variable ; it contains a lower proportion of phos. 
phoric acid than the blue crystals, and a considerable excess of ferrous 
and manganese oxides. 

The calcium silico-phosphate crystals belong to the rhombic system, 
the angles being mm = 113° 10° and e’e’ (on p) = 64°. They are 
strongly doubly refractive, and exhibit well-marked dichroism. When 
the plane of their optical axis is parallel with the principal section of 
the Nicol’s prism, they have a cobalt-blue colour; when it is perpen- 
dicular, they are almost colourless. C. H. ‘B. 


Presence of Yttrium in the Sphene of Biellese Syenite. By 
Cossa (Gazzetta, 13,326).—The author has found yttrium and cerium 
in the sphene of Biellese syenite to the amount of about 23 per cent. 
This is an important fact, as it affords additional evidence of the 
analogy between the syenite of Biellese and those of Planceuschen- 
giund and Sweden. Besides showing that substances exist in the 
Alps which were formerly believed to be exclusively confined to 
Northern Europe, it proves that these rare metals are widely diffused, 
and their association with calcium compounds may be important in 
relation to their valency. C E. G. 


Separation of Gallium. By L. pe BorspaupRran (Compt. rend, 
97, 295—297, and 521—522).—From Vanadium.—(1.) The feebly 
acid hydrochloric acid solution is mixed with arsenious acid and an 
excess of acid ammonium acetate, and treated with wt myo sulphide. 
Vanadium is not precipitated, but the arsenious sulphide carries down 
the whole of the gallium. The precipitate is washed with water con- 
taining ammonium acetate and hydrogen sulphide, and treated with 
aqua regia. The arsenic acid is reduced with sulphurous acid, and 4 
current of hydrogen sulphide is passed through the strongly acid 
liquid, when the arsenic is precipitated alone, all the gallium remain- 
ing in solution. This is the only process which gives accurate results 
when used alone, and it is especially useful for separating small 
quantities of gallium from large quantities of vanadium. (2.) The 
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solution is almost neutralised with ammonia, mixed gradually with an 
excess of ammonium sulphide, and agitated. Dilute hydrochloric 
acid is then added in considerable excess with constant agitation, and 
the precipitated vanadyl sulphide is filtered off and washed with 
dilute hydrochloric acid containing hydrogen sulphide. The filtrate 
is boiled with aqua regia to destroy anmmonium salts, the nitric acid is 
then expelled, and precipitation repeated six or seven times. The 
vanadyl sulphide is also dissolved in aqua regia, and reprecipitated 
several times. (3.) The hydrochloric aeid solution is made alkaline 
with ammonia, and boiled wntil the liquid is neutral. The precipitate 
is redissolved and reprecipitated two or three times; the filtrate is 
treated by method (1) in order to separate the last traces of gallium. 
(4.) The solution is mixed with sulphuric acid and ammonium sul- 
phate in proper proportions, and the gallium alum is purified 
recrystallisation. The solution contains small quantities of gallium. 

If the amount of gallium is very small, process (1) is used; if the 
proportion of gallium is large, and that of vanadium small, the greater 

of the gallium is removed in the form of alum, and the mother- 
Kguid is treated by the following method. When the gallium and 
vauadium are present in approximately equal proportions, the liquid 
is twice boiled with ammonia (2), and the filtrate treated by (1). 
The precipitated gallium hydroxide is eonverted into alum, and the 
mother-liquor is again boiled with ammonia. The filtrate is treated 
by (1): the precipitate is mainly converted into gallium alum, and 
the mother-liquor is finally treated by (1). 

From Tungsten.—The tungsten is converted into alkaline tungstate, 
and the solution evaporated almost to dryness at a gentle heat in pre- 
sence of a considerable excess of hydwochleric acid, a small quantity 
of water is then added, and the hquid again evaporated almost to 
dryness. The residue is treated with » moderately large quantity of 
very dilute hydrochloric acid, gently heated, and the liquid filtered. 
The filtrate is free from tungsten; the traees of gallium in the 
precipitate are removed by dissolving it in ammonia, and repeating 
the process. 

From Phosphoric Acid.—{1.) The gallium is precipitated by potas- 
sium ferrocyanide in presence of a large quantity of hydrochloric acid, 
and the precipitate is washed with water strongly acidified with 
hydrochloric acid. (2.) The solution is mixed with about one-third 
its volume of strong nitric acid, and the phosphoric acid precipitated 
by means of ammonium molybdate, the gallium and molybdenum 
being afterwards separated by the method previously described. 
(3.) The feebly acid solution is mixed with arsenious acid and 


ammonium acetate, and treated with hydrogen sulphide, as described 
above. C. H. B. 


Diffusion of Vanadium in the Mineral and Vegetable King- 
doms. By L. Ricciarp! (Gazzetta, 13, 259—262).—After a recapitu- 
lation of the results obtained by various authors on the occurrence of 
vanadium in rocks and minerals, the author gives the results of his 
own experiments on the existence of that metal in volcanic emana- 
tions ancient and modern. These are as follows, the numbers denot- 
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ing the percentage of vanadium sesquioxide found in the several 
substances examined :— 


” ” 
9 


” ( 
Ashes from Vesuvius (1872) 
Lava of Vesuvius (1881) 
Lava of Etna (1669) 
” ” (1879) 
Basalt of Pachino 
Basalt of the Isola dei Ciclopi.... 


Scacchi has found vanadium in incrustations of the Vesuvian lava 
of 1631. 

E. Bechi (Atti della R. Accademia det Lincei [3], 3, 403 [1878-79)), 
after having found this element in argillaceous limestones, in schists 
and in sands, has established its presence in plants, especially in those 
growing on clay soils. 

The author of the present paper bas also found it in the ashes of 
grasses growing on the Etna lava of 1669, but the proportion was too 
small for quantitative estimation. Its occurrence in plants may be 
regarded as having some relation to the isomorphism of vanadic and 
phosphoric acids. H. W. 


Sulphur Compounds of Molybdenum. By G. Kriiss (Ber., 16, 
2044—2051).—According to Berzelius, molybdenum forms not only 
a di- and tri- but also a tetra-sulphide, MoS,, a compound which would 
point to molybdenum as possessing a quantivalence of eight, and 
would be analogous to the uranium tetroxide. The author has suc- 
ceeded in isolating this tetrasulphide by melting molybdic acid with 
potassium carbonate, exhausting the melt with water, and passing 
hydrogen sulphide into the solution when heated to the boiling point. 
A black powder together with a crystalline substance separates out. 
This mixed material is washed first with cold water, then with hot 
water to dissolve out the molybdenum di- and tri-sulphide, and the 
resultant chocolate-brown powder is heated in a current of hydrogen 
sulphide until its weight is constant. The result of the analysis 
show that this substance is molybdenum tetrasulphide. 

The author also describes a series of compounds intermediate 
between the salts of molybdic and sulphomolybdic acids, which may 
be designated by the generic term oxythimolybdates. 

Ammonium orthorythiomolybdate, prepared by passing hydrogen 
sulphide into an ammoniacal solution of ammonium molybdate, crys- 
tallises in golden-yellow needles of the composition (NH,),Mo0,S,, 
which was assigned to the substance by Debray. The corresponding 

tassium salt forms reddish. golden needles. 

Besides the crystalline orthoxythiomolybdate, a number of amor- 
phous oxysulphomolybdates are obtained by the decomposition of the 
molybdates by the alkaline hydrosulphide. Ammonium pyroxy- 
thiomolybdate, prepared by decomposing ammonium molybdate with 
ammonium hydrosulphide, is a reddish-golden precipitate having the 
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composition H,Mo,0,8,(= 2H,MoO,S8, — H.S), which evidently 

stands to orthoxymolybdate in the same relation as ortho- to pyro-phos- 

phoric acid. The corresponding sodium salt is a golden amorphous 
wder. 

Thiomolybdates. — These compounds were obtained by Berzelius 
by passing hydrogen sulphide into the molybdates and evaporating 
the liquid; the substances formed by the process are, however, far 
from pure, owing to a loss of hydrogen sulphide and formation of the 
oxythiomolybdates. The potassiam salt can best be prepared by 
fusing together potassium carbonate, sulphur, and a large excess of 
the natural molybdenum sulphide. 

Dithiomolybdates.—On passing hydrogen sulphide into a solution 
of potassium molybdate containing a large excess of free alkali, an 
orange-yellow precipitate separates out; this has the composition 
K,Mo,S,, or potassium dithiomoly bdate. V. H. V. 


Complex Inorganic Acids. By W. Gisss (Chem. News, 48, 
155).—Two communications from the author on this subject have 
already appeared in this Journal (Abstr., 1882, 469, 702). In these 
commuuications only binary compounds have been referred to, and 
these can be represented by the general furmula :— 


mRO;.nR’,0;.pR' ',0, 


in which m = any even number from 10 to 48; R = either molybde- 
num or tungsten; R’ either phosphorus or arsenic; and R” the basic 
radical. He has now extended the generalisation, and states that the 
phosphorus and arsenic may be replaced by vanadium or antimony, 
or possibly by niobium and tantalum; for example, well-defined and 
beautifully crystalline vanadio-molybdates have been obtained having 
the formule :— 


6Mo0;,V,0;,2Am,0,H,O + 4Aq. 
16Mo0;, V,0;,5BaO,H,O + 28Aq. 


Moreover, the group R’,0; may be replaced by the group R,O, as 
As,0;,Sb,0;,P,03, and probably V,03. hus the formula of an ammo- 
nium phosphoroso-molybdate is — 


24Mo0;,2P,0;,54m,0 + 20Aq. 


These R,O, compounds are converted by oxidation into the salts con- 
taining the group R,O;. Klein has described salts containing R,O;; 
salts of this class containing hypophosphorous acid have also been 
obtained, such as the ammonium hypophosphomolybdate of the 
formula 24Mo00,,6P0.,,6Am,0 + 7Aq. There are a great many 
ternary compounds of a similar character containing molybdic or 
tungstic oxide united with two other oxides. A great many have the 
general formula, mRO,n,R’,0;,pR’,0;,7R”,0, in which RO; = molybdic 
or tungstic oxide, whilst R’;,Q; and R”O, = two different oxides of the 
same type; for example, P,O,and V,0;. It has not as yet been proved 
that any two known oxides of the type R,0; can enter together into 
such compounds. The following are some examples of these salts :— 
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14M00,,8V,0;,P,0;,8Am,0 + 50Aq. 
48Mo0;, V,05,2P,0,,7Am,0 + 30Aq. 
60 W Oy, V,0;,3P20s, 10Am,0 + 60Aq. 
16W 03,3V;,05,P,05,5A4m,0 + 37Aq. 


But the compounds containing MoO, or WO, in combination with 
oxides of two types are still more numerous. They have the follow- 
ing general formul# :— 


mRO,,nR’,0; :pR",0,7R”,O; 
mRO;,nR”,0;,pR',0,,rR'"20 ; 
mRO,,nR’,0;,pR',0;,7R”’,0 ; 


in which R.0; may be P,O,, V.0;, As.0O,, Sb.0,, and poe Nb,0; 
and Ta,0,, whilst R,0; may be B,0O,, P,O,, VU; As, 3 Sb,03. The 
author has also prepared salts belonging to the te compounds 
with the general formula mBOynR',0,,pR” O,,rR'"O,. one of this 
series containing R’,O, in place of R’,O, have as yet been prepared. 

Quarternary compounds also exist, for the author has obiained the 
following in well-defined crystals :—60WO,,3P,0,,V:0,, VO,,18Ba0 
+ 150H,0O, which is reducible to the-general formula :— 


mRO,,nR’,0;,pR",05,gR’” O2,7R’ % oO. 


It is evident that the possible number of various combinations in this 
group is very great. Besides the above types, the author has obtained 
other compounds containing neither molybdenum nor tungsten ; for 
example: phospho-vanadates, arseno-vanadates, and antimony-vana- 
dates, which are frequently crystalline, and have the general formula 
mR’,05,nR'’,0;,pR,0. D. A. L. 


Mineralogical Chemistry. 


Brucite of Cogne, Val d’Aosta. By Frizpe. (Gazzetta, 13, 278). 
—This mineral gave by analysis 67°06 per cent. MgO, 1°13 Fe, 
29°48 H,O, and 2°13 silica and insoluble matter, total 99°80; or de- 
ducting the silica and insoluble portion: 68°53 MgO, 1:15 FeO, and 
30°13 water = 99°31, agreeing nearly with the formula MgO,H,0 or 
Mg(OH),, and showing that this mineral is identical with the brucites 
of other localities, and in particular with that of Hoboken. Like all 
other brucites, it is accompanied by serpentine. H. W. 


Chemical Composition of Apatites. By J. A. Vortcxer (Ber., 
16, 2460—2464).—The formula 3Ca,(PO,), + { or usually as- 
signed to apatite, does not appear to be founded on direct determina- 
tions of all the constituents, but to have been assumed on the strength 
of its isomorphism with pyromorphite, 3Pb,;(PO,), + PbCl,. In par- 
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ticular, the fluorine seems not to have been estimated, but calculated 
from the excess of lime beyond that required for the phosphate and 


chloride. 
The author /has determined all the constituents in several samples 


of apatite, and finds that the amount of fluoride and chloride is 
always considerably below that required by the above formula, but 
that there is an excess of calcium oxide present equivalent to the 
deficiency in the haloid salt, and that apatite must therefore be repre- 


sented by the formula— 
CaCl. 
3Cas(PO,): + 1¢ CaF, 
CaO. 
The analyses were all made from crystals with completely smooth 


and sharp faces. A and B are Canadian apatites, D, Ea, Eb, and 
F Norwegian apatites containing no fluorine. 
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Formation of Albite in the Wet Way. By C. Frizpen and E. 
Sarasin (Compt. rend., 9'7, 290—294).—W hen solutions of sodium sili- 
cate and aluminium silicate in the proportions necessary to form albite 
are heated together in a strong steel tube at about 400°, no albite is 
formed, butcrystals and globules of analcime separate out in considerable 
quantity, a certain proportion of the sodium silicate and traces of the 
aluminium silicate remaining in solution. If, however, the sodium sili- 
cate is added in excess to the extent indicated by this experiment, and the 
solution heated at about 500°, crystals of albite are obtained identical 
in chemical composition and physical properties with the natural 
crystals, The crystals are sometimes slender needles, sometimes 
shorter and thicker prisms, and some of them show the usual albite 
twinning. When the solution of sodium and aluminium silicates is 
nixed with potassium chloride, the results are somewhat contradictory. 
In the first experiment, no albite was formed, but crystals of quartz 
and a quantity of small crystals apparently belonging to the cubical 
system were obtained. In other experiments, however, both albite 
and orthoclase were formed simultaneously, but the two minerals did 
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not crystallise together. Albite is furmed even in liquids containing 
four times as much potassiam as sodium, and sodium chloride even in 
large proportion is apparently without effect on the formation of the 
mineral. C. H. B. 


Rhodonite from Vit. By V. Fino (Gazzetta, 13, 277).—This 
rhodonite is red, but is mixed with a black substance difficult to 
separate, probably a product of alteration. The rhodonite has a 
density of 3°65, hardness 5—5°6. It melts before the blowpipe, gives 
a brown bead with borax; with phosphorus salt a bead which is 
opaque when cold, and becomes red in the reducing flame. Its analysis 
gave— 

Loss by 
Si0,. MnO. FeO. CaO. _ignition. 
44°31 48°77 1°53 444 1°25 = 100°30 
4434 48°64 148 457 1-23 = 100°16 


agreeing nearly in composition with the rhodonite of S. Marcel, in 
which Ebelman found 46°37 SiO,, 47°38 MnO, and 5°48 CaO. 
H. W. 


Artificial Production of Rhodonite and Zephroite. By 
A. Gorceu (Compt. rend., 9'7, 320—323).—When a current of hydro- 
gen and carbonic anhydride charged with aqueous vapour is passed 
overa mixture of 10 parts manganous chloride and 1 part precipitated 
silica fused at a cherry-red heat, the manganous chloride is partially 
decomposed, yielding hydrochloric acid and manganous oxide, which 
dissolves in the unaltered manganous chloride and is thus brought into 
intimate contact with the silica. The first product is a bisilicate, 
which is obtained in small distinct rose-coloured crystals by treating 
that part of the fused mass which is insoluble in water with dilute 
hydrochloric acid (1:2). If the action of the moist gas is prolonged, 
and the residue after being washed with water is treated with very 
dilute hydrochloric acid (1 : 50), grey crystals of a normal silicate 
are obtained. In these experiments, the aqueous vapour is the active 
agent, the hydrogen or carbonic anhydride simply preventing access 
of air and consequent formation of hausmannite. The rose-coloured 
crystals have the composition SiO,,MnO, und correspond in crystal- 
line form and other properties with rhodonite; the grey crystals 
have the composition SiO,,2MnO, and correspond with tephroite. 
The presence of alkaline chlorides has no effect on the production of 
these compounds. In presence of the chlorides of iron, magnesium, 
and calcium, small quantities of these metals are taken up, but the 
oxygen ratio remains the same. The artificial crystals are about a 
degree softer than the natural crystals. Both compounds are anhy- 
drous, and do not appreciably oxidise in dry or moist air. They melt 
with difficulty at a bright red heat, forming a brown enamel, and they 
dissolve in fused manganous chloride, and are deposited in definite 
crystals on cooling. ‘lhe rose-coloured silicate when fused with man- 
ganous chloride in presence of aqueons vapour, is gradually converted 
into the neutral silicate, and the latter, when fused with manganous 
chloride and silica out of contact with air and moisture, is converted 


MINERALOGICAL CHEMISTRY. 165 


into an acid silicate, insolable in hydrochloric acid. Hydrochloric 
acid has little action on the rose-coloured silicate, but attacks the 
neutral salt even when very dilute; sulphurous acid also has no action 
on the first compound, but dissolves the neutral salt. Chlorine water 
blackens and partly dissolves the grey-crystals, but has little action 
on the acid salt. Saturated solutions of carbonic anhydride and 
hydrogen sulphide respectively decompose the neutral salt, but have 
no action on the other. A 2°8 per cent. solution of sodium hydrogen 
carbonate has very little action on the rose-coloured salt at 40—60°, 
but partially converts the grey silicate into carbonate. Natural rho- 
donite behaves in exactly the same way as the artificial product, and 
it would appear probable from these reactions that the manganese 
carbonate, sulphide, and peroxide found in mineral veins have been 
formed by the alteration of tephroite rather than by that of the much 
more stable rhodonite. C. H. B. 


Meteoric Dust and Analysis of the Soil of Sahara. By 
Taccuint (Gazzetta, 13, 327).—An investigation as to the origin of the 
rains of sand and meteoric dust which fall in Italy, and especially in 
Sicily, shows that the sand comes from Africa, being raised by 
cyclones, and carried into Sicily and Italy by the strong south-east 
and south-west currents. Tacchini and Macagno are comparing these 
powders with the soil from the Desert of Sahara. C. E. G. 


Analysis of the Brine-Spring of Stoke Prior, Worcestershire. 
By A. B. Grirrirus (Chem. News, 48, 207).—This deposit of rock- 
salt is in the lias; the water is pamped from a depth of over 300 feet. 
The following are the results of analyses recently made by the author, 
which are compared with results obtained by Northcote in 1854 :-— 


Griffiths (1883.) 


Northcote (1854.) I. IL 
Per cent. Per cent. Per cent. 
137779 13°7741 13°7752 
‘ 01192 
00159 
Ferric oxide trace 
Chlorine . 15°4620 
Phosphoric acid .... trace 
Silicic acid trace 
Lithium trace 
trace 
trace 
0°4890 0°4892 


It contains 25°49 per cent. sodium chloride, the brine is therefore a 
saturated solution; the sp. gr. is 1°2049 at 24°. D. A. L. 
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Organic Chemistry. 


Galician Petroleum. By B. Lacnowicz (Annalen, 220, 188— 
206).—The volatile portion of the petroleum from Boryslaw, in Galicia, 
boiling between 30° and 125°, contains the following hydrocarbons: 
—(1) Isopentane boiling at 30°, which yields a chloride boiling at 100° 
(sp. gr. 0°8703 at 20°); (2) normal pentane boiling at 37° (sp. gr. 
0°6267 at 14°), yielding two chlorides boiling at 106° and 104°; 
(3) a hexane boiling at 60° ; (4) hexane boiling at 70° (sp. gr. 0°6985 
at 14°); (5) heptane boiling at 99°; (6) nonane boiling at 148°; and 
(7) decane boiling at 152°, and a decane boiling at 162—163° (sp. gr. 
0°7324 at 20°); also benzene, toluene, xylene, and mesitylene. The 

troleam does not contain any olefines. The author is of opinion 
that olefines do not occur ready formed in petroleums, but that they 
are produced in the process of distillation. 

The relatively high sp. gr. of certain portions of the distillate of the 
petroleum, from which the hydrocarbons of the benzene series have been 
removed, leads the author to infer the  lvwerw of the hydrides of the 


aromatic hydrocarbons, e.g., hexahydrotoluene and hexahydro-iso- 
xylene. Ww. C. W. 


Some Paraffins and their Derivatives. By B. Lacnowicz 
(Annalen, 220, 168—188).—Diamyl, CH, prepared by the action 
of sodium on amyl bromide from commercial amyl alcohol, boils at 
157°1°, and has the sp. gr. 0°72156 at 22°. It is a tasteless liquid, 
having a faint odour. It is soluble in 12 parts of acetic acid at the 
ordinary temperature, and is miscible with alcohol, ether, benzene, 
and chloroform in all proportions; it is not attacked by sulpharic 
or nitric acid. The hydrocarbon ignites at 53°. No bromide could 
be isolated by the action of bromine on diamyl, as the product splits 
up into decylene and hydrobromic acid on distillation. Decylene 
(boiling at 161°5°) has an aromatic odour. 

Normal decane, obtained by the action of sodium on a mixture of 
octyl and ethyl bromides diluted with benzene, is tasteless, and almost 
inodorous. It boils at 169°5°, and ignites at 55°. Its sp. gr. at 18° 
is 0°73097. Dioctyl (melting at 19—20°) is obtained as a bye-product. 
Secondary octyl bromide (sp. gr. 1°0989 at 22°), boils at 188°, with 
slight decomposition. Octylene boils at 122°4°. 

hen sodium acts on a mixture of ethyl bromide and secondary 
octyl bromide, dioctyl and butane are formed, but decane is not pro- 
duced. Dioctyl is a thick colourless liquid, boiling at 263° (sp. gr. 
08001] at 11°). The paraffins are almost devoid of ~—_, oa 


Butylene and its Derivatives. By E. Pucuor (Ann. Ohim. Phys. 
[5], 28, 507—569) —Butylene is most conveniently prepared by 
warming a mixture of fermentation butyl alcohol (24 parts), sulphuric 
acid (24 parts), plaster of Paris (4 parts), and potassium sulphate 
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(1 part). The gas is passed through two flasks containing milk of lime 
or soda; it is then dried over quicklime, and condensed by a freezing 
mixture. At the ordinary temperature, water absorbs one-tenth its 
volume of the gas, alcohol 36 vols., and glacial acetic acid, 62 vols. 
Liquid butylene boils at —4°. Its sp. gr. at —14°2° is 0°639. Butyl 
butyrate and isotributylene are obtained in small quantities as bye- 
products in the preparation of butylene. They are also formed by the 
action of phosphorus pentachloride on butyl alcohol, and butyl 
butyrate is produced on heating butyl alcohol with phosphoric anhy- 
dride. Butylene is absorbed by sulphuric acid, yielding isotributy- 
lene boiling at 180°, and a mixture of isomeric bodies boiling between 
172° and 244°. Butylene unites with bromine to form the dibromide 
C,H.Br2, a colourless liquid boiling at 153° (sp. gr. at 0° = 1°8053); 
with hydriodic acid it yields an iodide which boils with decomposition 
at 100°25°. Cold concentrated hydrochloric acid absorbs butylene 
with formation of the tertiary chloride boiling at 55° (sp. gr. 0°8658 
at 0°). In diffused daylight chlorine unites with butylene to form 
the dichloride C,H,Cl,, boiling at 129°. The product of the action of 
alcoholic potash on this chloride contains oxygen. At the ordinary 
temperature in direct sunlight, chlorine replaces 4 atoms of hydrogen 
in the chloride, yielding the compound C,H,Ol,. At a higher tem- 

rature, chlorine expels two more atoms of hydrogen and C,H,C\, is 
ormed. The former compound is decomposed by alcoholic potash ; 
4 mols. of hydrochloric acid being eliminated, and C,Cl, produced : it 
is an castes liquid, which ap to boil above 200°. Alcoholic 


potash decomposes the chloride C,H,Ch, yielding a compound havi 
W. 


the composition (C,Ck),. C. W. 


Some Reactions of Tertiary Alcoholic Iodides. By K. Bavgr 
(Annalen, 220, 158—168).—Tertiary pentyl iodide is decomposed by 
water into hydriodic acid and ethyl dimethy] carbinol. It is also decom- 

by methyl alcohol at 100°, yielding methyl iodide and tertiary 
amyl alcohol. Under similar treatment tertiary butyl iodide yields 
methyl iodide and trimethyl carbinol. On heating a mixture of methyl 
acetate and tertiary butyl or amyl alcohol for several hours, methyl 
iodide, acetic acid, and butylene or amylene are produced. 
W. C. W. 

Menthyl Chloride. By G. Arta (Compt. rend., 9'7, 323—324).— 
When an ethereal solation of menthene is treated with hydrochloric 
acid gas, or when menthene and a concentrated solution of hydrochloric 
acid are heated together in sealed tubes at 120°, menthene hydrochloride, 
CyH»,HCl, is obtained. It isanoily liquid, which burns with a green- 

flame, and cannot be distilled without decomposition. When 
boiled with: water, it yields hydrochloric acid and menthene, and when 
heated with silver acetate in a closed vessel, it yields acetic acid, silver 
ehloride, and menthene, but no menthyl acetate. This compound 
therefore agrees in its properties with the menthyl chloride obtained 
by Oppenheim by the action of concentrated hydrochloric acid on 
menthol in a closed vessel, and the author considers that the two. com- 
pounds are identical, just as camphene hydrochloride and the chloride 
obtained from borneol are identical. These: last two compounds, how- 
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ever, appear to be true hydrochloric ethers, whilst the derivatives of 
menthol have no analogy to the hydrochlorides of terebenthene. 

The menthene used by the author was dextrogyrate, unlike that of 
Walter, Oppenheim, and Moriya, which was inactive. C. H. B. 


Silver Nitrocyanide. By C. L. Buoxam (Chem. News, 48, 154), 
—The author has examined the crystalline compound obtained by dis- 
solving pure silver cyanide in a nearly saturated boiling solution of 
silver nitrate. It is anhydrous, and is decomposed by water into silver 
cyanide and nitrate. Analysis gives 68°09 per cent. total silver, deter- 
mined in nitric acid solution of the compound ; 22°97 per cent. silver 
as cyanide, determined in residue from decomposition with water; 
45°64 per cent. silver as nitrate, determined in aqueous extract. Its 
constitution is therefore AgCy,2AgNO,, and not AgN Ont Oy, as is 

.L. 


generally supposed. 


Reaction between Mercuric Cyanide and Silver Nitrate in 
Presence of Ammonia. By C. L. Bioxam (Chem. News, 48, 
161).—W6Ohler obtained a salt having the formula AgNO,,HgCy, + 
2Aq, from which, according to Gmelin’s Handbook, alkalis throw 
down silver cyanide, a reaction incompatible with the above formula, 
The author has investigated the subject, and his results form the 
substance of this paper. 

When neutral solutions of mercuric cyanide and silver nitrate are 
mixed together, the mixture becomes acid, indicating the formation of 
mercuric nitrate, whilst it deposits a crystalline double salt. The 
same salt is formed when precipitated silver cyanide is dissolved in a 
solution of mercuric nitrate. The aqueous solution of the salt is pre- 
cipitated by ammonia and by hydrocyanic acid, which causes the 
separation of silver cyanide, indicating the presence of silver nitrate 
in the salt. 

If mercuric cyanide in solution is added by degrees to an ammo- 
niacal solution of silver nitrate, a white, opaque and silky crystalline 
precipitate separates. The two precipitates have the same compusi- 
tion, and the numbers from analysis, after corrections have been 
made for impurities, agree with those required by the formula 


2HgO,HgCy2,7AgCy :-— 
Ag. Hg. Cy. 


Calculated (for formula) .. 46°60 36°99 14°42 
46°43 37°03 14°29 


The impurities found were 0°32 per cent. of ammonia and 2°11 per 
cent. nitric acid. The silver was determined as chloride, the mercury 
as sulphide, and the cyanogen by converting it into ammonium thio- 
cyanate, and subsequent precipitation with silver nitrate. Both pre- 
cipitates are anhydrous, and explode when heated, the opaque one 
more violently than the crystalline. The filtrate from these precipi- 
tates deposits silver cyanide, and the filtrate from this contains & 
small quantity of silver and much mercury and cyanogen. 

The author is therefore of opinion that in the above experiments 
the mercuric cyanide and silver nitrate are converted, at least par- 
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tially, into silver cyanide and mercuric nitrate, and the precipitate 
formed in the presence of ammonia is composed of silver cyanide and 
mercuric oxycyanide. D. A. L. 


Influence of Asymmetrical Carbon-atoms on the Ethanes 
Derived from Active Amyl Alcohol. By F. Just (Annalen, 220, 
146—157).—In order to observe the influence of asymmetrical carbon- 
atoms on the optical activity of organic compounds, and to test the 
accuracy of Le Bel’s hypothesis (Bull. Soc. Chim. [2], 22, 337) the 
author has examined a series of the derivatives of active amyl alcohol. 
The amyl alcohol was prepared from fusel oil by Le Bel’s process. 
Repeated attempts to obtain the methylamyl described by Le Bel 
(ibid. [2], 25,545) proved unsuccessful, but the following compounds 
were investigated. Isopentane, boiling at 30°, prepared by the action 
of zinc and hydrochloric acid on an alcoholic solution of active amyl 
iodide ; methylethylpropylmethane, boiling at 91°, from amyl and ethyl 
iodides, and diamyl which yielded the following results :— 


, Sp. gr. [a]. 
Amy] alcohol, C,H;.CHMe.CH,.0H ; aa —2°82 
Amyl iodide, C;H;.CHMe.CHaI 15425 at 16° +2:43 
Ethyldimethylmethane, C,H;.CHMe, 0°6375 at 13 0 
— Ipropy!- | o 4, CHMe.CH,.CH,Me.. 0°6895 at20 +3-93 


Active diamyl, C,H;.CHMe.CH,.CH,.CHMe.C,H, 0°7463at22 +8°69 


These results confirm the accuracy of Le Bel’s hypothesis. 
W. 


C. W. 


B-Butyl Glycol. By A. Wurtz (Compt. rend., 9'7, 473—475).— 
The action of sodium-amalgam on a cold dilute slightly acid solution 
of aldol yields butyl glycol, which forms a thick perfectly colourless 
liquid boiling at 207—208° under a pressure of 769 mm., and soluble 
in all proportions in water, alcohol, and ether; sp. gr. at 0° = 1°0259. 
It is violently attacked by phosphorus pentachloride, with formation 
of a small quantity of a chloride boiling at 130—135°, and another 
product which cannot be distilled, but which contains both chlorine 
and phosphorus. Acetic chloride also reacts violently with butyl 
glycol, forming hydrochloric acid and an acetin which cannot be purified 
from chlorine even by distillation with silver acetate. The same acetin 
is easily obtained by heating the glycol at 100° in sealed tubes for 
several days with 6 or 8 times its weight of acetic anhydride. It 
forms a colourless neutral liquid, insoluble in water, with a feeble 
acetic odour; sp. gr. at 0° = 1055. It has the composition 
C,H,(AcO),. When the butyl glycol is heated for some time with a 
large excess of highly concentrated hydriodic acid it yields butylene 
di-iodide, C,HI,, probably CHMeI.CH,CH,I; sp. gr, at 0° = 2-291. 

That fraction of the crude butyl glyco! which boils at 220—250° 
under ordinary pressure, contains a substance which boils at 160— 
165° under a pressure of 15 mm. It has the same composition as 
dialdanic alcohol, CyH»O;, and is probably an isomeride of that 
body. It yields an acetin. C. H. B. . 
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Fermentation of Glycerol with the Bacteria from Ammo. 
nium Tartrate. By A. Viena (Gazzetta, 13, 293—296; Ber., 16, 
1438).—The glycerol (2,200 grams) mixed with a solution of potas. 
sium phosphate (22 grams) and ammonium tartrate (44 grams), is 
diluted with water (40 litres), and a small portion of liquid containing 
the bacteria of ammonium tartrate added ; this is easily obtained by 
adding to a solution of ammonium tartrate a small quantity of the salts 
necessary to nourish the bacteria, and exposing it to the air until they 
have developed. The glycerol mixture is allowed to ferment for two 
months at a temperature of 20—25°, adding calcium carbonate from 
time to time to neutralise the paraffin acids as they are formed: 
hydrogen and carbonic anhydride are evolved during the whole time 
that the fermentation is going on; when gas is no longer given off the 
liquid is distilled with excess of calcium carbonate; ethylic alcohol 
(72 grams), normal butylic alcohol (196 grams), and an insignificant 

uantity of the higher alcohols pass over with the aqueous vapour. 

he author has not as yet examined the residuum containing the 
calcinm salts. As the yield of normal butyl alcohol is 9 per cent. of 
the glycerol employed, it seems to be the most convenient process for 
preparing that compound. C. E. G. 


Electrolysis of Glycerol with Electrodes of Carbon and Pla. 
tinum. By A. Barrow and G. Papasoati (Gazzetta, 13, 287—293).— 
The authors have already published on this subject (Abstr., 1882, 406). 

Electrolysis with Gas-carbon Electrodes.—The glycerol diluted with 
an equal bulk of dilute sulphuric acid (1 : 5), was electrulysed, using 
six Bunsen’s elements which were renewed every five days; the 
negative electrode was of platinum, and the positive of gas-carbon; 
hydrogen in abundance was evolved at the negative pole, and but very 
little gas at the positive pole, which was rapidly disintegrated, being 
reduced to one-third of its weight after the action had continued for 
a month. An abundant black deposit of carbon mixed with mellogen 
formed at the bottom of the voltameter; the liquid became dark, and 
there was an intense, suffocating odour of acraldebyde. 

The liquid, filtered from the black deposit and neutralised with 
barium carbonate, yielded a nearly colourless solution; on distilling 
this, water passed over, together with trioxymethylene which is left 
in the crystalline state on evaporating the distillate over sulphuric 
acid (Rénard, Abstr., 1880, 25). It melts at 155°, is but sparingly 
soluble in water, insoluble in alcohol, and reduces Fehling’s solution 
and nitrate of silver. When hydrogen sulphide is passed into its 
solution at 60°, a white precipitate of methylene oxysulphide, 
(C;H,.8,0).,H,0, is obtained: this has a marked alliaceous odour, and 
melts at 80°. If the aqueous solution of trioxymethylene is evapo- 
ratedon the water-bath, taking care always to keep it strongly alkaline 
with ammonia, a substance is obtained melting at 120—125°, and 
having all the properties of Butlerow’s hexamethylenamine, C,H,.N,. 

The solution of barium salts remaining in the retort was carefully 
examined and found to contain glyceric acid and a small quantity of a 
saccharine substance, but no benzenecarboxylic acids; much undecom- 
posed glycerol was also preseut. 
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Electrolysis with Graphite Electrodes.—The electrolysis took place 
in much the same way as with the carbon electrodes, only that the solu- 
tion remained colourless, and the graphite (positive) electrode was but 
very little disintegrated, the small quantity of black deposit formed 
consisting of a mixture of unaltered graphite with graphitic oxide. 

The solution, when neutralised with barium carbonate and distilled, 
yielded trioxymethylene, and the residue in the retort was found to 
contain, besides glycerol, formic acid and a substance having many of 
the characters of a glucose, but incapable of undergoing fermenta- 
tion ; with ammoniacal lead acetate this new compound yields a white 
precipitate insoluble in water. The glucose solidifies over sulphuric 
acid, but is not crystallisable ; it is soluble in alcohol, and easily 
reduces Fehling’s solution and ammoniacal silver nitrate. ~ 

Electrolysis with Platinwm Electrodes.—When both the electrodes 
are of platinum, gas is evolved in abundance at both poles; there is a 
powerful odour of acraldehyde, and the liquid remains colourless. 
The solution when treated in the way previously described was found 
to contain formic and glyceric acids and a minute quantity of a 
substance resembling a glucose. €. E. G. 


Maltose. By A. Herzrerp (Annalen, 220, 206—224).—The 
rotatory power of a 5 per cent. solution of pure maltose was found to 
be [a]p = 139°, which agrees closely with Soxhlet’s results [a]p = 
139°3°, and differs considerably from that found by O’Sullivan, 
[a]p = 149°5°. Maltose forms the following compounds with sodium 
and calcium, C,.H,NaO,, and C,,H»CaO,, + H,0O, and analogous com- 
pounds with barium and strontium. 

The octacetic derivative, CyH,O,Ac,, crystallises in thin prisms 
which belong to the meno- or tri-clinic system. The crystals melt 
with decomposition at 150—155°. They are soluble in ether, warm 
alcohol, benzene, and acetic acid. For the solution in benzene [a]p 
= 81:18". 

The reducing action of maltose on Fehling’s solution is equal to 
about two-thirds of that of glucose, but if the filtrate from the 
cuprous oxide is acidified with hydrochloric acid the solution slowly 
acquires the power of reducing a further quantity of Fehling’s solu- 
tions equal to about half the volume originally reduced. In this 
respect maltose resembles lactose. A second point of analogy is that 
neither of these sugars form double salts with borax, or with potas- 
sium or sodium chlorides or bromides. 

Maltose is not a simple anhydride of glucose; its molecular weight 
must be at least 3 times as great as that of diglucose. —_a 


Saccharin. By C. Scuetsrer (Ber., 16, 24—34).—In the pre- 
paration of saccharin by the action of the alkaline-earths on the 
glucoses, the author has observed that a vigorous absorption of oxygen 
from the air always occurs. He is working at this subject and also at 
the action of aqueous ammonia on the glucoses. A. J. G 


Diethyl Methylene Ether. By L. Praresi (Gazzetta, 13, 313— 
315).—On distilling a mixture of paraformaldehyde (trioxymethylene) 
with ethyl alcohol and sulphuric acid—continuing the distillation, 

n 2 
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until it becomes turbid on the addition of water,—a product is ob- 
tained which, when treated with water and calcium chloride, yields 
impure diethyl methylene ether, CH,(OEt),. It may be purified by 
digesting it with potash, first in a flask furnished with a reflux con. 
denser, and then with fresh potash in a sealed tube heated at 100°, 
It boils at 87—88°, has a sp. gr. of 0°8504 at 0°, and a vapour. 
density of 102 referred to hydrogen, C,H;.9, requiring 104. It is lesg 
soluble in warm water than in cold, requiring 11 vols. of water at 18° 
for that purpose, and 15 vols. at 30°. 

The boiling point and solubility of the substance show that it is 
isomeric with Wurtz’s methylacetyl, so that there can be no doubt 
the formula C,H,(OEt).OMe, assigned by Wurtz to the compound 
obtained by the action of sulphuric acid and manganese dioxide ona 
mixture of ethyl and methy] alcohols, is correct. C. E. G. 


Action of Ammonia on Propaldehyde. By A. Waace 
(Ménatsh. Chem., 4, 708—732).—This paper gives a detailed account 
of experiments, a preliminary notice of which has already been 
published (Abstr., 1883, p. 39). These experiments confirm the 
formation of parvoline, C,H,;N, from the crystalline compound 
C,\sHaN; produced by the action of carbonic acid on propaldehyde- 
ammonia, C;H,O,NH, or CH,Me.CH(NH,)(OH), or from its mother- 
liquor or the crude product containing the two. When this crystal. 
line product is heated with dilute hydrochloric acid, propaldehyde and 
methylethylacraldehyde, C,H, distil over, and the residue distilled 
with potash yields parvoline, together with a dark resinous residue : 


2C,,H»N; + 6H,O = C,H, N + C,H,O + 5C,H,O + 5NH, + H,. 


Parvoline thus obtained is a mobile, colourless, strongly refracting 
liquid, boiling at 198—200°, lighter than water, having a very strong 
aromatic odour like that of the other pyridine-bases, and an extremely 
bitter taste. It is not very soluble in water, but dissolves readily in 
alcohol and ether; forms white fumes with hydrochloric acid, and 
colours pine-wood yellow. With picric acid, it forms a compound con- 
taining molecular proportions of its two constituents. This compound 
forms crystalline lamine having the colour of picric acid, more soluble 
in alcohol than in water, melting at 149°. With tannin solution, 

rvoline forms a white flocculent precipitate, easily soluble in alcohol; 
with phosphotungstic acid it forms a faint bluish-white body, which 
increases on addition of hydrochloric acid and is insoluble in alcohol ; 
with potassio-mercuric iodide, a yellowish-white precipitate, easily solub!e 
in alcohol and in hydrochloric acid. Iodised solution of potassium iodide 
forms with it a brown flocculent precipitate soluble with violet colour 
in carbon sulphide. Potassio-bismuthous iodide forms a dark brown 

recipitate sulable in hydrochloric acid, and coloured yellow by alcohol. 
Porveline aurochloride crystallises in deliquescent yellow needles. 


The parvoline formed as above agrees with that which is obtained 
from bituminous shale in all its properties except the boiling point, 
which the author finds to be 198—200°, whereas shale sarerr boils 

ly 


at 188°. The lower boiling point of the latter is probably due to the 


admixture of lower homologues. 
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The decomposition of the compound C,sH.N, by hydrochloric acid 
yields also a small quantity of a lower base of the series, viz., C.H;N 
(composition determined by analysis of platinochloride), which distils 
for the most part at 160°, has a more pungent odour than parvoline, 
and appears to be identical with picoline. 

Oxidation of Parvoline.—This base oxidised with potassium perman- 
ganate is converted into a pyridine-dicarboxylic acid, C;H,NO, = 
C;H;N(COOH),., which crystallises in crusts of chalky microscopic 
needles melting at 219°. It gives a red coloration with ferrous sul- 
phate; with lead acetate after a while a white precipitate insoluble 
in excess; with silver nitrate a white flocculent precipitate, easily 
soluble in ammonia and in nitric acid ; blue-green with cupric acetate. 
Its cadmium salt is obtained by precipitation, as a white crystalline 
body, C;,H,;NO,Cd,4H,0, which gives off half its water on prolonged 
standing over sulphuric acid, or when heated to 140°. In most of 
these characters the acid in question agrees with lutidic acid (Monatsh. 
Chem., 1, 20); the latter however and its copper salt are described as 
containing crystal-water, whereas the pyridine-dicarboxylic acid 
described above and its copper salt are anhydrous; lutidic acid is 
also described as more soluble in water than Waage’s acid. The 
calcium salt of the acid heated in a tube with excess of quicklime 
yielded a distillate of pyridine. H. W. 


Tobacco Fat. By R. Kisstine (Ber., 16, 2432—2434).—The 


vegetable wax occurring in tobacco, and usually termed “tobacco 
fat,” has not previously been obtained in a state of purity. To pre- 
pare it, tobacco is extracted with ether, the extract, after the removal 
of the greater part of the ether, mixed with alcohol and the pre- 
cipitated wax purified by repeated crystallisation from hot alcohol. 
The wax then forms a snow-white mass of satiny lustre, melts at 63°, 
and on analysis gave numbers agreeing with the formula Cy»H,w0O,, 
but after removal of a small quantity of a substance insoluble in cold 
ether, the results agreed better with CyoH,.0, (mellissyl-mellisate), 

Kentucky tobacco yielded 0°18 per cent. of wax. 

In the course of some investigations on the constituents of tobacco- 
smoke, a wax-like body was obtained, similar in appearance to tobacco- 
wax, melting at 64°5°, but appearing, from its analysis, to be a hydro- 
carbon containing C 84°7—85"5 per cent., and H 14°63—15'16 per got 

A. J. G. 

An Isomeride of Laurene. By A. Renarp (Compt. rend., 97, 
328 — 330).— When that portion of crude rosin-oil which boils 
between 180° and 200° is treated repeatedly with sulphuric acid and 
carefully distilled, it yields a light oil which boils at 193—195°, and is 
not attacked by ordinary sulphuric acid. This liquid has the com- 
position C,,Hy,; vapour-density, 5°37; sp. gr. at 19° = 0°8588. It is 
an isomeride of laurene. It dissolves in fuming nitric acid with 
development of heat and evolution of nitrogen oxides, forming a heavy 
oily orange-coloured mononitro-derivative, C,,HjNO,. The hydro- 
carbon is only slightly attacked by ordinary nitric acid in the cold, but 
yields isophthalic acid when boiled with it. It is, therefore, metaethyl- 
propylbenzene, C,H,EtPr [1:3]. On treating it with fuming sul- 
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phuric acid, a sulphonic acid is formed. The barium salt is somewhat 
soluble in boiling water, but only very slightly soluble in cold water, 
It forms brilliant white crystallme plates which, when dried at 100°, 
have the composition (C,;,H,,SO;),Ba + H,0, but become anhydrous 
at 175°. 

The metaethylpropylbenzene contains a smal] quantity of a hydro. 
carbon which is not attacked by fuming sulphuric acid or by ordinary 
nitric acid. It is in all probability one of the higher members of the 
C,,H2,_»He series. C. H. B. 


Chemical Nature of Phlorol. By V. Otiveri (Gazzetta, 13, 
263—269).—W hen barium phloretate is distilled over an open fire with 
lime and powdered glass, part of it is resolved into phlorol, C,H,»0, 
and carbonic acid : (C,H,0;).Ba + CaH,0, = 2C.H »~O + CO,Ba + 
CO,;Ca, while a portion of the phlorol undergoes further decomposi- 
tion into ethylene and ordinary phenol: C,H,O = C,H, +C,H,0. 
The phlorol thus obtained is a colourless strongly refractive liquid, 
having the characteristic odour of the phenols, boiling at 210—212°, 
soluble in alcohol and ether, slightly soluble in water. Its aqueous 
solution gives a faint green coloration with ferric salts. Its potassium 
salt is easily decomposed by carbonic acid. The methylic ether, 
C,H,,O = C.H,Et.MeO, prepared by digesting molecular proportions 
of phlorol and potassium hydroxide sslved in anhydrous methyl 
alcohol, is a heavy strongly refracting oil having a pleasant etheric 
odour, boiling at 185°, not oxidised by potassium permanganate. 

Phlorolearborylic acid, CyHjO; = HO.C,H;Et.COOH, prepared by 
heating phlorol with sodium and carbonic anhydride, crystallises in 
slender silky colourless needles, slightly soluble in cold water, very 

soluble in alcohol and in ether, melting at 112°. Its aqueous solution 
is eoloured violet by ferric chloride. Its barium salt, 


(HO.C,H,Et.COO),Ba,H,0, 


crystallises in smal] scales. By fusing phlorol with potassium hydr- 
oxide, two acids are obtained, viz., salicylic acid melting at 156—158", 
and a small quantity of metahydroxybenzoic acid, at 190—195°. 

The phlorol prepared as above is identical with the ortho-ethyl- 
phenol, C,H,Et.OH, which Suida and Plhon obtained by the action of 
nitrous acid on amidethylbenzene (Abstr., 1881, 268), and Beil- 
stein and Kuhlberg by fusing potassium ethylbenzenesulphonate with 
potassinm hydroxide (Annalen, 156, 211), the products formed in 
these several processes agreeing in boiling point, in their behaviour 
with fused potash, and with bromine-water, and in yielding cusheay 
acids exhibiting similar properties. H. W. 


Nitroresorcinols. By G. Scnraparg.ctt and M. Apewit (Gazzetta, 
13, 257).—Mononitrodibenzoresorcinol, C.H;(NO.)(OBz)s, obtained 
by heating dibenzoresorcinol (m. p. 117°) with a mixture of sulphuric 
and nitric acids, crystallises in stellate groups of needles melting at 
107°, and is resolved by saponification into benzoic acid and mono- 
nitroresorcinol melting at 115°. 

T'rinitrodibenzoresorcinol, C.H(NO,);(OBz)., is formed on dissolving 
dibenzoresorcinol in cold strong nitric acid (sp. gr. 1-5), and separates 
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on addition of water, as a faintly yellowish solid substance which, 
after crystallisation from methyl alcohol, melts at 123°. By saponi- 
fication with alcoholic potash, it is resolved into metanitrobenzoic acid 
and nitroresorcinol melting at 115°, ethyl metanitrobenzoate melting 
at 43° being formed at the same time. The separation of the m-nitro- 
benzoic acid and nitroresorcinol was effected by the different solubili- 
ties of their copper-salts. 

On dissolving diacetylresorcinol in well cooled nitric acid of sp. gr. 
145 and adding water, a white or slightly yellowish substance sepa- 
rates, consisting of a mixture of dinitroresorcinol and styphnic acid, 
melting at 175°. The dinitroresorcinol separated from this mixture 
by fractional crystallisation, melts at 214°5°. H. W. 


Arbutin. By J. Hasermann (Monatsh. Chem., 4, 753—786).—This 
paper gives a detailed description of a large number of experiments on 
the composition of arbutin and its behaviour at high temperatures, 
tending to establish the correctness of the formula C,,H,O,, deduced 
by Hlasiwetz and Habermann for arbutin, from the occurrence of 
methylquinol, C;H,O., as a product of its decomposition (Ber., 14, 
302), in opposition to the view put forward by H. Schiff (Gazzetta, 11, 
99; and Abstr., 1881, 610) and Michael (Ber., 14, 2097 ; and Abstr., 
1882, 174) that two different arbutins occur in nature, viz., arbutin, 
CH 0;, and methylarbutin, Cy3H50;. H. W. 


Hydroxybromotoluquinone. By G. Spica and 0. Macyanrm1 
(Gazzetta, 13, 312—313).—A paper by Spica and Canzoneri on some 
brominated derivatives of toluquinone has been already published 
(Abstr., 1883, 330), in which it is stated that the action of potassium 
hydroxide on tribromotoluquinone gave rise to resinous products 
from which nothing could be obtained in a state fit for analysis. The 
authors now find that on treating the tribromoquinone with a 5 per 
cent. solution of potassium hydroxide in the cold, it dissolves, and on 
acidifying with hydrochloric acid a reddish flocculent precipitate is 
obtained. This is somewhat difficult to purify, but by repeated treat- 
ment with cold benzene the impurities are dissolved, and a reddish- 
white substance is left; this may be purified by recrystallisation, 
first from dilute alcohol, and then by dissolving it in absolute alcohol 
and allowing it to crystallise by spontaneous evaporation. It forms 
pale rose-coloured crystals of the composition C;HMeBr{OH) : 0,”, 
melting at 196—197°. The yield is very small, being only about 
5 per cent. of the tribromotoluquinone employed. When submitted 
to the reducing action of sodium amalgam it does not yield a 
hydroxytoluquinol, but the action goes further, and cresol is formed. 
From want of material the authors have not as yet been able to ascer- 
tain which cresol this is. C. E. G. 


Electrolysis of Pyrogallol. By E. Roronpt (Gazzetta, 13, 279).— 
By electrolysing solutions of pyrogallol acidulated with sulphuric acid, 
the author has obtained, at the positive pole, mixed with other products, 
a crystalline substance, which after recrystallisation exhibits all the 
properties of purpurogallin. From his electrolytic researches he is in- 


176 ABSTRACTS OF CHEMICAL PAPERS. 


clined to think that purpurogallin is not a direct product of the oxida. 
tion of pyrogallol, but is derived from an intermediate compound. 
H. W. 

Pyrocoll. By G. L. Ciamician and P. Sivper (Gazzetta, 13, 320- 
322).—In a paper by Ciamician and Danesi (Abstr., 1882, 875), they 
described a compound of the formula C,Cl,NO, obtained by the action 
of phosphorus pentachloride at 250° on perchloropyrocoll, which 
evolved ammonia in abundance when boiled with potassium hydroxide 
solution. This compound is decomposed when heated with water at 
130° into ammonia, carbonic and hydrochloric acids, and an acid free 
from nitrogen, which may be extracted from the solution by means 
of ether. It melts at 85—86°, and has all the properties of the a-di. 
chloracrylic acid obtained from mucochloric acid by Bennet and Hill 
(Abstr., 1879, 616). The barium and silver salts also correspond with 
those described by these chemists. 

It would seem, therefore, that the decomposition of the compound 
C;H,;NO takes place in the manner represented by the equation 

. E.G. 

Synthesis of Acetylphenylparacoumaric and Phenylpara. 
coumaric Acids. By A. OaiiaLoro (Gazzetta, 13, 173).—The first of 
these acids is formed on heating parahydroxybenzoic acid aldehyde 
with acetic anhydride and sodium alphatoluate ; the second by boiling 
the first with baryta-water. Acetylphenylparacoumaric acid melts at 


170°, phenylparacoumaric acid at 219°. H. W. 


Synthesis of Phenylmelilotic Acid. By S. Sarpo (Gazzetta, 
13, 273).—This acid, discovered by Oglialoro (Gazzettu, 9, 428; and 
Abstr., 1880, 164), is formed by the action of sodium amalgam on 
phenylcoumarin dissolved in dilate alcohol. On decanting the result- 
ing alkaline solution, filtering, and acidifying with hydrochloric acid, 
a viscid substance separates, from which, by fractional extraction with 
ether, evaporation, treatment of the residue with water containing a 
little alcohol, and fractional crystallisation, phenylmelilotic acid, 
C,s5H,,0; = CsH,PhOs, is obtained in small prisms, melting at 12v°, 
slightly soluble in cold, more readily in boiling water, also in ether, 
alcohol, benzene, and chloroform. Its silver salt, C,sH,;0;Ag, obtained 
by precipitation, is white, alterable by light, slightly soluble in cold, 
somewhat more freely in boiling water, and crystallisable. 

H. W. 


Electrolysis of Solutions of Ammonia and Ammoniacal Salts 
with Carbon Electrodes, By A. Barroti and G. PapasoGii (Gazzetta, 
13, 281—286). 

Electrolysis of Solutions of Ammonia with Electrodes of Gas-carbon 
or Wood-charcoal.—Pure ammonia solution is electrolysed with 
difficulty, requiring a powerful pile, but if it is mixed with an alka- 
line salt the liquid conducts the current and is decomposed. The 
authors employed a saturated aqueous solution of ammonia mixed with 
half its volume of # solution of pure sodium chloride and a pile of 
four to six Bunsens, which was allowed to act for periods varying 
from a week to two months, the battery charges being renewed every 
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three or four days. The carbon used for the electrodes was purified 
by beating it to a very high temperature in a current of chlorine. 
The evolution of gas from the negative electrode was considerable, 
although but little was given off from the positive: the latter was 
strongly acted on, and a black powder was deposited at the bottom of 
the voltameter, whilst the supernatant liquid was almost colourless. 
The solution evolved abundance of carbonic anhydride when neutra- 
lised with hydrochloric acid, and the addition of barium chloride then 
produced a precipitate from which mellic, pyromellic, and hydro- 
mellic acids were isolated and recognised ; the filtrate from the mixed 
barium salts contained hydropyromellic acid. 

The black precipitate at the bottom of the voltameter, after being 
washed free from ammonia, was boiled for a long time with soda solu- 
tion, filtered, and the black filtrate precipitated with hydrochloric 
acid in excess: this precipitate is insoluble in water or acids. It is 
black, uncrystallisable, neither melts nor volatilises, and contains 
carbon, hydrogen, oxygen, and nitrogen. Like mellogen, it yields 
benzenecarboxylic acids when treated with oxidising agents, but 
differs from it in containing nitrogen. 

Electrolysis of Ammoniacal Salts with Carbon Electrodes.—Solutions 
of ammoniacal salts when electrolysed in the manner above described 
yield a precipitate containing mellogen free from nitrogen, but no 
appreciable quantity of benzenecarboxylic acids could be found in the 
clear solution. 

Electrolysis of Ammonia with Electrodes of Graphite——The experi- 
ments were conducted in precisely the same manner as those first de- 
scribed, using, however, electrodes of purified graphite. Gas was 
given off from both electrodes, but only in small quantity from the 
positive, which became gradually disintegrated and formed a black 
precipitate. Mellic acid was detected in the clear supernatant liquid, 
which also appeared to contain pyromellic, hydromellic, and hydro- 
pyromellic acids, The black precipitate was nothing bunt disintegrated | 
graphite. 

Electrolysis of Ammoniacal Salts with Electrodes of Graphite-—After 
passing a strong current for 15 days, the clear liquid was examined, 
bat no trace of benzenecarboxylic acids or any other carbon compound 
could be detected. The black precipitate was a mixture of unaitered 
graphite with graphitic acid, and another substance analogous to 
graphitic oxide, sparingly soluble in alkaline and ammoniacal solu- 
—~s E _ yellow liquid thus obtained deposited dark red flocks when 
acidified. 

It will be seen from the above that when ammonia solution is elec- 
trolysed, using electrodes of gas-carbon or wood-charcoal, it yields 
benzenecarboxylic acids, as is the case with solutions of the fixed 
alkalis under similar conditions, but that the black powder formed by 
the disintegration of the electrodes differs from mellogen in that it 
contains nitrogen; moreover, the authors have shown that this black 
substance is essentially distinct from ulmic compounds, since it yields 
mellic acid when treated with oxidising agents, whilst ulmic com- 


pounds do not. C. E. G. 
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Ethylic Dinitrophenylacetoacetate. By J. Heckmann (Annalen, 
220, 128—146).— Ethulic orthoparadinitrophenylacetacetate, 


CH;CO.CH(COOEt).C,H;(NO,)., 


is prepared by adding a slight excess of dinitrobromobenzene in 
alcoholic solution’to a mixture of sodium ethylate and ethyl acetoace. 
tate in their molecular proportions. The liquid is kept at a tempera. 
ture of 20—25° for a week; at the end of this time it will have lost 
its alkaline reaction, and on the addition of water ethylic dinitro- 
phenylacetacetate will be precipitated. Ifa higher temperature is em- 
ployed, a portion of the ethylic dinitrophenylacetoacetate is decomposed. 
The crude product is purified by recrystallisation from warm alcohol. 
Unaltered dinitrobromobenzene is removed by dissolving the crystals 
in cold dilute potash, and rapidly reprecipitating with dilute hydro- 
chloric acid. The pure ethylic salt crystallises in amber-coloured 
prisms or plates, which appear to belong to the triclinic system. The 
crystals are soluble in warm alcohol, ether, benzene, and chloroform. 
They melt at 94°, and decompose at a higher temperature with slight 
detonation. On boiling with water containing 10 per cent. of sul- 
phuric acid, orthoparadinitrophenylacetic, carbonic, and acetic acids, 
and dinitrotoluene melting at 70° are formed. Dinitrophenylacetic acid, 
C.H;(NO,)..CH,,.COOH [CH;,.COOH : NO,: NO, = 1 : 2: 4], erystal- 
lises in pale yellow needles melting at 160°. Ethylic dinitrophenyl- 
acetoacetate dissolves without decomposition in cold dilute alkalis, 
but on boiling with alcoholic potash the solution blackens and decom- 
position ensues, a black amorphous acid being produced, together with 
a white crystalline compound of the composition C4H,.N,O\5, melting 
at 105°5°, which is sparingly soluble in boiling alcohol. The crystal- 
line substance dissolves in dilute potash or soda, forming a blue sola- 
tion, and is reprecipitated by carbonic acid. On shaking a solution of 
the substance in benzene with alcoholic potash, the compound 
CH .»K,N,O,; is obtained in golden plates, which explode when 
heated. The crystals are soluble in water, yielding a blue solution. 
The black compound mentioned above is also formed by the action 
of alcoholic potash on the preceding substance or on dinitrophenyl- 
acetic acid. It appears to have the composition C,H N,Oj», and to 
yield a silver salt, CH. Ag,N,O,9, containing 3 mols. H,0. - 
W. C. W. 
Azylines. By E. Lippmann and F. Frerssner. Third Memoir. 
(Monatsh. Chem., 4, 788—799).—The action of methyl iodide on 
diethylanilinazyline is very different from that of ethyl] iodide 
(Abstr., 1883, 868). On heating the azyline with 4 mols. methyl 
iodide in a sealed tube at 100°, dissolving the resulting crystalline 
mass in water, evaporating to a syrup, repeatedly boiling with water 
the resinous substance which separates out, evaporating the solutions 
thereby obtained to the crystallising point, and repeatedly preci- 
pitating with alcohol, white shining four-sided needles are obtained, 
melting at 218°, and consisting of the di-iodomethylate of dimethyl- 
diethyl-paraphenylenediamine, CyHsN.I, = C.H,(NMe,)(NEt,),2Mel, 
or rather perhaps tetramethyldiethyl-paraphenylammonium todide, 
NMe,I.C,H,.NEt,MeI. This iodide dissolves very easily in water, 


ORGANIC CHEMISTRY. 179 


sparingly in alcohol, and not at all in ether. It is not attacked by 
strong potash-lye, but silver oxide decomposes it immediately, forming 
the corresponding hydroxide C,,H..N(OH)>. 

When diethyl-p-phenylenediamine is treated with methyl alcohol 
and hydrochloric acid at 200°, the contents of the tube precipitated 
with potash, and the separated oil dried and fractionated, diethyl- 
dimethyl-p-phenylenediamine, NEt,.C;5H,NMe, is obtained, as a 
faintly yellow oil, which turns brown in the air, and exhibits a deep 
blue colour with oxidising agents, e.g., copper sulphate, potassiam 
dichromate, iodine, bleaching powder, &c. This base, heated with 
methyl iodide, is converted into the compound C,H»N,I, above 
described. 

Oxidation.—Azylines are but slightly attacked by weak oxidising 
agents, undergoing no alteration on exposure to the air at ordinary 
temperatures, and very little when heated above their melting points. 
Potassium permanganate acts on them but slowly in alkaline, very 
quickly in acid solution. Chromic acid, manganese dioxide, and sul- 
phuric acid, as well as lead dioxide, act on them with violence. With 
potassium permangante, the chief products formed are acetic, carbonic, 
and oxalic acids. With chromic acid or a mixture of potassium di- 
chromate and sulphuric acid, the liquid froths, emits a peculiar odour 
like that of chlorine, and deposits a small quantity of yellow needles, 
easily volatile with water-vapour, very soluble in ether: probably 
uinone. 

. When diethylanilinazyline is slowly added to well-cooled red nitric 
acid of sp. gr. 1°5, it dissolves, and the solution diluted with water 
deposits shining red needles of dinitrodiethylaniline, C,H;(NO,),Et.N, 
contaminated with brown products. The same compound is, however, 
more easily and abundantly obtained by adding ordinary strong nitric 
acid to a well-cooled solution of the azyline in glacial acetic acid, then 
precipitating with water, and crystallising from alcohol. The com- 
pound thus obtained forms orange-red needles melting at 180°, easily 
soluble in hot alcohol, also in benzene and in ether, sparingly in light 
petroleum. In these and all its other characters it agrees with the 
dinitrodiethylaniline which von Rombargh obtained (Rec. Trav. Chim., 
2, 35; Ber., 16, 1496) by the action of red nitric acid (sp. gr. 1°48) 
on diethylaniline dissolved in strong sulphuric acid. By boiling 
with potash, it is resolved into diethylamine and dinitrophenol : 
C.H;(NO,)..NEt, + KHO = NHEt, + C.H;(NO,)2.0K. The authors 
found that this decomposition is effected only by very strong potash- 
lye, and that it is accompanied by the evolution of ammonia and 
iethylamine. According to Romburgh, the dinitrophenol produced 
in this reaction is the ordinary modification OH : NO,: NO = 1:2:4; 
consequently the two nitro-groups in the corresponding aniline deri- 
vatives must be similarly situated [NH,: NH,: NO, = 1:2: 4]. 

Azyuines or TertTiakY DieHenyLamines. — These compounds are 
formed by passing nitrogen dioxide through an alcoholic solution of a 
tertiary diphenylamine, the liquid then turning red, and yielding 
after some time a crystalline deposit of the azyline, mixed with 
coloured secondary products, which greatly diminish the yield of the 
azyline. They are weak bases, forming neither salts nor double com- 
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pounds. With hydrochloric acid they give a blue-violet, with acetic 
acid, a green coloration, both these reactions being very delicate. 
Methyldiphenylaminazy line, 


Cx»H»N, = PhMeN.C,H,.N . N.C,H,NPhMe, 


forms yellow crystals, melting at 150°, very slightly soluble in cold 
alcohol, freely in chloroform and benzene. 
Ethyldiphenylaminazyline, 
C»H»N, = PhEtN.C,H,.N : N.C,H,.NPhEt, 


separates from alcoholic solution in large red monoclinic crystals, 
exhibiting the combination OP. P.coP and the opposite faces. Axial 
ratio a: 6: ¢ = 0°206106 : 1: 1°1826. Angle ac = 92° 29’ 30". Double 
refraction very strung. H. W. 


An Aromatic Glycol. By G. Rousszau (Ann. Chim. Phys. [5), 
28, 145—198).—Of the a- and 8-naphthols, the latter alone yields a 
hydroxyaldehyde when heated with chloroform and alcoholic potash 
(Reimer and Tiemann’s reaction) ; but only one such compound is ob. 
tained, and not a mixture of two isomerides (comp. Abstr., 1882, 735, 
1211, 1299). During the course of the reaction, large quantities of 
resinous substances are formed, from which the aldehyde may be sepa- 
rated by steam distillation. The aldehyde crystallises in slender 
refractive needles, which melt at 77°. Its ethereal solution gives 
crystalline magma with sodium hydrogen sulphite; it combines also 
with aniline, yielding a yellow crystalline compound melting at 90°, 
The principal product of the reaction is, however, an aromatic glycol, 
CxH,,(OH)., formed probably by the partial hydrogenation of the 
hydroxyaldehyde, two molecules of which combine together with 
elimination of two molecules of water. This glycol forms small 
white crystals, which are with difficulty separated from the adhering 
resins; it is insoluble in alkalis, soluble in concentrated sulphuric 
acid, with production of a blood-red solution, from which red crystals 
of an ethereal sulphate separate out. This glycol and its immediate 
derivatives are characterised by the readiness with which they are 
transformed into the corresponding ether, C,,.H,,O; in this respect the 
glycol is analogous to the pinacones. The bromhydrin has been 
already described (loc. cit., 1299); it takes up a molecule of bromine, 
yielding the compound C,,H,,Br(OH),Br.,, which crystallises in yellow 
leaflets resembling lead iodide, and decomposes at 28U° without 
melting. The chlorhydrin, C,H,,Cl(OH).HCI,30H,, crystallises in 
red needles. Both the brom- and chlor-hydrin, when dissolved in 
acetic acid, yield on evaporation of the solution a crystalline substance, 
consisting of a molecule of the haloid ether and a molecule of acetic 
acid. 

The ether, CnH,O, can be obtained by the action of dehydrating or 
reducing agents on the glycol, or by boiling the ethereal derivatives 
with alcohol ; it crystallises in pale yellow needles which melt at 198°, 
insoluble in cold alcohol, readily soluble in acetic acid. By the action 
of hydrogen, it is converted into the monohydrowyl alcohol, CxH,;,0H. 
The monethyl derivative of the glycol, CxH(OH).OEt, prepared 
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by decomposing the chlor-, brom-, or iod-hydrin with alcoholic 
potash, forms small feathery crystals, which by solution in benzene 
and subsequent evaporation is separable into two substances, the one 
melting at 250°, and probably identical with the monhydroxyl alcohol, 
the other crystallising in brilliant leaflets, melting at 144°, or the 
ethyl derivative. 

The amido-derivative, C.H,,(OH).NH», obtained by the action of 
ammonia on the bromhydrin, crystallises in slender colourless needles ; 
it acts as a weak base, combining with hydrochloric or hydrobromic 
acids to form crystalline salts, of which the hydrochloride yields a 
platinochloride salt, crystallising in golden needles. Both the hydro- 
chloride and hydrobromide are converted into the ether when boiled 
with alcohol. 

The monoatomie alcohol, C2nH,;0;, alluded to above, is one of the 
products of the reaction of chloroform with alcoholic potash on 
8-naphthol, but is best prepared by the action of reducing agents on 
the chlor- or brom-hydrin. It crystallises in silky needles, which de- 
compose at 260°. When heated with the haloid acids, it is probably 
retransformed into the halogen derivatives of the glycol. 

The glycol, when heated to a red heat with soda-lime, is decomposed 
into carbonic anhydride and a dinaphthyl, probably identical with the 
compound obtained by Watson Smith by passing naphthalene vapour 
through a red-hot tube (comp. Trans., 1879, 224—232). =a 

BY. 


Colocynthin. By G. Henxe (Arch. Pharm. [3]. 21, 200—205).— 
The bitter principle of colocynth, or Oitrullus colocynthus, was obtained 
by Walz in the following manner :—The colocynth was exhausted with 
alcohol (sp. gr. 0°40) and the residue from the evaporation of the 
alcoholic solution dissolved in cold water, and precipitated with lead 
acetate. The lead was removed from the filtrate by sulphuric acid, 
and the liquid precipitated with tannic acid. This precipitate, after 
being dried, was dissolved in alcohol, and the tannic acid precipitated 
by lead acetate; the lead was then removed from the filtrate, and the 
solution digested for some time with animal charcoal. The filtrate 
from this solution evaporated to dryness and extracted with ether, 
left a residue of colocynthin. This was subsequently slowly deposited 
from a solution in alcohol in yellowish-white tufts of crystals. Its 
formula was found to be CyssH.O.. It was soluble in 8 parts of cold 
and 6 parts of hot water. By treatment with acids, colocynthin was 
said to yield a sugar having the formula C,.Hi9O\, and colocynthein, 
CyuH».0,;, which is soluble in ether. The author attempted to extract 
colocynthin by a similar process, with the difference that the tannate 
of colocynthin was decomposed by evaporation with freshly precipitated 
lead carbonate, and the colocynthin extracted from the dry residue 
with absolute alcohol. The colocynthin obtained by this method is in 
the form of a light yellow powder, which could not be crystallised. 
It is without action on litmus, insoluble in chloroform, ether, benzene, 
carbon bisulphide, and light a but soluble in 20 parts of cold 
and 16 of hot water. It is also soluble in alcohol, and is repre- 
cipitated in white flocks on adding ether. Concentrated sulphuric 
acid dissolves it in the cold, producing a deep red solution; the colo- 
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cynthin is carbonised by heating this solution. Dilute sulphuric acid 
has no action. The aqueous solution of colocynthin easily reduces 
Fehling’s solution. Concentrated hydrochloric and nitric acids both 
dissolve colocynthin, forming coloured solutions, and on boiling the 
hydrochloric acid solution a dark green greasy substance is precipi- 
tated, which after being dried over sulphuric acid, is only partly 
dissolved by ether. The hydrochloric acid solution from which this 
substance was obtained reduces Fehling’s solution. The author con. 
siders that these experiments, as far as they go, fail to confirm the 
results previously obtained by Walz. W. R. Dz 


Laserpitin. By R. Kiitz (Arch. Pharm. [3], 21, 161—175)— 
The author has made an investigation to determine the nature of the 
bitter principle laserpitin, which is contained in the root of Laserpitium 
latifolium, or white gentian root, and to discover the connection (if 
any) which obtains between this substance and the bitter principles 
contained in other umbelliferous plants. 

Laserpitin.—The finely sliced root was extracted by boiling with 
light petroleum, and on evaporating the solution luserpitin was depo- 
sited in crystals belonging to the monoclinic system. These were 
purified by recrystallisation from light petroleum, and were found to 
contain no water of crystallisation. Laserpitin melts at 118°, is inso- 
luble in dilute acids or alkalis, but is easily soluble in chloro- 
form, ether, benzene, and carbon bisulphide. Concentrated acids 
decompose it, sulphuric acid dissolving it with the production of 4 
deep red colour. This same colour is observed when laserpitin is 
boiled with concentrated hydrochloric acid, or with alcoholic potash. 

A series of combustions of the pure laserpitin gave numbers point- 
ing to the formula C,,H,,0,. Nw chloride or bromide of laserpitin 
could be obtained, but an acetate, C,,H,,O,AcOH, crystallised in 
silky needles from a solution in acetic acid ; even this salt was unstable, 
Several derivatives of laserpitin were obtained. An attempt to pro- 
duce an acetyl derivative by the direct action of acetic chloride or 
acetic anhydride gave negative results. 

When laserpitin is distilled with zinc-dust or soda-lime, no benzene 
or other aromatic hydrocarbon is obtained, from which the author 
concludes that the molecule of laserpitin contains no compound con- 
stituted on the type of the closed carbon-ring. 

The action of concentrated hydrochloric acid on an alcoholic solu- 
tion of laserpitin gives rise to methylcrotonic acid, and the action of 
concentrated sulphuric acid yields angelic acid.* When laserpitin 
is heated with dilute nitric acid, oxalic acid is one of the products. 
Ebullition with alcoholic potash yields angelic acid, and fusion with 
potassiom hydroxide, methylcrotonic acid. 

Monacetyllaserpitin, C\sH,,AcO,, may be obtained by the action of 
acetic anhydride on laserpitin in presence of anhydrous sodium 
acetate. It crystallises in colourless needles melting at 113°, and. 


* In another pee the author mentions the production of angelic acid by the 
action of hydrochloric acid, and of methylcrotonic acid by the action of sulphuric 
acid on laserpitin, but from internal evidence this is probably a mis-statement.— 
W. RB. D. 
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soluble in glacial acetic acid, alcohol, ether, and chloroform, but inso- 
luble in water. 

Dinitrolaserpitin, CisHao(NO,).0,,H,O, is obtained as an amorphous 
mass by the action of nitric acid on laserpitin. It melts at 115°, and 
is insoluble in water, but soluble in alcohol, ether, chloroform, and 
glacial acetic acid. 

Bromolaserpitin, CsHsBrsO,, obtained by the action of bromine on 
a solution of laserpitin in chloroform, crystallises in rosettes, which 
are soluble in ether, alcohol, chloroform, and glacial acetic acid; they 
melt at 90°. 

Lazerin, CoH yO; is a resinons substance (called by the author 
lazerol) which is produced when concentrated acids or alkalis act on 
laserpitin. It is insoluble in acids, but is dissolved by ether, alcohol, 
chloroform, and glacial acetic acid. Its production, together with 
angelic acid or methylerotonic acid, by the action of sulphuric or 
hydrochloric acids on laserpitin, is symbolised by the equation 


2C,sH»O, + H,O = CyH,O; + 2C,H,O,. 


Attempts to produce derivatives of this body were unsuccessful. From 
these results, the author infers that laserpitin is chemically different 
from peucedanin, ostruthin, and athamaatin, bitter principles which 
have been found in other umbelliferous plants. W. R. Dz 


Quinaldine Bases. By O. Dorner and W. v. Mitier (Ber., 16, 


2464—2472).—Several methods for the preparation of quinaldine have 
been already described (Abstr., 1882, 868; 1883, 602; and Ber., 16, 165, 
and 1835), but it is most simply effected by heating on the water-bath 
a mixture of 14 parts paraldehyde, 1 aniline, and 2 parts hydro- 
chloric acid; in all probability the aldehyde is first converted into 
aldol by the hydrochloric acid, but whether this reacts directly on the 
aniline, or is first converted into crotonaldehyde, remains an open 
question. The hydrochloric acid may be replaced by other concen- 
trated acids, but the yield is not so good. 

Tetrahydroquinaldine, CyH,;N, is readily obtained by the action of 
tin and hydrochloric acid on quinaldine; it forms a colourless liquid 
of agreeable odour, boils at 246—248°, at 709 mm. pressure, is 
sparingly soluble in water, readily soluble in alcohol, ether, and ben- 
zene. Its salts crystallise well, are generally readily soluble in water, 
and are characterised by the blood-red coloration produced in their 
aqueous solution by oxidising agents. The platinochloride forms 
clear yellow needles. Nitrous acid gives a yellow nitroso-compound ; 
from this, hydroquinaldine must be a secondary base, standing to 
quinaldine in the same relation as piperidine does to pyridine, and 


NH.CH.CH, 

L A base of this formula 
CH,.CH, 
has been obtained by Jackson (Abstr., 1881, 742) from methylphenyl 
ethyl ketone, which from its properties appears to be identical with 
tetrahydroquinoline. 

Methyl hydroquinaldine, CyH,NMe, obtained by the action of 


having the constitution CHK 
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methyl iodide on hydroquinaldine, is a colourless liquid boiling a 
245—248° at 708 mm. pressure. The platinochloride, 


(CuHisN)2,H,PtCh, 


is sparingly soluble in water. Other alkyl derivatives have been 
obtained; they are all characterised by yielding green colouring 
matters when heated with benzotrichloride and zinc chloride. 

Quinaldine methiodide, CjH,N,Mel, is obtained by the direct union 
of methyl iodide and quinaldine; it crystallises in long citron-yellow 
needles, melts at 195°, is readily soluble in water and hot alcohol, 
insoluble in ether. When heated with concentrated potash, it yields 
a very small quantity of a carmine colouring matter. 

Methy/lquinaldines.—On treating the isomeric tolnidine in a manner 
similar to that already described in the case of aniline, three methyl. 
quinaldines are obtained. 

Orthomethylquinaldine, CyHeMeN [1 : 2], is a colourless liquid, 
which soon turns brown on exposure to air, boils at 252°, is sparingly 
soluble in water, readily soluble in alcohol and ether; its odour closely 
resembles that of quinaldine. The dichromate, (C,,HyN)2,Cr,0,H,, 
crystallises in orange-yellow needles, readily soluble in water. The 
platinochloride, (CuHyN)2,H.PtCh, forms bright yellow needles, 
sparingly soluble in water. Hydro-orthomethylquinaldine, C\oH,.MeN, 
is a colourless liquid of agreeable odour; it boils at 260—262°, and is 
characterised by the sparing solubility of its hydrochloride in hydro. 
ehloric acid. The platinochloride forms round nodules of concen- 
trically grouped brownish-red needles. The hydro-base gives a blood- 
red coloration with ferric chloride, and on treatment with methyl 
iodide, yields a liquid methyl derivative, C,,H,,NMe. 

Paramethylquinaldine, CyH,MeN [1 : 4], forms large colourless 
rhombic prisms, melts at 60°, and boils at 266—267°. It has an odour 
like that of aniseed, is sparingly soluble in hot water, readily in alcohol, 
ether, and benzene. The dichromate, (C,,H,,N)2,Cr,0,;H:, forms long 
yellow needles, sparingly soluble in cold water. The plutinochloride, 


(Cy Hu N)2,H,PtCl, 


erystallises in nearly colourless slender needles, and is sparingly 
soluble in hot water. Hydroparamethylquinaldine, CjH,,MeN, forms 
a colourless, mobile liquid, boils at 267°, is sparingly soluble in water, 
readily in alcohol and ether. Solutions of its salts give a red colora- 
tion with ferric chloride. 

Metamethylquinaldine, CyH,MeN [1: 3], crystallises in colourless 
needles, melts at 61°, and boils at 264—265° ; is sparingly soluble in 
water, readily soluble in alcohol, ether, and benzene. It has a faint 
quinaldine-like odour. The dichromate, (C,,H,,N),,Cr,0;H:, crystal- 
lises in long orange-red needles, nearly insoluble in water. The 
platinochloride, (CHiN )2,H,PtClh, forms tufts of small yellow needles, 
sparingly soluble in water. 

All primary amines of the aromatic series appear to react with 
aldehyde to form quinaldine-like bases, several of which are being 
investigated by the authors. A. J. G. 
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Quinaldic Acid (a-Quinolinecarboxylic Acid). By O. Dozsner 
and W. v. Mituer (Ber., 16, 2472—2476).—In their earlier experi- 
ments on the oxidation of quinaldine (Abstr., 1883, 602), the authors 
were unable to confine the oxidation to the methyl-group; they have 
now accomplished this by dissolving 10 grams of the base in sulphuric 
acid (1: 5), adding a solution of 28 grams of chromic acid and 40 
grams of sulphuric acid in 100 c.c. of water, and heating on the 
water-bath until the chromic acid is completely reduced. Quinaldic 

N C.COOH 

. , 80 obtained, crystallises with 2 mols. 
H,O in colourless asbestos-like needles, sparingly soluble in cold, 
readily in hot water. The anhydrous acid melts at 156°. Quinaldic 
acid yields salts with both acids and bases, of which those with acids 
crystallise the best. The sulphate is readily soluble in water; the 
nitrate crystallises in prisms and is sparingly soluble in water contain- 
ing nitric acid; the hydrochloride, C;,H,NO,,HCl + H,0, forms large 
tables sparingly soluble in water. The dichromate, 


(CyH;NO,),,H.Cr,0,, 


forms red crystals sparingly soluble in cold water. The picrate crys- 
tallises in tufts of tie yellow needles readily soluble in hot aa 
and alcohol. The platinochloride, (CyH;NO,),H,PtCl + 2H,0, 
forms tabular crystals sparingly soluble in cold, readily soluble in hot 
water. 

The quinaldates of the alkalis are readily soluble in water. Calcium 
quinaldate, Ca(CjH,NO,)2, is obtained as a white precipitate sparingly 
soluble in water. The copper salt, Cu(CyH,NO,), + 2H,O, forms a 
microcrystalline bluish-green precipitate. The silver salt is obtained 
as an amorphous precipitate, not decomposed by light ; it dissolves in 
hot concentrated solution of silver nitrate; on cooling a double com- 
pound of the formula C,yH,NO,Ag + C, 7NO.,NO,H + H,O 
separates in silky needles. 

On heating quinaldic acid to a little above its melting point, it is 
quantitatively decomposed into carbonic anhydride and quinolines. 

This acid completes the series of quinolinecarboxylic acids in 
which the carboxyl is considered to be attached to the pyridine 
nucleus, and from its formation from quinaldine must be the a-acid. 
8-Quinolinecarboxylic acid was obtained by Riedel from f-ethylquino- 
line (Ber., 16, 1613), whilst the quinolinecarboxylic acid obtained by 
Graebe and Caro (Abstr., 1880, 398) must have the carboxyl-group 
in the y-position. A. J. G. 


Caffeine and its Salts. By H. Brepermann (Arch. Pharm. [3], 
21, 175—186).—The author has examined caffeine and its principal 
salts, as the existence of many of these has recently been denied by 
several authors. Caffeine, C,;H,).N,O.,H,O, melts at 230°5°; the auro- 
chloride of caffeine has the formula C,H,.N,O.,HCl,AuCl, + 2H,0, 
and the plutinochloride the formula (C,H,N,O.).,H,PtCk. Caffeine 
hydrochloride, C,HioN,O.,HCl + 2H,O; hydrobromide, 

O.HyN,O.,HBr + 2H,0; 


acid, CH 
\co= 


VOL, XLVI. 
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nitrate, C,H N ,0.,,HN Os + H,0O; sulphate, C.,HwN,0,,H,S80, ; for. 
mate, C,H,,N,O,,H,CO, ; acetate, CsHioN,0,,(AcHO), ; benzoate, 
C,.H,,.N,0,,C,H,.O,; and valerate, CsHwN,O2,CsHO,, were all obtained 
in the crystalline state by dissolving caffeine in the appropriate 
acid, and evaporating the solution over potash. All these salts are 
unstable, and cannot be crystallised from alcohol or water ; at 10(° 
they are either wholly or partially decomposed. Anhydrous chlorides 
having the formule C,H,).N,0:,4HCI and C,H, )N,O,,HCI, were obtained 
by the action of dry hydrochloric acid gas on caffeine. A normal 
sulphate was also obtained which crystallised with 1 mol. H,0. When 
caffeine is dissolved in a strong solution of hydriodic acid and the 
solution evaporated over potash, the normal hydriodide is not alone 
obtained, but a periodide, (C.HiN,O0,,H1,1,), + 3H,0, and also a 
mixture of the normal hydriodide, CsH,N,O,,HI, and the hydriodide, 
C,HN,O,,2HI. W. R. D. 


Papaverine. By G. Gotpscumiept (Monatsh. Chem., 4, 704—707). 
—The oxidation of papaverine with potassium permanganate yields 
nothing but uncrystallisable products. On boiling this base witha 
somewhat dilute solution of potassium permanganate, ammonia is 
given off, and an uncrystallisable acid is formed which decomposes 
carbonates and forms amorphous salts. 

Papaverine fused with potassium hydroxide yields protocatechuic 
acid and an alkaline distillate containing papaverine, methylamine, 
and dimethylhomocatechol, boiling at 218° and convertible by oxida 
tion into protocatechudimethyletheric acid. The same two volatile 

roducts, dimethylhomocatechol and methylamine, are formed in the 
dry distillation of papaverine, and apparently also in the distillation 
of that base with lime or zinc-dust. 

Baryta-water acts very slowly on papaverine, with evolution of 
ammoniacal vapours, and formation of a very small quantity of 4 
greasy substance smelling like guaiacol. Sodium-amalgam slowly 
converts papaverine in alcoholic solution into a thick oil which 
deposits crystals after long standing. With acetic anhydride and 
sodium acetate, papaverine does not yield an acetyl-derivative, whence 
it may be inferred that this base does not contain an acetyl-group. 

Papaverine, heated with hydrochloric acid in a sealed tube at 130°, 
yields a gas which burns with a green flame (probably methyl chlo- 
ride) and a solution, the evaporated residue of which forms a thick 
brown oil which, in dilute aqueous or alcoholic solution, gives with 
ferric chloride a deep emerald-green coloration, changed by sodium 
carbonate to red—a reaetion probably due to homocatechol. With 
potash-lye, the oil forms a dark brown liquid. Sodium carbonate 
added to the aqueous solution of the oil, throws down a white floccu- 
lent precipitate which soon resinises after filtration, and turns green 
in contact with the air. These reactions point to the presence of 
apomorphine. H. W 


Compound of Quinine with Chloral. By G. Mazzarm 
(Gazzetta, 13, 269—-272).—This compound, chloral-quinine, is formed 
on adding to a solution of quinine in chloroform dried at 120° an 
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equivalent guette of chloral (5°5 g. anhydrous chloral to 10 g. 
quinine). On evaporating the liquid in a dry atmosphere, a yellowish 
transparent gelatinous mass is left, which dissolves in eold ether; and 
on exposing the solution to a gentle heat, a white mammellary crys- 
talline substance separates which soon pervades the whole liquid, 
converting it into a pulp. The same result is more quickly obtained 
on adding the calculated quantity of chloral to a solution of quinine 
in chloroform diluted with anhydrous ether, and heating the liquid. 
The precipitate, after washing with ether and drying over sulphuric 
acid, forms an apparently amorphous, perfectly white and very light 
mass, having a slightly bitter taste, melting and blackening at 149°, 
not perceptibly altering in dry air. This body has the composition 
C»H»N,0.,0Cl],.COH. It is insoluble in benzene, sparingly soluble 
in cold, more soluble in hot alcohol, from which it separates on evapo- 
ration as a gelatinous mass. The solution, on addition of water, 
deposits a white precipitate consisting of a mixture of quinine and 
Saaahne, 

Chloral-quinine dissolves in water slightly acidulated with sulphuric, 
acetic acid, &c., forming solutions which exhibit a fluorescence similar 
to that of quinine salts, and react like the latter with chlorine and 
potassium ferricyanide. The acetic acid solution yields. with sodium 
bicarbonate a precipitate nearly free from chlorine. These reactions 
show that chloral-quinine is decomposed partially by water, completely 
by acids. 

‘a as is well known, do not form addition-products with 
chloral, but in presence of dehydrating agents they yield condensa- 
tion-products with elimination of water—phenol and thymol for 
example, forming respectively dihydroxyphenyl- and dihydroxythy- 
myl-trichlorethane. The author has also succeeded in obtaining 
addition-products by the action of chloral on paracresol and thymol, 
without the aid of sulphuric acid. 

Paracresol-chloral, C,H,Me(OH),CCl,.COH, crystallises in small 
needles melting at 52—56°. Thymol-chloral, 

C.H,.Me(C;H;)(OH),CCl,.COH, 


melts at 130—134°. H. W. 


Solubility of Strychnine and Preparation of some of its Salts. 
By P. Crespr (Gazzetta, 13, 175).—The author has determined the 
solubility of strychnine at ordinary temperatures and at 56°, 78°, and 
98°5° in various solvents. He finds that 1 pt. of water at 14°5° dis- 
solves 0°025 pt. of strychnine; that 1 pt. absolute alcohol dissolves 
from 0°302 to 0°325 at 825° and 10°75°; 0°975 at 56° and 1°846 at 
78°; that amyl alcohol, one of the best solvents, dissolves 0°525 at 
11°75°, and 4°262 at 98°5° ; that its solubility in dilute alcohol increases 
with the proportion of water up to 85° of Gay-Lussac’s areometer, 
and diminishes at greater dilution. 

The salts described are the normal succinate, C,H,O,Str.,6$H,0 ; 
normal malate, C,H,O,Str.,3}H.O; normal pyrotartrate, 

C;H,0,Str,,5$H,0, 


and the phthalate which has not been analysed. 
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Behaviour of Strychnine in the Animal Organism; and a 
Product of the Action of Potassium Permanganate on Strych. 
nine. By Puivcer (Chem. News, 48, 207).—The contention as to 
whether alkaloids do or do not undergo decomposition in the animal 
organism has never been definitely settled. Kerner (Pfliiger’s Archiv., 2, 
20; 3,30) proved that quinine in part reappears unchanged in the 
urine, whilst another portion becomes oxidised into dihydroxyquinine, a 
substance which is also obtained by the action of potassium perman. 
ganate on quinine. The author has made similar experiments with 
strychnine. Strychnine was given to animals; and the blood, tissues, 
and urine were examined. The results obtained indicate that the 
strychnine is decomposed in the organism, but the investigation is 
incomplete. 

By the action of potassium permanganate on strychnine, a yellowish- 
brown or light grey amorphous substance is obtained. It is sparingly 
soluble in cold water, ether, and chloroform, more freely in hot water, 
from which it is partially deposited on cooling; readily soluble in 
alcohol, and very readily in dilute aqueous alkaline solutions, from 
which it is incompletely reprecipitated by adding hydrochloric acid. 
The substance is neither bitter nor poisonous, and is not precipitated 
by the usual alkaloid reagents. Treated with chromic mixture, it 
gives a red-violet coloration without the preliminary blue-violet, as is 
the case with strychnine. The author regards this strychnine- 
derivative as strychnic acid, to which he assigns the formula 
C,,H,,NO;,H,0 for the present. D. A. L. 


Alkaloids of Buxus sempervirens. By G. A. Barsaciu 
(Gazzetta, 13, 249—257).—The author has extracted from the leaves 
and twigs of the box tree, a substance which he regards as a new 
alkaloid, and designates by the name Buaidine. He denies the exist- 
ence of the base called Buweine described by Alessandri (C. J., 1882, 
Abstr., 745) as existing in the same plant. His results however are 
not very definite. H. W. 


Acid Products of the Bacterial Fermentation of Albuminoids. 
By A. Gautier and A. Erarp (Compt. rend., 9'7, 325—328).—When 
the prodacts of putrefaction are distilled to dryness in a vacuum, and 
the residue extracted with ether, the principal constituent of the solu- 
tion (this vol., p. 89) is palmitic acid. Neither stearic nor oleic acid 
is present, and all traces of the original fatty bodies, and all the cor- 
responding glycerol, have completely disappeared. Stearic acid is, 
however, represented by+a small quantity of amidostearic acid (loc. 
cit.). The acid products of the putrefaction of albuminoids are— 


(1.) Fatty series ...... Formie acid.. Very small quantity. 
Acetic » «+» Doubtful. 
Butyric _,,.. Large proportion. 
Valeric  ,,.. Smaller proportion. 
Palmitic ,, .. Abundant. 

(IL.) Acrylic series .... Acrylic ,,.. Small quantity. 


Crotonic ,, .. Considerable proportion. 
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(IIL.) Lactic series...... Glycollic acid Moderate quantity. 
Lactic(ord.) ,, Small quantity. 
Valerolactic ,, Doubtful 

(IV.) Owalic series .... Oxalie » Trace. 
Succinic » Large quantity. 
Carbonic »» Large quantity. 

(V.) Nitrogenous acids.. CyHNO,...... Moderate quantity. 
Amidostearic acid Small quantity. 
Leucines and Abundant. 
luceines. C.. H. B. 


Physiological Chemistry. 


Chemistry of Perspiration. By Sr. Capranica (Gazzetta, 13, 
171).—To establish the analogy between the kidneys and sudorific 
glands, the author has endeavoured to ascertain whether creatinine, 
which is known to be a normal constituent of urine, exists also in the 
perspiration. On evaporating 450 c.c. gk 2 ng in a vacuum to 
oue-fifth of its bulk, precipitating with absolute alcohol, filtering, 
evaporating, and testing the residue by Will’s process, he succeeded 
in demonstrating the presence of creatinine. On the other hand, he 
does not think that any such relation exists between uric acid and 
sudorie acid, C)oHi.N,0,s, but he regards the latter as a product of the 
oxidation of glutamic acid (2C,H,NO, + Ox = H,O + CiHieN20:;), 
and as probably identical with the cryptophanic acid which Thudichum 
found in urine. H. W. 


Substitute Values of the Chief Organic Alimentary Prin- 
ciples in the Animal Body. By M. Rusyer (Zeitsehr. Biol., 19, 
313—496).— Previous investigations on this subject by Pettenkofer 
and Voit (Zeitschr. Biol., '7, 433; and 9, 1 and 435) formed the start- 
ing point of the author’s researches. His experiments were carried 
out similarly on the dog. He employs the term isodynamic in connee- 
tion with those principles which are capable of replacing one another, 
as being more precise than the expression equivalent, which has a 
wider application. 

Alimentary fat is isodynamic in equal weight with the body fat. 
On feeding with fat, loss of weight in fat is arrested by exactly the 
same amount as food which would otherwise have been consumed as 
body fat. Alimentary fat, when of the same composition as that of 
the animal body, is transformed into the latter with facility. Muscle- 
flesh as food (circulating albumin) is isodynamic in equal weight with 
the albuminoid material of the body, which upon insufficient supply of 
albumin in food becomes consumed (disintegrated organic albumin). 
During starvation, when the fat of the body disappears, the organic 
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albumin becomes disintegrated in amount, corresponding with the 
calorificient value of the previously consumed fat. 

The actual value in respect of capacity for heat-production of un. 
organised or dead albumin and living or organised albumin, is the 
same. Hence it is extremely probable that the formation of the latter 
from the former takes place without any accumulation of potential 
energy. 

Fats and carbohydrates, as regards force-producing value, differ 
for equal weights, 100 parts of fat corresponding on the average with 
240 parts of carbohydrate. The isodynamic values for albumin and 
carbohydrates may be determined from those of fat and albumin on 
the one hand, and fat and carbohydrates on the other, from which it 
appears that 100 parts of dried albumin are isodynamic with 110 parts 
of cane-sugar or 122 parts of grape-sugar. The limits within whicha 
replacement or substitution of one principle for another may take 
place are very wide. 

- Hitherto it has been accepted that the alimentary principles replace 
one another according to definite chemical proportions. The present 
investigation places beyond doubt that the isodynamic value of these 
is the expression of equal intrinsic energy. 

In the following table, in which the calorificient values of alimen- 
tary substances is given after the statements of Danilewsky and 
Rechenberg, it will be seen that the individual isodynamic values of 
these differ to an unimportant extent from the results of direct 
calorimetric determinations. 

100 parts of fat corresponding with :— 


By direct , , 
experiment on the By ae de- 
pee ky ermination. 
Albumin ......seceeeeeeess 211 201 
Btareh oo .ccoccoccesccccece 232 221 
Cane-sugar .....-secscesece 234 231 
Anhydrous grape-sugar .... 256 243 
Ordinary grape-sugar....... 282 271 


The results of experiments in the animal are somewhat higher than 
those calculated, the difference being due to several causes, such as, 
in the case of albumin and starch, putrefactive and fermentative 
changes in the intestige, whereby a loss of potential energy is 
occasioned, whilst in the case of carbohydrates, the work done by the 
muscles of respiration being increased, the excretion of CO, is also 
increased, and proportionately to a greater degree than in the case of 
fat itself, thereby accounting for the somewhat lower value of each of 
the carbohydrates in comparison with fat. 

Assuming that the substitution of alimentary principles was effected 
according to the amount of oxygen which these required for their 
oxidation, it is of interest to consider how the isodynamic values as 
determined in the animal, compare with the values which would thus 
be obtained. 
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This is shown in the following table :— 


100 parts of fat correspond with— 
According According to According to 
to oxygen con- | experiment in the calorimetric 

sumed. animal, determination. 
Albumin ......+se++ 198 211 201 
Starch .....seeesees 240 232 221 
Cane-sugar ......+6 249 234 231 
Grape-sugar ......+- 263 256 243 


Excepting albumin, the alimentary principles exhibit lower values 
than that obtained by calculating the oxygen required for combustion. 
As the conditions of direct experiment tend rather to yield higher 
values than otherwise, it is apparent that the capacity of those 
principles for equivalent amounts of oxygen is not a measure of their 
capacity for substituting or replacing each other. 

Whilst the experiments show this replacement or substitution of 
one alimentary principle for another, according to the amount of heat- 

roduction which is afforded by their combustion in the body, it is not 
implied that they replace each other because they yield the same 
amount of heat. The heat-production is only a measure of the total 
potential energy of the principle, and the isodynamic values indicate 
only alimentary principles of equal potential energy. A knowledge 
of these isodynamic values allows of measurement of any given kind 
of tissue change, and by adding together the calorifacient values of 
the disintegrated tissues, a numerical expression for the whole is 
obtained. This expression may take the form of so much albumin, 
fat, or a carbohydrate, but more appropriately of heat-units, as best 
corresponding to the essence of the process itself. 

The greatest part of all these processes, included under the defini- 
tion of tissue-change, is in effect an exchange of energy. 

Within a small fraction of the total disintegration, it is quite indif- 
ferent as to what alimentary principles we introduce into the body. 
As regards albumin, only a trifling amount is incapable of being 
replaced by isodynamic quantities of other principles. To this amount 
the addition of albumin cannot be dispensed with, for there is a 
constant loss going on of epidermis and hair from the surface, of 
blood corpuscles, of epithelium in the intestine, and of nitrogenous 
secretions from the glands. For the renovation of such, processes of 
growth and maintenance are necessary, while it is easy to show that 
these processes participate only to an insignificant extent in the total 
interchange of energy. 

What takes place in the organism as a whole may be regarded as 
taking place in each of its component cells, and that in the individual 
cell element, one alimentary principle substitutes another according to 
the proportion of its potential energy. 

Albumin is to be regarded as the most readily decomposible prin- 
ciple, a fact which has already been established by the experiments of 
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Pettenkofer and Voit, although in apparent contradiction to observa. 
tions as to its comportment outside the body, which tended to show 
the more difficult disintegration of albumin in comparison with 
fats and carbohydrates. In the body, the latter exhibit a different 
relation, the fats being more difficultly oxidisable than the carbo. 
hydrates ; of course it may be assumed that there is no essential dis. 
tinction of this kind, which may be accounted for by the readier 
solubility of the carbohydrates in the juices, whereby in simultaneous 
feeding with both principles, these are the first to be subjected to dis- 
integration. } 


On the Digestion of Cows’ Milk, and on the Substances 
which increase its Digestibility. By J. Urrermann (Bied. Centr, 
1883, 315—319).—The points considered were—(1) behaviour of 
milk with hydrochloric acid, lactic acid, and artificial gastric juice; 
(2) behaviour in the alimentary canal; (3) digestibility of boiled 
milk and buttermilk; (4) methods of rendering milk more easily 
digestible. The precipitate formed by a 2 per cent. solution of hydro- 
chloric acid in milk assumes either a fine or heavy flocculent con- 
dition, or also cheesy, according to the conditions of mixing, which 
are, however, not readily ascertained, as variations in the form of the 

recipitate occur, the reason for which is not apparent. The action of 
tic acid is similar to that of hydrochloric acid. The lumpy condi- 
tion of the curd which is produced by 4 parts acid (2 per cent.) to 
5 milk is not readily digested by pepsin, and if an insufficiency of acid 
produces no curd in the cold, then the addition of pepsin to the warm 
liquid causes the production of firm and compact curd. Small 
quantities of lactic acid have no influence on the digestion, but large 
quantities retard the action of pepsin. The digestive coefficients of 
milk in the badies of adults and infants are as follows :-— 


Adults. Infants. 
Dry matter.... 90—91°7 90—94 
Albumin 98:4—9°2 98°2—99°4 
93°4—95'6 92°2—94°9 
100 
45°4—57 


Of the calcium salts only 25—30 per cent. are digested, whereas in 
human milk the percentage is 75—80. By boiling milk all the gases 
are removed, as well as some odorous substance; when the boiling is 
conducted in an open vegsel a skin is formed; this skin is not all 
casein, but has the following constitution :— 


In 1506 grams. In 1-086 grams. 
0°283 
Albumin .. 0 0-751 
Sugar...... Q 0-046 
Salts , 0-006 


The author does not find boiled to be more digestible than unboiled 
milk. From buttermilk a curd is formed by hydrochloric acid, which 
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is readily dissolved by gastric juice. Of the additions generally made 
to milk, such as arrowroot, yolk of eggs, &c., to render it more 
digestible, barley-water is the best, and experimentally it has been 
shown that the coefficient for albumin is raised to 99°75 by its use. 

E. W. P. 

Relative Absorption of Neutral Salts in the Human 
Stomach. By W. Jaworski (Zeitschr. Biol., 19, 397—445).— These 
experiments were carried out under normal physiological conditions 
in a healthy man who drank the solutions (500 c.c.) of chemically 
pure salts and remained at rest until the residual fluid was recovered 
from the stomach by means of an aspirating pump specially devised 
for the purpose. This was then submitted to analysis, and the 
changes in the percen of the salts determined. 

These investigations showed that in the human stomach the absorp- 
tion of individual salts is different, and dependent upon their chemical 
composition. 

The acid carbonates (magnesium and sodium) underwent the 
greatest, the chlorides (magnesium, potassium, sodium, and ferric) 
the least absorption, and the sulphates (sodium and magnesium) 
between these extremes. 

The difference in the absorption of two salts is the greater the 
longer the solution is present in the stomach. 

The presence of acids in the stomach hastens absorption, and the 
difference in the absorption of individual salts becomes more pro- 
nounced. Carbonic acid especially accelerates absorption, which, on 
the other hand, is hindered by alkalinity of the contents of the 
stomach. 

The presence of common salt neither accelerates absorption nor 
increases the gastric secretion; the action is negative in both direc- 
tions. 

The secretion of chlorine is greater in proportion to the alkalinity 
of the saline solution and the length of time the latter remains in the 
stomach. Acid sodium carbonate excites the secretion of the gastric 
mucous membrane less than the neutral carbonate. 

When distilled water is introduced into the stomach, secretion of 
acid contents (hydrochloric acid) ensues, and that in proportion to the 
lowness of its temperature. 

Should a salt undergo dissociation of its acid and base in the 
stomach, these are not absorbed in the ratio of their combining pro- 
portions. Saline solutions may be found on aspiration still present in 
the stomach an hour after their introduction, whereas the same quan- 
tity of distilled water disappears almost entirely within half an hour 
afterwards. From these results certain practical suggestions of 
clinical importance may be derived. 

In the first place the administration of salts in the form of acid 
carbonates, as with an excess of carbonic acid, is advantageous, for 
absorption takes place more quickly, and with a more rapid emptying 
of the stomach there is less irritation of its mucous membrane. The 
author observed the action of CO, and of the acid carbonates, as also 
of CaH,CO, in a series of experiments with acidulous mineral 


waters, 
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Alkaline fluids, on the other hand, delay absorption and the 
evacuation of the stomach, and the gastric walls are stimulated to 
secretion more strongly than by other solutions. Acids favour 
absorption and rapid evacuation of the gastric contents. 

The presence of common salt in the stomach does not appear to 
offer the advantages in regard to digestion which have heretofore 
been ascribed to it, neither stimulating to greater excretion of the 
gastric acid (this remark may perhaps not apply to pepsin) nor to 
evacuation of its contents. In the moderation of the activity of the 
gastric walls by alkaline agents may probably be found an explana. 
tion of the therapeutic results of certain remedies, such as magnesium 
carbonate, sodium carbonate, and certain metallic oxides, in relieving 
the pain of cardialgia. 

The introduction of salts in the form of chlorides in neutral 
solution is, as regards gastric absorption, not advantageous, and still 
less so in the case of neutral carbonates, which are absorbed only in 
proportion as their transformation into chlorides takes place. 

The difficult absorptivity of ferrous chloride is especially to be 
noted from a medical point of view, and considering the facility of 
absorption of acid carbonates, it may be assumed that an acid ferrous 
carbonate would prove the most absorbable of all iron preparations. 

D. P. 

Basic Phosphate of Lime as an Addition to Cattle Fodder. 
By Coun (Bied. Centr., 1883, 428).—The author has reviewed several 
experiments in this direction, and thinks that the addition of the 
substance, not only to medicines for cattle but to their ordinary fodder, 
would be very beneficial. He recommends for lambs and young pigs 
8:12 grams, for calves and foals 12°20 grams, for oxen and cows 
20°25 grams per head per day. J. F. 


Influence of Distillers’ Waste on Milk Secretion. By M. 
Scumoecer and O. Nevupert (Bied. Centr., 1883, 312—314).—The 
full details of the experiments are given, and the results were that 
distillers’ waste (maize) greatly increased the yield of milk, but 
hardly affected the percentage of fat present. It is consequently a 
more remunerative food than brewers’ grains. E. W. P. 


Colouring-matters of the so-called Bile of Invertebrates, 
and of the Bile of Vertebrates, and some unusual Urine 
Pigments, &c. By C. A. MacMounn (Proc. Roy. Soc., 35, 370—403). 
—The author’s observations lead him to conclude that the liver of 
Invertebrates discharges other functions besides those of a pancreas, 
which biologists generally regard it. 

The colouring-matter of the bile in vertebrates does not occur in 
invertebrata, with the single exception of hemochromogen, which is 
found in Astacus fluviatilis and the pulmoniferous mollusca. 

Hoppe-Seyler had failed to detect bile pigments and bile acids in 
invertebrates. In the present instance, the animals submitted to 
investigation were taken from the sub-kingdoms, Mollusca, Arthro- 
poda, and Echinodermata. The most striking result of this examina- 
tion has been the discovery of a chlorophyll pigment in Mollusca and 
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some Arthropoda, and amongst echinoderms in the radial appendages 
or ceca of starfishes. This pigment, occurring in the appendages of 
the enteron, has been termed enterochlorophyll by the author, in pre- 
ference to zoochlorophyll, as more precisely defining the location of 
the chlorophyll whic es been found in the mantle or integument of 
certain invertebrates. 

Enterochlorophyll was not discovered in Lumbricus, Hirudo, or 
Aphrodite, amongst Vermes. 

In this inquiry reliance as to the identity of the pigment under 
consideration with that occurring in plants has been placed on spec- 
troscopic and chemical tests, the author accepting the dictum of Vogel 
and Kundt, that if colouring-matters dissolved in the same medium 
yield identical spectra, and present identical changes of spectra when 
acted on by the same reagent, the colouring-matters are themselves 
identical. 

As a standard of reference for the spectral bands obtained from the 

igment of invertebrates, the measurements of the bands of the first 
falf of the spectrum yielded by the chlorophyll of the leaves of 
Primula are given. 
An alcohol-ether extract gave four bands :— 


Ist band } 674 —643 
2nd ,, » 622°5—602 
3rd ,, »5905—567 
4th ,, 548 —530 


The residue left by this extract on evaporation and dissolved in 
rectified spirit, gave a series of five bands :— 


1st band \ 684 —634 
2nd , 2r»A618 —598 
3rd _,, »586 —570 
4th ,, r»546°5—534 
Eth ,, A484 —465 


and this solution treated with nitric acid yielded— 


lst band » 661—646 
2nd » 608—592 
3rd  576—561 
4th » 5389—521 
5th » 502—484 ? 


With this latter series of five bands the spectrum yielded by the 
bile-colouring matters of the lamellibranchiate mollusca, examined 
under similar conditions of solution in alcohol and treatment with 
nitric acid, was identical. The molluscs included in this part of the 
investigation were the common oyster, mussel, and cockle, also Anodon 
and Unio. Hence it is concluded that the chlorophyll of leafgreen and 


their bile pigments are identical. It was proved that the colouring 
matter of the molluscan liver was not due to the presence of parasitic 
alge. Negative results were obtained on treating the extracts with 
ammonium sulphide, showing hemoglobin to be absent. 
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Of Cephalopoda, the common squid, Octopus vulgaris, only was 
examined. The results were essentially the same, the five-banded 
spectrum being yielded by the colouring-matter of the liver on treat- 
ment with nitric acid. Some slight differences observable appear to 
the author to be due to the presence of the pigment in a more highly 
oxidised state than in other cases, perhaps as an acid enterochlorophyll. 
Among gasteropod mollusca, species of whelk were examined, includ. 
ing Buccinum undatum, Fusus antiquus, Purpura Lapillus, and Litorina 
litorea, with corresponding results. In the case of Purpura Lapillus, 
which possesses the well-known purple-producing glands, it was noted 
that there was no peculiarity of the colouring-matter obtained from 
the liver, which yielded enterochlorophyll alone. 

The investigation of the pulmoniferous mollusca embraced several 
species of snail, Helix aspersa, H. pomatia, and others; also of slugs, 
Limaz flavus, and Planorbis. 

In these, with the exception of Planorbis, which contains abundance 
of hemoglobin, hemoehromogen (reduced hematin) was invariably 
present, in addition to chlorophyll, the author thereby confirming the 
previous observations of Sorby, who did not, however, notice the latter 
pigment. The spectrum of hemochromogen was yielded by the bile, 
both with and without treatment with ammonium sulphide. Its 
presence may be dependent upon aérial respiration, and this resem- 
blance of molluscan to mammalian bile in respect of the presence of 
hemochromogen is of interest. The respective bands of the two 
colouring-matters extended generally, the reduced hematin first band, 
 570—566, second A 539—-526, and the enterochlorophyll \ 678—661. 
The bands of reduced hematin are not always in quite the same 

sition. 

Of Arthropoda, some species of crab, and the common lobster, 
Homarus vulgaris, were examined. Enterochlorophyll was less satis- 
factorily found, although present in most instances, than in the 
instance of the mollusca. In Carcinus menas its presence was, how- 
ever, exceptional, while that of a lutein pigment appeared to be con- 
stant. 

The common crayfish, Astacus fluviatilis, alone yielded evidence of 
the presence of hematin in the bile, and this in considerable amount. 
No other crustacean showed evidence of its presence. On treatment 
with ammonium sulphide, the two bands appeared, intensified, as in the - 
case of the pulmonate mollusca, by caustic soda. The first band alone 
was easily read; it extended from \ 568°5—559°5. The presence of 
enterochlorophyll, on the other hand, could not be detected. 

In the sub-kingdom, Echinodermata, certain starfishes and sea- 
urchins were examined. These yielded the usual five-banded spec- 
trum of chlorophyll on addition of nitric acid to the alcoholic extract 
of the intestinal appendages. 

The presence of these pigments, lutein and tetronerythrin, was 
likewise indicated in the course of the examination of specimens of 
starfish. The latter pigment was found in the integument, and had 
also been found in the shells of the crustaceans previously referred 


The author concludes from these observations that the existence of 
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enterochlorophyll in the liver or other appendages of the intestine of 
the animals examined is definitely established. The bile of the pul- 
monate mollusca and of crayfish contains in addition hemochromogen, 
which would appear to be a respiratory pigment, enabling intestinal 
respiration to be carried on, as in certain crabs, and Cobitis fossilis, 
The so-called liver of these invertebrates in addition to the pre- 
paration of a digestive ferment, discharges the function of a pigment- 
storing and pigment-producing organ in connection with surface 
coloration. 

In some additional observations on the absorption-spectra of bile- 
pigments in vertebrate animals, the author alludes to his previously 
published observations, which appear to refer certain bands seen in 
bile to the presence of altered hematins (Proc. Roy. Soc., 31, 26). 
He has since proved that urobilin is absent in the bile of reptiles 
during hybernation. It was detected in the liver of Salamandra 
maculata in larger quantity than could be accounted for on the sup- 
position of its presence in the blood-vessels of that organ, hence its 
probable formation there. 

Concerning the origin of the colouring-matter of bile, proof of the 
transformation of hemoglobin into biliverdin was afforded by a 
pathological fluid derived from the tunica vaginalis testis in a case of 
chronic epididymitis, when tapping had been previously resorted to 
for removal of the effusion. The fluid without any treatment showed 
the presence of a hemoglobin derivative, and the pigment was proved 
by the action of oxidising and reducing agents to be biliverdin. 

Experiments made on the colouring-matters of sheep- and ox-bile, 
although not completed, tend so far to show that chlorophyll as such 
cannot be present, inasmuch as the position of the band in red is 
altogether different, and the spectrum of acid chlorophyll was not 
obtained with nitric acid. Contrary to the statement of Hoppe-Seyler, 
the author, by direct experiment, finds that the pigments produced 
from bilirubin by oxidising agents and those of sheep- or ox-bile are 
not identical. 

Referring next to urinary pigments, the author finds that febrile 
urobilin is not identical with hydrobilirubin or stercobilin, an alcoholic 
solution of the former, when acted on by caustic soda, yielding no 
bands at C and D, as in the case of similarly prepared solutions of the 
two latter. Harley’s “urohematin” is shown to be a mixture of 
several decomposition-products of chromogens under the influence of 
heat and acids. The urohematin described by the author has been 
met with in four cases of acute rheumatism, and in a case of 
“idiopathic” pericarditis, its presence in the urine indicating insuffi- 
cient oxidation of bodies with which it is associated, the normal 
oxidation of hemoglobin to urobilin not taking place. Its occurrence 
in rheumatic fever would further seem to point to an acid fermenta- 
tion, accompanied by destruction of hemoglobin and production pro- 
bably of lactic acid. The presence of urohwmatin in urine can be 
easily detected, without preliminary isolation, by its characteristic 
spectra, those of acid and neutral urohematin, which are distinguish- 
able from those of methemoglobin or hematin, by the use of ammonium 
sulphide, which does not affect urohsmatin. 
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Spectroscopic Detection of Indican.—Indican when present in the 
urine may be detected by its spectrum when Jaffe’s test fails. 

The urine, mixed with its own bulk of hydrochloric acid, is boiled, 
and after cooling, shaken, but not violently, with chloroform. The 
chloroform layer, if indican be present, is more or less violet, and 
shows a band before D, and generally one after it. It is noted that 
the reddening of normal urine when boiled with hydrochloric acid, is 
not due to the oxidation of indican, and only partly to the oxidation 
of urobilin chromogen. The author agrees with the view that this 
reddening is due to urobilin, and that this and indigo-red are two 
different colouring-matters. He has noticed a band half way between 
D and E, and extending nearly to E, \ 558—534, in most cases in 
which indican has been detected by the method described; and treat- 
meut with reagents pointed to its being due to some other colouring 
matter, although in some way connected with the presence of 
indican. 

Uroerythrin, obtained in alcoholic extract from pink urates, gives a 
double absorption-band of hazy outline from about three-fourths 
the distance between D and E to beyond F. No connection could be 
established between it and indican or urobilin. It often accompanies 
urohematin. 

In conclusion, the author refers to the existence of a red colouring- 
matter in pale urine, which becomes visible on adding a mineral 
acid, but which, as its spectrum showed, is neither indigo-red nor 
urrhodin. It was also not due to the oxidation of the chromogen of 
urobilin. From lack of material, the study of this pigment had to be 
left incomplete. D. P. 


Albuminoids of the Vitreous Humour of the Human Eye. 
By P. Gracosa (Gazzetta, 13, 171).—In this liquid, the author has 
detected mucin, a globulin, and an albuminous substance analogous to 
serum albumin. Considering the small proportion of albuminoids 
existing in this liquid, the author regards its viscidity as due to an 
excess of salts over the albuminoids. H. W. 


Chemical Composition of the Egg and its Envelopes in 
the Common Frog. By P. Giacosa (Gazzetta, 13, 171).—To isolate 
the envelope, the author placed the eggs for some hours in lime-water, 
whereupon the envelope dissolved, while the yolk settled down to the 
bottom. The filtered solution, treated with acetic acid of 10 per 
cent., yielded a flocculent ptecipitate, which, after repeated washing 
with acetic acid and with pure water, gave by analysis 52°71 per 
cent. C, 7:1 H, 9°33 N, 13258, and 0°62 ash, whence the author 
infers the presence of a mucin. This substance resists putrefaction, 
and does ‘not reduce copper salts till after boiling with dilute sul- 
phuric acid. The author intends to study the products of this decom- 
position, but as he has not been able to detect the presence of any 
other bodies, he concludes that the enveloping membrane of frogs’ 
eggs consists of pure mucin. From the oviduct of the frog he also 
succeeded in extracting a mucin, which, though differing from the 
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preceding in centesimal composition, nevertheless agrees with it in all 
other characters. H. W. 


Localisation of Arsenic in a Case of Poisoning. By J. 
Guarescul (Gazzetta, 13, 176).—From the experiments of Scolosuboff, 
it would result that arsenic accumulates chiefly in the nervous system, 
whereas, according to Johnson and Chittenden (Amer. Chem. J., 2, 
332; Abstr., 1881, 1082), it is localised chiefly in the kidneys and 
liver, and according to Ludwig (Schmidt's Jahrbiicher, 1881, p. 189), 
it accumulates chiefly in the liver, and is found also in the bones. 
The author, having carefully examined the viscera of an individual 
who died of arsenical poisoning, found that, out of 100 parts of 
arsenic, the stomach contained 0°0165, the liver 0°00105, the large 
intestine 0°00133, the lungs and heart 0°006, the muscles 0-00011, and 
the brain only traces, whence it appears that arsenic tends to accu- 
mulate chiefly in the liver, and is likewise found in notable quantity 
in the lungs and kidneys. H. W. 


Physiological Action of Paraldehyde and Contribution to 
the Study of Chloral Hydrate. By V. Crrcetio (Gazzetta, 13, 
172).—The action of this substance is hypnotic and similar to that of 
chloral, excepting that it does not diminish the pressure of the blood, 
unless administered in large doses. The sleep which if produces 
is calm, and not accompanied or followed by disturbances ; in fact, it 
is similar to normal sleep. Paraldehyde is absorbed by the stomach, 
rectum, and subcutaneous tissue. The author supposes that it acts 
on the cerebral hemispheres, and then on the medulla oblongata and 
spinal marrow. He recommends it for medical use as an excellent 
substitute for chloral. H. W. 


Supposed Toxic Action of Aqueous Solutions obtained from 
Fresh Animal Organs. By E. pi Marre (Gazzetta, 13, 172).— 
The author shows by numerous experiments that the symptoms of 
poisoning consequent on injection of the aqueous extracts of fresh 
organs (under the skin, into the veins, or into the peritoneal cavity) 
are due, not to any special toxic principle contained in these organs, 
as might be inferred from the experiments of Pellicani, but to a 
purely infective process, determined by the action and decomposition 
of insoluble but decomposed and alterable materials held in suspension 
by the injected liquids. In fact, when the turbid juice is freed from 
solid matters, either by filtration or by evaporation, and only the 
liquid portion is injected, death does not supervene. Another mode 
of experimenting consists in injecting beneath the skin of an animal 
the fresh juice of an organ reduced to a pulp, but not filtered, and, 
after a time more than sufficient to ensure the complete absorption of 
the liquid portion, making a wide incision in the skin at the point of 
injection, and washing with water containing phenol, in order to 
remove the solid matters remaining beneath the skin. Operating in 
this manner, death does not occur. H. W. 
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Valuation of Seeds. By A. Mayer and others (Bied. Centr., 
1883, 324—325).—Mayer employs as a germinator a glass flask 15 cm, 
high and 6 cm. broad, having an opening close to the bottom, which 
allows of the free circulation of air, and removal of excess water, 
The seeds are laid on blotting paper or cotton stuff placed inside the 
flask. When compared with Nobbe’s germinator, it was found that 
Mayer’s was best for clover, whilst Nobbe’s was best for most grass 
seeds. The reports of germinative power of a sample are made thus: 
rminative power 
100 
seeds, which are divided into harmfal and harmless. As regards the 
influence of light, the author finds that the germination of Poa pra- 
tensis and Dactylis glomerata is accelerated, whilst the admission of air 
has no effect on Pinus silvestris, Loliwm perenne, Festuca ovina, and 
F. duriuscula. Nobbe considers that germination should be tried in his 
germinator, on paper, in sand and in mould, before a satisfactory report 
can be made. A previous soaking for 6—12 hours is recommended 
for hard seeds, as also to remove the mucilage from the seeds of Linum, 
Camelina, Cydonia, &c., so as to admit oxygen more readily to the 
embryo. E. W. P 


Chemical Changes induced by the Sprouting of Grain. 
By M. Mircxer and Kosus (Bied. Centr., 1883, 326—328).—The fol- 
lowing table shows the changes which occurred when a sample of 
barley was exposed to bad weather for a fortnight; the rest of the 
crop had been well harvested. The ordinary analysis showed no dif- 
ference between the samples; it was only when a more searching 
examination was made that a change was manifest :— 


(1) Value = party x ge 


; (2) percentage of foreign 


Other Nitrogen 
— Dextrose. . | soluble in dry 
“ matter. “ | matter. 


1-76 5°64 
. | . 5°23 


Nitrogen | Nitrogen | Nitrogen | Nitrogen | Nitrogen 
as us as as soluble | as insoluble 
nitrates. | amide. |ammonia.| albumin. albumin. 


trace 0°028 0°045 0°087 1°740 
trace 0°454 0°044 0°036 1511 
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Kobus found that in wheat, under similar circumstances, the nitro- 
genous matter was most affected, the gluten being reduced by 20—25 
per cent. E. W. P. 


Function of Silica in the Vegetation of Maize. By V. Jopin 
(Compt. rend., 9'7, 344—346).—A grain of maize cultivated in a 
suitable solution of inorganic salts will develop and form a plant of 
normal appearance without assimilating any notable proportion of 
silica. This deprivation of silica produces no physiological degene- 
ration in the plant, which can be cultivated in a similar manner 
through several generations. Under somewhat similar conditions a 
maize plant will develop and attain full maturity, although retaining 
in its tissues only one-quarter the normal amount of phosphoric acid 
and one-half the normal amount of potassium. By cultivating in 
well moistened vegetable soil, a grain from a plant of the fourth 
generation cultivated in water free from silica, a strong and vigorous 
plant is obtained which contains only one-sixth the normal amount of 
potassium. 

These facts confirm Déhérain’s supposition that the ash of a plant 
contains an amount of inorganic salts greatly in excess of that 
actually required for the proper development of the plant. The 
accumulation of this excess in the tissues of the plant is due to the 
purely physical forces, diffusion and evaporation. C. H. B. 


Constant Production of Oxygen by the Action of Sunlight 
on “ Protococcus pluvialis.” By T. L. Puirson (Chem. News, 48, 
205—206).—In the summer Zygnema and Conferva may frequently be 
seen borne to the surface of pools of stagnant water by innumerable 
minute bubbles of oxygen-gas. Some of the simplest of the unicel- 
lular alge, e.g., Protococcus pluvialis and P. palustris, exhibit this 
peculiarity to a remarkable degree. The author has cultivated some 
of the last-mentioned plants by exposing pump-water to air and 
light for some weeks, and, as soon as good growth was obtained, 
small dead branches of poplar were put in the water; the protococ- 
cus developed rapidly upon them. The branches can then be put in 
flasks full of water and the production of oxygen observed; this 
takes place immediately the flasks are exposed to the sun’s rays; the 
oxygen comes off in the minutest bubbles, but in such great numbers 
as to form a froth on the surface; in some higher plants, e.g., Achillea 
millifolium, the gas collects at the ends of the leaves and comes to 
the surface in large bubbles. If the flask is inverted the evolution of 
gas continues for about three days; the introduction of a minute 
quantity of caustic soda stops it on the first day by depriving the 
plant of carbonic anhydride. On renewing the water, after three 
days, the evolution recommences, and so by keeping up a constant 
supply of pump-water, the production of oxygen may be kept up to 
all appearance indefinitely. The author has devised a simple appa- 
ratus for this purpose—a wide-mouthed bottle with tubulure near the 
bottom is fitted with a gas delivery tube and a tube with tap connected 
with a water supply ; the water must neither be boiled nor distilled, 
nor must it be in the slightest degree alkaline. A tap is put in the 
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tubulure and is used to empty the bottle. Some of the working 
poplar branches are placed in the bottle, water is run in, and the 
bottle exposed to sunlight; the oxygen can be collected in a 
holder. After three days the old water is run out of the bottle and 
fresh waterrun in. The author suggests that by employing graduated 
vessels, &c., the apparatus might be used as an actinometer. The 
produced contains about 98 per cent. oxygen. The author remarks 
incidentally that carbonic anhydride in presence of sunlight is not 
decomposed by plants, but simply absorbed, water and hydrogen 
dioxide being equally essential for the production of oxygen, and the 
gas being evolved from the tissue as a consequence of the ar te es 
. A. L. 
Aldehydic Nature of Protoplasm. By A. B. Grirritus (Chem. 
News, 48, 179—180).—After reference to the work of Loew and 
Bokorny (Abstr,, 1882, 546, 447, and 882), of Reinke (ibid., 243 and 
1312), of Mori (Chem. Centr. [3], 13, 565), of Beyer, of Kretzschmar 
( Bied. Centr., 1882, 830), and to hisown communication to this Journal 
(Trans., 1883, 195), the author proceeds to describe his new experi- 
ments. He has examined the protoplasm of living and dead cells of 
Spirogyra, and finds that it reduces alkaline solutions of cupric salts; 
that crystals are formed in it by treatment with weak sodium chloride, 
and that the addition of absolute alcohol to the cells of the Spirogyra 
causes the deposition of crystals of anhydrous dextrose. It is there- 
fore probable that the reducing properties of protoplasm are due to 


this glucose, and that the crystals formed with sodium chloride are 
C,H,.0,,NaCl + H,O. This view is me gg by the following ex- 


periments:—Albumin (white of fresh egg) mixed with a small 
quantity of a very dilute solution of dextrose, when treated as above 
described, behaves in a manner precisely similar to the spirogyra 
cells. Moreover, if the living plant is kept in the dark for a couple 
of days and is then examined, none of these reactions are observed. 
This is evidently due to the dextrose being used up in the dark to 
nourish the cell-walls and tissues, for after a short exposure to sun- 
light the dextrose reappears and the usual phenomena are to be observed 
in the plant cells. The author concludes with some remarks on the 
aldehydic nature of dextrose, on the assimilation of carbon by plants, 
and on the importance of researches on albumin. 


Fatty Constituents of Common Chestnuts. By P. Matersa 
. (Gazzetta, 13, 173).—Dry chestnuts contain at least 3 per cent. of 
fatty matters, for the most part liquid and of oily aspect, while the 
smaller portion is solid, the‘proportion of fatty matter increasing with 
age, and fatty acids being formed at the same time. H. W. 


Cocoa and Chocolate. By Boussincauit (Ann. Chim. Phys. [5], 
28, 433—456).—The cacao plant rarely flowers before it is 30 months 
old, but the first flowers are generally destroyed, as the planters do 
not permit the plants to bear fruit before they are four years old; 
100 kilos. of fresh fruit yield from 45 to 50 kilos. of dry cocoa. In 
Venezuela, after a plant is seven years old, it yields 0°75 kilo. annually. 
In Magdalena a tree yiclds 2 kilos. of dry cocoa per annum. The 
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kernel of the species Montaraz contains: Butter, 53:3; albumin, 12°9 ; 
theobromine, 2-4; gum and tartaric acid, 6°7; cellulose, lignose, 
starch, 9°1; ash, 4°0; water, 11°6 per cent. The ash consists chiefly 
of phosphate of calcium, magnesium, and potassium ; it also contains 
silica, carbonic and sulphuric acids. The husk has the followin 
percentage composition :—Butter, 3°9; nitrogenous matter, 14°25, 
containing 2°8N; gum, 12°12; tartaric acid and tannin, 5°05; ash, 
6°89 ; water, 12°18; lignose, cellulose, and other compounds not esti- 
mated, 45°61. The process of decortication is generally accomplished 
by means of gentle heat. The following table shows the composition 
of Trinidad cocoa, decorticated A by heat, B without heating :— 


Starch and glucose .. 
Theobromine 
Asparagine 

Albumin 

Gum 


Cocoa butter is a white solid which melts at 30° and solidifies at 
23°. The gum resembles gum arabic in appearance, and also yields 
mucic acid when treated with nitric acid. It is powerfully dextrogy- 
rate. Chocolate, prepared by grinding together sugar and canlly 
roasted cocoa, contains varying amounts of sugar. Spanish chocolate 
contains from 40°6 to 54 per cent. of sugar, and French chocolate 
contains from 56 to 59 per cent. 

The relative value of chocolate and milk as food is seen from the 
following analysis of equal weights of milk and an emulsion contain- 
ing 20 per cent. of chocolate :— 


Chocolate 
emulsion. Milk. 
13°6 
15:0 
15°0 
2:7 


The large proportion of sugar in chocolate diminishes its nutritive 
power. W. C. W. 


Analysis of some Cider Apples. By R. Lezé (Ann. Agronomiques, 
9, 105).—The fruits were exhibited at the Apple Congress of St. Lé, 
November, 1882, and analysed by the author at the end of Decem- 
ber :— 
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The variety Fréquin is well known as yielding good cider, which 
will keep well. J. M. H. M. 


Poisonous Properties of Edible Fungi. By G. Durerir (Bied. 
Centr., 1883, 356).—The physiological action of the juices of many 
fungi on animals is detailed in this paper. The poisonous principle is 
soluble in water, but insoluble in ether, chloroform, carbon bisul phide, 
and aleohol ; it is precipitated from its solutions by alcohol, tannin, 
lead acetate, and hydroxide; it therefore less resembles the alkaloids 
than the soluble ferments, and its action is destroyed at 100°. In 
Boletus two non-poisonous alkaloids have been found, the one resem- 
bling neurine, the other the ptomaines. E. W. P. 


Report on Experimental Plots at Grignon in 1882. By 
P. P. Dénfrain (Ann. Agronomiques, 9,106—124).—The crops grown 
in 1882 were wheat, oats, green maize, sugar-beet, and sainfoin. The 
yield of oats was under average, and that of wheat very poor, 35 hec- 
tolitres per hectare against 50 harvested in 1880. The author 
attributes the difference, not to the rainfall, which was less and more 
equally distributed in 1882 than in 1880, but to the difference in tem- 
perature, the monthly mean from March to September being from 
1:3° to 5°6° (July) less in 1882 than in 1880. For the same reason 
the vintage of 1882 was a bad one, as the grapes never ripened 
perfectly. 

Wheat.—All the plots carried potatoes from 1875—1879, and wheat 
1880—1882; since 1879 no nitrogenous manure has been used. The 
best yield (27—30 hectolitres) was on those plots which had received 
dressings of farmyard manure from 1875—1879; plots dressed with 
sodium nitrate during the s&me period gave no more grain than the 
plot unmanured since 1875, although the straw was slightly heavier; 
and plots which received ammonium sulphate, 1875—1877, yielded less 
of both grain and straw than the plot unmanured since 1875. The 
entire wheat crop of the neighbourhood suffered much from rust in 
June; 10 grams of wheat from one of the plots contained 128 well 
developed grains weighing 6°12 grams, and 132 stunted badly filled 
grains weighing 3°88 grams. The two lots were analysed and found 
to be almost identical in composition. 

Oats.—The harvest from the experimental plots was worse than the 
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average of the four years 1878—1881, but better than 1881; the 
deficiency was most marked in the grain, and the author attributes 
the falling off to the difficulty of cleaning land carrying the same 
cereal crop so many years in succession. Oats have been grown on 
all the plots for the last eight years, and in 1882 the yield from most 
of the manured plots was actually less than that on the two plots 
receiving no manure, owing to the encouragement afforded by the 
manures to the growth of weeds. 

Green Maize.—The seventh consecutive year of this crop has yielded 
results similar to those of the preceding years. The yield, favoured 
by a wet season, has shown no falling off, and farmyard manure in quan- 
tities up to 29,000 kilos. per hectare, has proved by far the most efficaci- 
ous and remunerative dressing; with 40,000 kilos. instead of 20,000, the 
increased yield is not sufficient to cover the extra cost of the manure. 
A moderate dressing of farmyard manure each year has given better 
aggregate results than the same total quantity distributed over the 
three years 1875—1877. Partial or complete substitution of sodium 
nitrate for farmyard manure has resulted in diminished crops. 

Sugar-beet—This crop has been grown in 1881 and 1882 on six 
plots which carried green maize for the six previous years ; the previous 
dressings on half the plots having been farmyard manure, and on the 
others ammonium sulphate. The results of 1881 were so decidedly 
worse on the ammonium sulphate plots, that in 1882 an attempt was 
made to restore their fertility by new dressings of farmyard manure 
alone or with artificials : 20,000 kilos. farmyard manure, together with 
200 kilos. each of sodium nitrate, superphosphate, and potassium 
chloride, was the only application which raised the produce of the 
ammonium sulphate plots to a level with the plots which received no 
manure in 1881 or 1882, but had been dressed with farmyard manure 
in 1878, ’79, 80. The sugar in average samples of roots from each 
plot was determined by the polariscope, the percentage varying from 
12°04 to 13°73 (the variety grown was Vilmorin’s betterave aw collet 
rose). The results confirm the author’s previous conclusions that the 
richness in sugar is lowered by nitrogenous manures, and is not 
sensibly raised either by potassium salts or superphosphate. The 
most remarkable fact in this series of experiments is the decreased 
crops on the plots which formerly received ammonium sulphate, a 
result which the author attributes to the injurious action of this salt 
on the physical properties of the soil. 

Sainfoin.—The sainfoin grown in 1879 had become replaced by 
grasses at the end of 1881; a new sowing was therefore made in 1882, 
and a satisfactory crop obtained, the best plots being those which 
were heavily dressed with farmyard manure from 1875—1878. 
Analyses of the soil and subsoil, made in the four years preceding 
1879, during which the plots carried sugar-beet and green maize, 
showed a slight progressive diminution in the percentage of nitrogen, 
even in those plots which received large dressings of farmyard 
manure; since the occupation of the ground by sainfoin, however, the 
percentage of nitrogen has remained stationary or has slightly 
increased. No figures are given on this point. J. M. H. M. 


206 ABSTRACTS OF CHEMICAL PAPERS. 


Influence of Rainfall on the Wheat Crop. (Bied. Centr., 
1883, 291—294.)—A table of the rainfall and temperature in England 
during July and August, in the years 1846—1876, is given, and this 
is divided into four groups; comparing this table with the wheat 
crops, it appears that when the average temperature of July and 
August is above the mean, the crop is above average: rain during 
warm seasons does not lower the quantity although the quality may 
be deteriorated ; however good a season may be in June, no good crop 
is obtained—that is one above the average—if the average tempera- 
ture in July and August is below the mean; even if the weather in 
those months be fine, the quality only is good. If during July and 
August there is both wet and cold, the yield is always low and the 
quality poor. E. W. P. 


Comparative Feeding Value of Barley, Malt, and Peas, 
By A. VortcKker (Jour. Roy. Agri. Soc., 1883, 422).—These experi- 
ments were conducted at Woburn. The barley and malt were used 
in the proportion shown in the malting operation, 140 lbs. of barley 
yielding 117 lbs. of malt and malt-dust. Three pens, each of ten 
sheep (10 months old), received throughout the same quantity of 
swedes, with hay and straw chaff. During the first period of eight 
weeks, each sheep had in addition } lb. of linseed cake per day; 
pen 1, } lb. of barley meal; pen 2, the equivalent in malt-meal and 
malt-dust; pen 3, + lb. of pea-meal. In the second period of two 
weeks the additional foods were increased to 4 lb. per head per day. 
In the third period of two weeks they were raised to # lb. In the 
fourth period of two weeks they were raised to 1 lb. The gain in 
live-weight of the sheep of each pen was as follows :— 


Pen I. Barley.| Pen II. Malt. | Pen III. Peas. 


lbs. Ibs. Ibs. 
First eight weeks 2004 227% 228? 
Following six weeks .... 93 73% 113 


Total fourteen weeks.... 2934 8014 3413 


The feeding values of the barley, and of its equivalent in malt, 
were thus practically equal, whilst that of the peas was distinctly 
greater. 

The maximum rations ‘were continued for two weeks longer; 
during this time the sheep of pen 1 refused a part of their barley, the 
results therefore ceased to be comparative. R. W. 


Composition and Digestibility of Serradella at various 
Ages. By H. Weisxe, G. Kennepout, and B. Scuuuze (Bied, Centr., 
1883, 307—309).—The seed was sown in the middle of April on two 
plots, from the first of which a crop was taken on July 22, and from 
the latter on October 2, also an aftermath was taken from the first 
plot on October 2. The composition of the crops was as follows :— 
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Plot 1. Plot 2. 


July 22. October 2. | October 2. 


Yield— 
Fresh........+++| 110°0 kilos. ‘ i 85 °00 kilos. 
Dry ..-ccccoccce| 18°33 ,, , 17°15, 

Containing— 
Albumin........| 22°62 p.c. , Cr 19°13 p.c: 
Fat, &c. .....206) 5°2 , 3°95 ,, 
Fibre.. sees] 29°65 : 35°71, 
Cellulose, he. 30 “89 P 32°39 ,, 
Ash . --| 11°64 . 8°82 ,, 


Feeding experiments showed that the younger plant was more 
easily digested than the older. E. W. P. 


Analyses of Heather (Erica vulgaris), Braken (Pteris aqui- 
lina), and Broom (Genista pilosa). By A. Perermann (Ann. 
Agronomiques, 9, 251—255).—Vast tracts of poor soil in the Ardennes 
(derived from schists and quartzose schists) are covered with a thick 
vegetation of heather, broom, and fern, which is useful to the inhabi- 
tants in many ways. The dense mass of vegetation assists in the dis- 
integration of the rock, and acts as a sponge in storing up and 
gradually giving out the rainfall. Sheep and horses readily eat the 
young shoots of broom and heather, and the ashes of these plants, 
burnt on the spot, are found to be a good manure for oats. Cut 
with the scythe, air-dried, and stacked, these plants furnish fuel in 
the winter aud litter fur cattle.* Sometimes they are ploughed in 
as green manure, and frequently broom in flower is made into a com- 
post with soil and refuse. The analyses in the subjoined tables 
— made on the air-dried plants, including stems, leaves, and 

owers :— 


Heather. 


12°70 
+Organic matter ‘ 85 °06 
Mineral matter .......... , 2°24 


100 ‘00 


¢Containing nitrogen ; 0°80 


* Fern litter is also extensively used in the New Forest.—J. M. H. M. 
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Composition of the Ash after Deducting Carbon, Sand, and 
Carbonic Anhydride. 


Fern. Heather. Brcom. 


31°74 43 *28 
5°98 4°18 
19°78 18°57 
13°28 10°05 
3-06 1°12 
8°14 4°61 
2°73 14°05 
13°47 1‘ll 
2°35 3°89 
trace trace 


100 °53 100 ‘88 
Deduet oxygen equivalent to chlorine ... . 0°53 0°88 


= wo & 
or 
oO 


2see32 


Oxide of irom... 2. cccccccccececccece 
Sulphur trioxide ... 1.6.4.0 .seee+seee 
Phosphorus pentoxide ..........+..++ 
Bilicn 2... cece cccccccccccccecccecese 
CHIOFING 2. oc cc cccccccccccccesccccecs 
Manganese ......+.e0eeeees 


a 
MTR ATOR co 
Sz 

_— 


100°00 100 00 


Fern and broom thus contain six times, and heather twice as much 


nitrogen as rye-straw, and their ashes are rich in phosphoric acid and 
potash. J. M. H. M. 


Beet Cultivation. By Cranf and others (Bied. Centr., 1883, 
333).—Crahé found on large plots that a mixture of Chili saltpetre 
and Baker guano was a more productive manure than ammonium sul- 
phate and guano, both as regards yield of root and of sugar. Marcker 
found that in 1880 Simon le Grand Rose was the best cropper but 
lowest yielder of sugar, but in 1881 Klein Wanzlebene was the highest 
cropper and Vilmorin Blanche gave the best yield of sugar. 
E. W. P. 

Potatoes and Sweet Potatoes. By Sacc (Bied. Centr., 1883, 
337).—Potatoes which are planted at all seasons of the year, as in 
Monte Video, are watery and tasteless, and have the composition— 
albumin 0°71—0°81, dextrin 0°02—0-05, sugar 1°3, starch 10°2— 
12°81, bitter extract 2°25, fibre 13°18—11-59, calcium bimalate 0°05, 
water 73°59—72°91, but if they are planted in October then the com- 
position is normal. Sweet potatoes (Convolvulus batatas) require 
more heat, and contain—albumin 0°56—0°64, glucose 4°0—0°3, muci- 
lage 1:15, pectic acid 1:27, starch 15°0—13'01, fibre 10°02—17°83, 
ash 1, water 67°0—68'19. They require an open soil and but little 
manuring. The sweet potato is finer than the potato, and is quite as 
useful, being largely used in the manufacture of spirits. w P 


Assimilation of the Organic Matter of Arable Soil. Part I. 
Historical Résumé. By P. P. Déufrain (Ann. Agronomiques, 9, 
258—265).—The idea that plants directly assimilate the organic 
matter of the soil was supported by de Saussure, Malaguti, and 
Soubeyran, and opposed by Liebig and Boussingault. The last-named 
chemist contended that the utility of humus to vegetation consists in 
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the continuous disengagement of large quantities of carbonic anhy- 
dride in the soil, and subsequent writers have supposed that this 
carbonic anhydride is absorbed by the roots, conveyed to the leaves, 
and there decomposed in presence of chlorophyll and sunlight. No 
evidence in favour of the absorption of carbonic anhydride by roots 
could be obtained by Corenwinder from direct experiments on the 
point; on the contrary, he has shown that roots take part in respira- 
tion, absorbing oxygen and emitting a little carbonic anhydride. 
Grandeau has attributed another function to humus. He found that 
the ammonium carbonate extract of soil contains, besides the brown 
humus bodies, considerable quantities of phosphoric acid, oxide of 
iron, magnesia, lime, and soluble silica. When this solution is dialysed, 
only the mineral constituents pass through the septum, forming a 
colourless solution, the brown matter left on the septum containing 
only 8 per cent. of ash, whereas before dialysis it contains 53 per cent. 
From these experiments Grandean concludes—(1) that the minerals 
combined with humus are directly assimilable by the roots of plants ; 
(2) that the organic matter itself does not enter the roots, but is the 
vehicle of the mineral aliment; (3) that the combination of minerals 
with humus is similar to that found in the liquor of a dung-heap; and 
(4) that the fertility of a soil is proportional to the quantity of 
minerals associated with humus and soluble in ammonium carbonate. 
Petermann has recently demonstrated (and his experiments have been 
repeated by Grandeau) thut soil not treated with ammonium carbonate 
does contain dialysable organic matter, and the question remains, does 
this organic matter serve directly as plant food? The author’s obser- 
vations on the experimental maize plots at Grignon render an affirma- 
tive reply probable. The plots dressed each year with 40,000 kilos. 
farmyard manure have given an average annual yield of 90,000 kilos. 
green maize, whilst the highest yield obtained by the use of chemical 
manures is 68,000 kilos. When maize is grown with the aid of farm- 
yard manure, the soil is found to be much more impoverished of 
carbon than in the case of potatoes or wheat, which do not benefit 
so much from the same manure. The author finally quotes the 
opinion of Sachs, who, after noting the direct assimilation of organic 
matter by fungi, germinating seeds, and certain parasites, considers it 
probable that green plants also may share in this function. The 
direct experiments of the author will be given in a ~— Seg 

Ammonia, Chlorine, and Sulphuric Acid in Rain collected 
at Rothamsted. By Sir J. B. Lawes, J. H. Grupert, and R. Warine- 
Ton (Jour. Roy. Agrt. Soc., 1883, 313).—The results of earlier deter- 
minations have been given in a previous paper (Abstr., 1882, 889). 

1. Ammonia in Rain.—The new determinations were made both in 
daily rainfalls and in monthly mixtures. The rain was distilled, and 
the distillate Nesslerised. In 152 daily collections of rain, dew, &., 
in the large rain-gauge (0°001 acre), extending from June 22, 1881, to 
January 5, 1882, the nitrogen as ammonia varied from 0-043 per mil- 
lion (in a rainfall of 0°713 inch on Nov. 27) to 5°49 per million (in a 
deposit of dew of 0007 inch on September 17). The rainfall during 
the whole period amounted to 21°645 inches, and contained an average 
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of 0°254 of nitrogen as ammonia per million. The proportion of 
ammonia is much greater in small deposits than in large; it is affected 
to a still greater extent by the amount of previous washing which the 
atmosphere has undergone. Ammonia was also determined in 50 
monthly mixtures of rain-water. In 24 recent months the analysis of 
the water was made at the end of each month; the earlier monthly 
samples were in most cases of considerable age when analysed. In the 
24 recent samples the nitrogen as ammonia averaged 0°316 per mil- 
lion; in the whole series of 50 months the average was 0°36]. 
Evidence is given showing that the ammonia in the rain-water 
generally tended to increase by keeping. Nitrification was possibly 
prevented by the lead present in the water. The rainfall of summer 
was generally richer in ammonia than that of winter. The nitrogen 
as ammonia contributed annually by rain to an acre of land amounts 
to 2°37 lbs. if calculated from the daily determinations during six 
months, to 2°47 Ibs. calculated from two years’ determinations in 
fresh monthly mixtures, and to 2°66 lbs. if calculated from determina- 
tions in 50 monthly mixtures, many of them old. From the last series 
of determinations it appears that to double the quantity of ammonia 

r acre the rainfall must be increased about six-fold. From Frank- 
land and Way’s results, the nitrogen as nitric acid appears to be about 
1 lb. per acre, and the nitrogen as organic matter a similar amount. 
The total combined nitrogen in the annual rainfall at Rothamsted 
is thus about 4°5 lbs. per acre. 

2. Chlorine in Rain.—The determinations of chlorine in monthly 
mixtures of rain extend over six years, 1877—83. The mean propor- 
tion found was 1°99 per million of water, or 14°92 Ibs. per acre, equal 
to 24°59 lbs. of sodium chloride. Two-thirds of the chlorides fall in 
the six winter months, October to March. The minimum quantity 
falls in July, the maximum in October and November. The supply 
of chlorides in summer seems to be very limited, as a large increase 
in the rainfall produces but little increase in the quantity of chlorides 
per acre. In winter the increase in the quantity of chlorides with a 
rise in the rainfall is much greater. 

3. Sulphuric Acid in Rain.--The sulphuric acid was determined 
gravimetrically in mixtures representing the rainfall of summer 
(April—September) and winter (October—March); the determina- 
tions extended over two years. When the rain was collected in glass 
vessels only, the average amount of sulphuric anhydride was 2°41 per 
million of rain or 18°5 lbs. per acre. When the rain was collected in 
the large rain-gauge the amount of sulphuric anhydride was 3°95 per 
million, or 30°3 lbs. per acre. There seems little doubt that in this 
latter case a part of the sulphuric acid was derived from the vulca- 
nised caoutchouc used for the connections. The rain appears to be 
slightly richer in sulphuric acid in summer than in winter. 

R. W. 


Influence of Artificial Manures on the Physical Properties 
of Soil. By E. Woutny (Ann. Agronomiques, 9, 129—131; from Zeits. 
des Vereins fiir die Ribenzuckerindustrie, November, 1882).—The 
addition of small quantities of smmonia or fixed alkalis, or of alkaline 
phosphates or carbonates to water holding clay in suspension, causes 
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the immediate precipitation of the clay in a dense form. Mineral 
acids and their salts, such as sodium nitrate, act in the opposite 
manner, precipitating the clay in a light and spongy form, which 
occupies much space. Hence the author argues that the addition of 
substances of the former class to soils is injurious to their porosity 
and lightness, and consequently to fertility, and cites as examples the 
alkali plains of Nevada and California, the soil of which is hard, 
dense, non-porous, and sterile. On the other hand, salts such as 
sodium nitrate, saltpetre, and potassium sulphate exercise an imme- 
diate beneficial effect on the porosity of arable soil, but as they are 
quickly washed out the effect is not lasting, and the fertility is then 
found to be impaired. Of all artificial manures, lime exercises the 
most favourable influence on the properties of soil, causing it to 
aggregate into flocculent particles which persist for years, and render 
it light and fertile. J. M. H. M. 


Weeds in Soils. By H. Purensen (Bied. Centr., 1883, 295— 
297).—In this paper it is shown that repeated ploughings and harrow- 
ings diminish the number of weeds in the soil. E. W. P. 


Manuring Experiments at Kiel. By A. Emmer.ine (Died. 
Centr., 1883, 297—306).—This is a report of the experiments made 
in 1881, which are a continuation of those conducted in 1880; the 
season was bad, yet conclusions may be drawn which are not without 
interest, as showing the action of artificial manures under unfavour- 
able circumstances. There were 24 sets of plots on various soils, the 
crops being generally oats, but buckwheat, barley, and beans were 
also grown. ‘I'he manures were superphosphate, precipitated phos- 
phate, dissolved and raw Peruvian guano, steamed and dissolved 
bone-meal, blood, ammonium salts, and Chili saltpetre (86-9 per cent.). 
The results are given in full detail in a series of tables. A short 
summary of these is given here. Ammonia acted but feebly on clay 
loam, and not at all on sand, but well on black humus earth. Salt- 
petre was satisfactory in all classes. Phosphates with ammonia pro- 
duced a low yield in that district where the weather was unpropitious. 
Phosphates and saltpetre gave contradictory results owing to bad 
weather. Steamed bones raised the yield of grain, and especially at 
the drier stations; whilst steamed bones are best on dry lands, the 
dissolved meal best acted at those stations where rain had fallen in 
June. Blood failed at all the dry places. In spite of the unfavourable 
conditions, the guano (raw and dissolved) greatly increased the crop; 
the latter had, however, increased the grain and straw more than the 
former. E. W. P. 


Manurial Value of Nitrogenous Refuse. IV. Dried Blood. 
By A. Perermann (Ann. Agronomiques, 9, 241—251).—Thirty-two 
samples of dried blood examined in 1880—81 gave an average of 
11-23 per cent. nitrogen; the physical condition also was satisfactory, 
being dry, friable, pulverulent, and almost without odour. The 
manurial value was determined by experiments on plants grown in 
pots, in two soils of very different physical characters, and the results 
were compared on the one hand with those obtained without manure, 
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and on the other hand with those obtained by using a quantity of 
sodium nitrate equivalent in nitrogen to the dried blood. The effect 
of adding phosphoric acid and potash to the dried blood was also 
studied. The results given in this abstract are in all cases the mean 
of two or three concordant experiments. 

The first series consisted of 15 flower-pots filled with loamy soil from 
Gembloux mixed with a quarter of its bulk of quartz sand ; the second, 
15 pots filled with sand from Campine. Ten grains of spring wheat 
were sown in each pot on March 17th, 1882; on August 20th, 1882, 
the plants were removed from the pots, and the straw and grain 
weighed separately ; the results are given in the table. 


Loam. Sand. 
Mean weight of | Mean weight of 


Straw. | Grain. | Straw. 


No MANuTe...csesececccceseccceseceeces| 18°19 7°94 5°35 
Dried blood = 0°25 gram N.......+ee0+5-.| 42°51 19°56 | 10°70 
Sodium nitrate = 0°25 gram N............| 44°25 | 20°14) 19°51 
Dried blood (= 0°25 gram N) + precipitated 
phosphate (= 0°30 gram P,O;) 42°90 | 19°51 | 20°46 
Sodium nitrate (= 0°25 gram N) + precipi- 
tated phosphate (= 0°30 gram P,O,) | 44°96 | 19°62) 21°36 
Dried blood (= 0°25 gram N) + precipitated | 
phosphate (= 0°30 gram P.O;) + potas- 
sium chloride (= 0°20 gram K,O) 43°73 | 19°44] 22°59 
Sodium nitrate (= 0°25 gram N) + precipi- 
tated phosphate (= 0°30 gram P,O;) + 
potassium chloride (= 0°20 gram K,O)...| 45°01 | 19°80 | 23°99 


The highest yields are obtained in the loam, but the effect of the 
manures is greatest in the sand. In the loam, dried blood produces 
an increase in the crop practically identical with that given by a 
quantity of sodium nitrate containing the same amount of nitrogen; 
the addition of phosphoric acid, or potash, or both, has little effect. 
In the sand, on the contrary, dried blood is decidedly inferior to its 
equivalent of sodium nitrate, and both phosphoric acid and potash 
produce considerable effect ; the effect of the phosphatic manure, in all 
the pots in which it was used, was to hasten the period of ripening. 

As the result of these and previous experiments, the author 
arranges the nitrogenous manures which he has tried in the following 
order of efficiency (such quantities being employed as contain equal 
weights of nitrogen) :—Sodium nitrate, dried blood, dissolved wool, 
wool refuse, leather refuse. The efficiency is plainly related to the 
solubility and readiness to decompose in each case. 

J. M. H. M. 


Preparation of Manure from Furnace Slag. By Win«el- 
HOFER (Bied. Centr., 1883, 354).—The excess of lime in the slag 
obtained in the “ basic process” is to be removed by treatment with 
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molasses and water, which leaves the phosphates undissolved; the 
lime is then separated from the saccharate by passing the products 
of combustion from the furnaces through the solution. 

E. W. P. 


Insoluble Phosphates. By F. J. Luorp (Chem. News, 48, 164— 
165).—The “‘ insoluble phosphates” from saperphosphates are divided 
into two classes, the “ white”’ and the “‘ red.” "The white are obtained 


only from manures made from bones, and represent approximately the 
amount of phosphate not dissolved. 
The author has analysed the “red” phosphate with the following 


result :— 
CaO Fe,03. P,O;. 


32°53 31:80 35°77 per cent. 


These numbers correspond with 60°01 per cent. calcium phosphate; . 
17°63 per cent. ferric phosphate, 22°46 per cent. ferric oxide. 
D. A. L. 


Analytical Chemistry. 


Volumetric Analysis. By E. Retcnarvr (Arch. Pharm. [3], 21, 
106—115).—This paper contains instructions for the performance 
of the ordinary operations in volumetric analysis, including the ag 

c. 


cautions to be observed in the preparation of standard solutions, 
W. R. D. 


Determination of the Density of Solids and Liquids by 
means of the Specific Gravity Bottle. By S. Paauiant (Gazzetta, 
13, 172).—The author points out, as a source of error in these deter- 
minations, the fact that flat-bottomed glass bottles when filled with 
liquid exhibit very sensible alterations of level, even when only a slight 
pressure is exerted on the bottom; and in endeavouring to determine 
the capacity at 0° of one of these vessels, he observed that the level 
of the liquid contained in it at 0° was higher than at the ordinary 
temperature. He therefore recommends for liquids the use of the 
bottles described by Regnault (Ann. Chim. Phys. [3], 9, 438); and in 
cases when it is necessary to use the ordinary bottles, as in determin- 
ing the densities of solid bodies, he suggests a previous examination, 
with the view of ascertaining whether they exhibit the defect above 
mentioned. H.W. 


Apparatus for the Rapid Analysis of Gases. By A. A. 
Breneman (Chem. News, 48, 156).—The apparatus consists of a eudio- 
meter fitted with a soft iadia-rubber stopper bored with two holes, 
through which pass two tubes closed by valves; one is connected with 
an exhausted receiver, whilst the other has simply a pointed glass 
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tube attached to it. When in use the gas is introduced into the 
eudiometer over a pneumatic trough, and the volume read off in a 
convenient cylinder sufficiently full of water. The eudiometer is re. 
transferred to the trough of water, the stopper inserted, and most of 
the water drawn from the interior of the eudiometer by opening the 
valve in connection with the exhaust chamber ; the absorbent is intro. 
duced by applying the point of the pipette to the pointed tube and 
opening the valve connected with it, when the liquid rushes in to 
replace the water which has been withdrawn. The absorption being 
complete, the liquid is removed by opening the exhaust valve (by 
which means all subsequent absorbents and washings are removed), 
the eudiometer well rinsed with water, and the volume again read off 
in the cylinder of water. The mouth of the burette is kept below 
the surface of water as much as possible. A special form of cup, 
with a long bent-up handle, is used for transferring the eudiometer 
from the trough to the cylinder, and vice versd. D. A. L. 


Apparatus for the Rapid Analysis of Gas. By A. H. Exuior 
(Chem. News, 48, 189—191).—This apparatus consists of two glass 
tubes of the same length; one graduated from the top to within a 
short distance from the bottom, in tenths c.c. to 100 ¢.c.; the other 
plain. Both are connected at the lower end with two distinct reservoirs 
of water by means of flexible tubing; there is a three-way cock at the 
bottom of the plain tube, with one delivery through the stem. The 
top of the graduated tube terminates in a capillary tube, bent at a 
right angle, and fitted with a stopcock. At the top of the plain tube 
there is a straight capillary tube fitted with a stopcock, below which 
a lateral capillary tube is fused, which is joined to the capillary of the 
graduated tube by a rubber connection. Above the stopcock the 
operator can attach either a movable cylindrical funnel which is 
ground to fit over the tube, or the tube for the admission of the gas 
to be analysed. In use, the tubes are filled with water by opening 
the stopcocks in a suitable manner, and the plain tube is charged 
with gas, lowering or raising the water reservoirs; the gas is then 
transferred to and adjusted in the graduated tube, the volume is read 
off, and the absorbent having been run in to the plain tube through 
the funnel, the gas is retransferred to the last-mentioned tube, &. 
In washing out the plain tube, use is made of the three-way cock; 
by bringing it into connection with the inside of the tube, and 
allowing the washings to run out. Absorbents are used in the 
following order—potash, bromine, potassium pyrogallate, and cuprous 
chloride. A special arrangement is employed for explosions: a stout 
glass tube is graduated in tenths c.c. and of 100 c.c. capacity to within 
a few inches from the bottom; the lower end is connected with a 
water reservoir, and has a lateral tube fused in the side and fitted with 
a stopcock ; the upper end is closed by a capillary tube and stopcock (to 
which either a funnel or a piece of bent capillary tubing can be 
attached), and has platinum wires fused in through the glass. To 
use this, the tube is filled with water, and by means of the bent tube 
and india-rubber connections and the water reservoirs and stopcocks, & 
‘sufficient amount of gas is admitted from the absorption-tube, the 
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level adjusted, the volume read, and the oxygen allowed to enter by 
the lateral tube at the bottom, the explosion is proceeded with as 
soon as the gases have been mixed by slight agitation : the analysis is 
then finished in the usual manner, absorbents being run in through 
the funnel. After some practice, a complete gas analysis, using both 
absorption and explosion tubes, can be made in less than an hour, and 
results are obtained within a few tenths of a per cent. of the truth. 
D. A. L. 


Estimation of Bromine in Presence of Large Quantities of 
Chlorides. By A. Cavazzt (Gazzetta, 13, 174).—The author’s method 
consists in the use of oxygenated water (BaO, and dilute sulphuric 
acid), which at 100° liberates all the bromine without decomposing 
the chlorides. The bromine-vapour is passed into a solution of 
arsenious acid in hydrochloric acid (0°10 g. As,O; in 20 c.c. of liquid) 
which absorbs it rapidly. To determine the quantity of bromine thus 
absorbed, a solution of potassium permanganate is prepared contain- 
ing 3°55 g. KMnQ, in a litre of distilled water. Now the author finds 
that 18°30 c.c. of such a solution is just sufficient to impart a perma- 
nent red or yellow tint to 20 c.c. of the arsenical solution; and hence 
by a simple calculation, it is found that 1 c.c. of the same perman- 
ganate solution is equivalent to 0°00888 gram of bromine. 

If iodides are also present, the iodine must first be separated by 
means of an acetic solution of barium dioxide and carbon bisulphide 
(as described by the author in another place), after which the solution 
containing the bromides and chlorides is mixed with pure lime to 
alkaline reaction, then evaporated to dryness, and the residue is 
calcined to convert the acetates of barium and calcium into carbonates. 
Lastly, the residue is treated with boiling water, and the bromine is 
determined by the method above described. H. W. 


Purification of Hydrogen Sulphide. By W. Lenz (Chem. News, 
48, 147).—It is very important that all arsenic should be removed 
from the hydrogen sulphide employed in chemico-judicial investiga- 
tions, and the author suggests the following process with this object. 
Four consecutive wash-bottles kept at a temperature of 60—70° are 
used to purify the gas. The first bottle contains a mixture of 1 part 
strong hydrochloric acid with 2 of water; the second, a solution of 
1 part of this mixture to 4 of water; the third a similar solution 
containing 1 to 8; in the fourth, pure water. Neither caoutchouc 
stoppers nor vulcanised india-rubber connections are permissible. 
This washing system is very efficient. D. A. L. 


Testing for Free Sulphuric Acid in Wines and Vinegar. By 
E. Pottacct (Gazzetta, 13, 315—316).—The author states that neither 
Nessler’s method nor Lessaigne’s gives satisfactory results, and pro- 
poses the following :—Strips of filtering-paper, purified by treatment 
with hydrochloric acid and washing, are immersed in a beaker con- 
taining the wine, so that they adhere to the sides, one end touching 
the bottom and the other projecting about a centimeter above the top, 
a sufficient number of strips being used to line the interior of the 
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vessel. After 24 to 36 hours, by the spontaneous evaporation of the 
liquid, a sufficient quantity of the acid will have accumulated in the 
upper extremities of the strips of paper; these are now cut off and 
repeatedly triturated with ether in a glass mortar. The ether igs 
evaporated, the residue taken up by water and tested for sulphuric 
acid in the usual way. This as oe has the advantage that the free 
acid alone is separated and detected. C. E. G. 


Direct Estimation of Carbonic Anhydride in Presence of 
Sulphides, Sulphites, and Thiosulphates of the Alkali-metals, 
By M. Konia and E. Zarzex (Monatsh. Chem., 4, 733—737).—For 
the simultaneous estimation of carbonic anhydride and hydrogen sul- 
phide, Fresenius has given a method depending on the retention of 
hydrogen sulphide by copper sulphate (this Journal, 1871, p. 582); 
but for the direct estimation of carbonic anhydride under conditions 
which involve the simultaneous formation of SO, and SH,, as in the 
examination of crude soda, soda-lyes, &c., no accurate method has 
hitherto been published. This object may however be attained by the 
following method, depending on the principle that potassium perman.- 
ganate, under conditions already described (p. 151 of this volume), 
converts the sulphides, sulphites, and thiosulphates of the alkali- 
metals almost entirely into sulphates, so that when a mixture of these 
salts with carbonates has been thus treated, its subsequent decomposi- 
tion by an acid gives rise to the evolution of nothing but carbonic 
anhydride. 

The method is applied as follows:—The substance is introduced 
into a 300 c.c. flask closed by a perforated caoutchouc stopper, through 
one of the holes of which is inserted a stoppered funnel-tube reaching 
nearly to the bottom of the flask, and through the other a tube con- 
necting the flask (1) with a Liebig’s bulb-apparatus containing an 
acidulated solution of permanganate; (2) with a CaCl,-tube; (3) with 
a bulb-apparatus containing caustic potash; (4) with a CaCl,-tube. 
The apparatus having been made air-tight, a concentrated solution of 
permanganate is poured in slight excess into the flask, and the carbo- 
nate is then decomposed with dilute nitric, sulphuric, or acetic acid 
(not by hydrochloric acid); the stopcock of the funnel-tube is then 
closed, and the decomposition of the carbonate is completed by heating 
the liquid gently at first, and ultimately to the boiling point. The 
heating is then discontinued ; the cock of the funnel-tube is opened; 
this tube is connected either with a U-tube filled with lumps of solid 
potash, or with a wash-bottle containing potash-lye; and aslow stream 
of airis drawn through the ‘apparatus for half to three-quarters of an 
hour, after which the apparatus may be disconnected. The insertion 
of the bulb-tube containing the permanganate solution is for the 
purpose of retaining any portion of SO, or SH, that may have 
escaped oxidation in the flask. 

The accuracy of the method may be judged of by the following 
examples, in the first and second of which pure sodium carbonate, 
Na,CO;, was mixed with sulphite; in the second with thiosulphate; 
in the third with sulphide, sulphite, and thiosulphate together; in 
the fourth with potassium sulphide, sodium sulphite, and sodium 
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thiosulphate ; and in the fifth a mixture of Iceland spar, barium sul- 
phite, and barium thiosulphate was decomposed by dilute nitric acid. 


co, 
CO, found. calculated. 
| ere 41°54 per cent. 
wecccccces 41° - 
errse 4135 7 — pAT51 per cont. 
Recvececeds 41°33 ” 
Deevceceease 43°75 sy, 44°00 _—séi«, 


In one case in which the absorption-apparatus containing perman- 
ganate was not introduced, a mixture of sodium carbonate and sulphite 
gave 47°01 per cent. CO,, whereas the amount according to caléulation 
should have been only 41°51. 

This method also gives the means of determining the amount of 
sulphur contained in the sulphur-compounds mixed with the carbonate. 
For this purpose, after the carbonic anhydride has been determined as 
above, the contents of the reaction flask and of the absorption-tube 
containing permanganate are poured into a beaker, the excess of per- 
manganate and the precipitate of manganite formed in the reaction 
are decomposed by heating with hydrochloric acid, and after the 
chlorine has been expelled by boiling, the sulphuric acid is precipitated 
by barium chloride, &c. H. W. 


Estimation of Phosphoric Acid in Manures. By Gassenp and 
Camprepon (Ann. Agronomiques, 9, 266—270).—After having obtained 
the precipitate of ammonio-magnesian phosphate, there are two ways 
of dealing with it in common use: it is either calcined and weighed as 
magnesium pyrophosphate, or it is dissolved in acetic acid and titrated 
with standard uranium acetate. The authors state that, when applied 
to commercial fertilisers, the first method invariably gives results 
which are too high, unless solution of the precipitate in hydrochloric 
acid and reprecipitation are resorted to, necessitating a further delay 
of over twelve hours. Titration with uranium acetate they believe to 
be quite accurate and more expeditious than the gravimetric method, 
even when only one precipitation is employed. A sample of mixed bone 
superphosphate and precipitated phosphate gave the following per- 
centages of P,O;:— 

Uranium Gravimetric 


method. method. 
P.O, soluble in water............ 1408 15°35 
ie ea ammonium citrate 14°99 16°18 
wp “CORad ccs cd caueswaciecccaion 16°11 17°14 


The excess by the gravimetric method was proved to be due to 
impurities retained by the magnesium precipitate, consisting of iron 
and alumina (traces), lime, sulphuric acid, and silica. The mean 
quantity of silica in the three precipitates was 0°008 gram, and the 
authors find that the ammonio-magnesium phosphate retains silica, 
even after a day’s washing with dilute ammonia. J. M. H. M. 
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Testing of Potassium Bromate. By G. Voutpius (Arch. Pharm, 
[3], 21, 186—190, and Dingl. polyt. J., 249, 47).—For the determi- 
nation of phenol, according to the equation— 


C,H,O ~ 5KBr + KBrO, + 3H.SO, = = C,H;Br,0 + 3K,80, + 
3H,O + 3HBr, 


the new German Pharmacopeia stipulates the use of normal solutions 
of potassium bromide and bromate. The latter, according to Vulpius, 
often contains a large proportion of potassium bromide, which may be 
estimated in the following manner :—0°1 gram of the bromate is mixed 
in a tared beaker with 2 grams of potassium iodide, and the mixture 
dissolved in 5 c.c. of hot water; 10 c.c. of cold water, and 15 grams 
of a 25 per cent. solution of hydrochloric acid are then added, and 
the solution is titrated with decinormal sodium thiosulphate. 1 c.c, 
cf this solution corresponds with 2°785 mgrms. of potassium bromate, 
taking the equivalent for potassium bromate at 167°1. D. B. 


Action of Ammonium Sulphide on Metallic Pyrophosphates, 
By G. Bucuner (Arch. Pharm. [3], 21, 115—120).—The author has 
investigated the action of ammonium sulphide on the solution ob- 
tained by adding excess of sodium pyrophosphate to solutions of the 
salts of those metals which, in the ordinary course of analysis, are 
precipitated by ammonium sulphide. If sodium pyrophosphate (5 per 
cent. solution) is added to solutions of the salts of these metals, a pre- 
cipitate is obtained which is soluble in excess of the reagent. The 
addition of ammonium sulphide to this solution precipitates the 
metals as sulphides in the case of zinc, cobalt, nickel, and iron (ferrous 
and ferric), but produces no precipitate with manganese (manganous 
and manganic), uranium, chromium, or aluminium. When these last- 
mentioned solutions are heated, or allowed to stand for some time, the 
manganese is precipitated as pyrophosphate of manganese, ammonium, 
and sodium (MnNH,NaP,O,). The solutions containing aluminium 
and chromium become turbid, if boiled and subsequently cooled ; but 
in the case of uranium the solution remains clear even after boiling. 
If a solution of an iron salt is precipitated by ammonium sulphide, and a 
solution of sodium pyrophosphate subsequently added, the ferrous sul- 
phide dissolves when the liquid is boiled, forming a colourless solution, 
which becomes dark green on cooling, and finally deposits nearly all 
the iron as sulphide. When a solution of manganese salt is treated in 
a similar way, the liquid deposits crystals of manganese sodium 
ammonium pyrophosphate. | W. R. Dz 


Specific Gravity of Commercial Copper. By D. Warson 
(Dingl. polyt. J., 249, 48).—The author found that copper, when pre- 
cipitated electrolytically from a solution of the sulphate, has a sp. gr. 
of 8955. The sp. gr. of copper is materially affected by different 
impurities contained in the metal, cuprous oxide having the greatest 
effect: the following table illustrates this circumstance :— 
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. . With + p.c. 
With 4 p.c. | With } p.c. 
> Pb. a. Pb and 


$ p.c. As. 


Copper free from Cu,O......+++- ‘ ° . 8 945 
Copper containing 1 p.c. Cu,O ... 9% . : 8-915 
Copper containing 2°5 p.c. Cu,0.. ; . . 8-871 


The author is of opinion that the sp. gr., in conjunction with the 
estimation of lead and arsenic, suffices to approximately determine the 
amount of cuprous oxide in a sample of commercial copper. 


Estimation of Carbon in Cast Iron. By A. A. Breneman 
(Chem. News, 48, 168).—In the process recommended, the carbonace- 
ous residue obtained when cast iron is dissolved, is filtered in a small 
platinum tube, which is subsequently put, with its contents, into the 
combustion tube and burnt in oxygen. The platinum tube is made 
of stout foil, and is fitted with a small disc of perforated platinum to 
support the asbestos for filtering; the air-tight connection, with the 
necessary glass tube, is made by means of soft india-rubber tubing, 
one end of which is inserted in the platinum. The ends of the glass 
tube are conical, so that the connection may be made without injury 
to the platinum. Combustions should be conducted in porcelain 
tubes, as these last longer and can be heated more strongly than glass 
tubes, and the platinum tube should be made to fit well, so that the 
oxygen may pass mainly through the filter and its contents. i i. 

D. A. L. 


Apparatus for Estimating Carbon in Steel. By A. B. 
Cremence (Chem. News, 48, 206).—The author has introduced an 
apparatus to avoid the errors attached to the old process of filtering 
in a glass fannel, &c., and to do away with the expense and incon- 
venience of the platinum funnel, porcelain tube, combustion furnace 
method (preceding Abstr.). The apparatus consists of a platinum tube 
114 inches long, with a diameter of }-inch for 7 inches, the remaining 
44 inches being 4; inch diameter. In use, an asbestos plug is placed at 
the point in the tube where the contraction commences, the carbon is 
filtered on this, washed well with hot water, any adhering carbon 
being swept down by moist asbestos, the tube is then dried at 
150—170° for an hour. A hard rubber stopper with glass tube passing 
through is now put into the wide end, through which the current of 
oxygen enters, a single thickness of filter-paper, 2 inches wide, being 
wound round the tube by the stopper, and kept wet by a stream of 
water; the tube, at the part where the filter is placed, is heated 
with a Bunsen burner for an hour, at the end of which time the potash 
bulbs can be weighed. The author takes from 3 to 5 grams of 
borings, which he dissolves in cuprammonium chloride, 36 grams to 
120 c.c. water for 3 grams of steel; when the deposited copper is com- 
pletely dissolved, he proceeds as above described. Good results have 
been obtained. D. A. L. 

q 2 
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Volumetric Estimation of Manganese. By J. B. Macktytosg 
(Chem. News, 48, 176—177).—It has been suggested that the 
precipitate obtained by treating the boiling nitric acid solution of a 
manganese salt with potassium chlorate is not pure MnO,, but a 
mixture of 10MnO, + MnO. This being of importance in the titration 
of manganese, the author has studied the subject, and publishes his 
observations in the present paper. 

The experiments are based on the facts that potassium perman- 
ganate has an oxidising power equal to five of oxygen for every two of 
manganese, and that the same quantity of manganese, in the state of 
dioxide, has an oxidising power equal to 2 atoms of oxygen; so that, 
if a solution of permanganate is reduced to dioxide, the oxidising 
power of the dioxide thus formed will be equal to that of two-fifths the 
quantity of the permanganate solution originally taken. The analyses 
were conducted in the following manner:—The permanganate was 
decomposed with hydrochloric acid and concentrated. The hydro. 
chlorit acid was removed by boiling with excess of nitric acid, and 
the manganese precipitated by successive alternate additions of potas- 
sium chlorate and nitric acid, until no more yellow fumes were 
observed. When cool the precipitate was filtered through asbestos, 
washed with nitric acid and with water, and then treated with a 
volume of oxalic acid, with a known permanganate equivalent, and a 
little sulphuric acid. The excess of oxalic acid was determined by 
permanganate, and the oxidising power of the precipitate found by 
subtracting the excess from the whole quantity. The results obtained 


are as follows :— 
Oxidising power of Per cent. of 
Perman- precipitate in Theoretical theoretical cor- Average 
ganate terms of permanga- for rected for burette true 
used. nate. MnO. error. per cent. 

45 c.c. 17°80 c.c. : — 
35 13°93 . 99°99 
25 9°90 ' — 
15 5°96 6 — 


Great importance is attached to the method of precipitating the 
manganese ; for by adding the potassium chlorate at once, and boiling 
until the action ceases, an error of from 1 to 2 per cent. is almost 
certain. The author points out that not too much value must be 
set on the above results, as of course there are many experimental 
errors involved in the process. It is, however, safe to conclude that 
the precipitate obtained in this process, when the necessary precat-. 
tions are taken, is not 1OMnO, + MnO (which would have an oxidis- 
ing power = 90°91 per cent.) but MnQ,. D. A. L. 


Arsenic in Glass. By W. Fresenius (Chem. News, 48, 147).— 
Tn connection with the removal of arsenic from apparatus, &c., used 
in cases of judicial investigation, the author has observed that the 
glass of the vessels employed contained arsenic. A sample of 
Bohemian glass contained 0°20 per cent., of hard glass 0°08, and 
another sample of hard glass a trace. The author attributes the 
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browning of glass when heated to arsenic and not to lead. Further 
experiments show that alkaline solutions take up arsenic from glass ; 
D. 


acids do not. A. L. 


Microscopic Examination of Water for Organic Impurities. 
By J. BrautLecut (Chem. News, 48, 180).—100 c.c. of the water are 
treated with five drops of a solution containing 1 part of aluminium 
sulphate, 1 part hydrochloric acid, and 8 parts of water, and one to 
three drops of ammonia; the precipitate is filtered off and redissolved 
in 10 to 15 drops of dilute acetic acid ; and the clear solution thus 
obtained is examined under the microscope both before and after the 
addition of saffranine. By the addition of 4 per cent. gelatin, per- 
manent preparations on Koch’s principle may be amine” “te 


Detection and Estimation of Trinitrophenol (Picric Acid). 
By G. Curisten (Arch. Pharm. [3], 21, 190—200).—This paper 
contains an examination of the principal reactions of trinitrophenol 
made with a view to its qualitative detection and quantitative 
estimation. The aqueous solution of picric acid is not precipitated 
by neutral solutions of lead or copper salts; neither is ammo- 
nium picrate, unless the solution is alkaline, when lead acetate 
gives a reddish-yellow precipitate, and copper sulphate a yellowish- 
green precipitate in dilute solutions, and a bright green in con- 
centrated solutions. A solution containing half a milligram of picric 
acid in 5 c.c. of water is not at once precipitated by a solution of 
cuprammonium sulphate, but on standing for 24 hours a distinct 
precipitate is obtained, which is insoluble in ammonia, but is decom- 
posed by water. Solution of basic lead acetate is a very delicate 
test for picric acid, yielding a bright yellow precipitate. A solution 
containing the tenth of a milligram of picric acid in 5 c.c. of , 
water, gives after 12 hours a distinct precipitate, and a solution con- 
taining the twentieth of a milligram in 5 c.c. of water a strong 
opalescence, which subsequently forms a distinct sediment. When 
this sediment is decomposed by the addition of 1 drop of sulphuric 
acid, and the solution is rendered alkaline with ammonium hydrate and 
evaporated to dryness, a residue is left which, when dissolved in a 
little water and warmed with a drop of potassium cyanide solution, 
gives a distinct red colour. The yellow colouring matters of the bark 
of Quercus tinctoria (quercitron), and the root of Broussonetia tinctoria 
also give precipitates with basic and neutral lead acetate, but the pre- 
cipitates do not give the reaction with potassium cyanide when 
treated asabove described. An aqueous solution of methyl green pre- 
cipitates solutions of picric acid. The green precipitate dissolves in 
ammonia, forming a deep yellow solution, which is precipitated by 
basic lead acetate, and this precipitate gives the reaction with potas- 
sium cyanide. This test cannot be applied for the detection of picric 
acid in beer, for 1 litre of beer which contained 5 mgrms. of picric 
acid was not precipitated by a solution of methyl green. Solutions of 
picric acid are precipitated by stannous chloride, and if a small 
quantity of ammonia is added, the solution becomes red. The same 
reaction is obtained when a solution, prepared by adding potassium 
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hydroxide to a solution of stannous chloride until the precipitate at 
first formed is redissolved, is added to a solution of picric acid. The 
red colour is due to the formation of dinitroamidophenol (picramic 
acid) : hydrogen and ammonium sulphides give a similar reaction. 
If a solution of picric acid or a picrate is acted on with zinc and dilute 
sulphuric acid, a yellowish-red turbid solution is obtained, which, 
when poured off and mixed with alcohol, develops a green colour, 
changing through blue to a violet-green. For the detection of picric 
acid in sweetmeats or other coloured substances containing sugar, 
the potassium cyanide reaction can be applied directly ; or the colour. 
ing matter may be extracted with alcohol, the residue from this solu. 
tion, after dissolving in water, precipitated by lead acetate; and the 
potassium cyanide reaction obtained after decomposing the precipitate 
in the manner above described. For the detection of picric acid in 
wool or cellulose, the hydrochloric acid solution may be reduced by 
zinc, and the reaction with alcohol obtained. The substance may also 
be digested with ammonia, and the potassium cyanide reaction tried 
with this solution. The detection of picric acid in beer cannot be 
accomplished by means of lead acetate, on account of the other sub- 
stances in the liquid, which are precipitated by this reagent ; neither 
can the colouring matter be removed by animal charcoal, for this also 
retains the picric acid. For the detection of picric acid in beer, the 
author recommends the following method :—2U0 c.c. of the beer are 
evaporated to a syrupy consistence on the water-bath, and then 
digested in a flask with 50 c.c. of alcohol (90 per cent.), the mixture 
being allowed to stand for 24 hours, when it is filtered, and the residue 
washed with 31 c.c. more alcohol. The mixed filtrates are evapurated 
to the consistence of a syrup and acidified with two or three drops of 
dilute sulphuric acid. The mixture is then extracted with five or six 
times its volume of ether, the latter removed, the solution again acidu- 
lated and extracted with ether. The ethereal solutions are spontaneously 
evaporated, and the residue dissolved in 5 or 10 c.c. of water, the 
solution filtered, neutralised with ammonia, and tested by one of the 
methods above described. For the estimation of picric acid, the author 
proposes a colorimetric method, based on the potassium cyanide reac- 
tion. The ethereal residue is diluted to 10 c.c. with a little ammonia, 
5 or 10 drops of a 10 per cent. potassium cyanide solution added, and 
the liquid, after heating it to 80°, is diluted to 100 c.c. with dilute 
ammonia. The colour produced is compared with that given by a 
certain quantity of a standard solution of picric acid, 100 c.c. of 
which contain ("1 gram of pure picric acid, the operation being con- 
ducted in the same way. W. R. D. 


Detection of Hydrocyanic Acid in Chemico-Judicial Investi- 
gations. By H. Beckxurts (Chem. News, 48, 199).—After pointing 
out that the presence or absence of hydrocyanic acid or poisonous 
metallic cyanides in the presence of a harmless cyanide, is not effi- 
ciently demonstrated by treatment with tartaric acid and distillation, 
&c.; the author recommends as efficient, Jacquemin’s process, namely, 
distilling the sample to be tested with concentrated solution of sodium 
hydrogen carbonate, and testing the distillate for hydrocyanic acid ; 
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or Barfoed’s process, in which the mass is acidified with sulphuric or 
tartaric acid and agitated with ether, which takes up hydrocyanic but 
not hydroferrocyanic acid. D. A. L. 


Soap Analysis. By A. R. Leeps (Chem. yes 48, 166—168).— 
The soap, cut in thin shavings, is dried at 100°; the loss is water. It 
is then exhausted with light petroleum, and the extract containing 
the free fats is dried and weighed. The residue is exhausted with 
95 per cent. alcohol, and the extract of it containing any free soda is 
titrated with sulphuric acid, using phenolphthalein as indicator. The 
neutralised liquid is largely diluted with water, the alcohol boiled off, 
and a large excess of normal sulphuric acid added. The whole mass is 
boiled, cooled and filtered, and the precipitate of fatty acids and resin 
is well washed with hot water, then dried, and weighed. The resin is 
determined by Gladding’s method (Amer. Chem. J., 3, 416), and the 
amount subtracted from the last total, the difference being the amount 
of fatty acide. 

The filtrate from the eulphario acid is neutralised with normal 
soda, the combined soda calculated, evaporated to dryness, and the 
glycerol extracted with absolute alcohol, dried and weighed; any 
residue is added to the fatty acid and resin precipitate. The residue 
from the first alcoholic exhaustion is washed with cold water; the 
washings are divided into four equal parts; and the sodiwm carbonate, 
chloride, sulphate, and silicate determined in the separate portions. 
The residue containing the starch and insoluble inorganic matter is 
dried and weighed, the starch being subsequently converted into 
glucose, and titrated with Fehling’s solution. D. A. L. 


Technical Chemistry. 


Employment of Limed Coal in Gas Making. By J. A. 
Wankiyn (Chem. News, 48, 174—176).—The coal is mixed with 
24 per cent. of lime previous to being put in the retort. The lime is 
slaked before mixing. The author claims many advantages for this 
introduction, viz., increase in the yield of ammonia to the extent of 
20—36 per cent.; of liquor to the extent of about 35 per cent. ; of tar 
6 per cent.; and of gas, which is also improved in quality, being fra- 
grant instead of unpleasant to the smell, and not deteriorated in 
illuminating power. These advantages are supplemented by a con- 
siderable decrease in the quantity of hydrogen sulphide and carbon 
bisulphide, and in fact the author anticipates the abolition of lime- 
purifiers if this liming (Cooper’s) process is introduced. The coke, 
too, is much improved by this addition of lime; it is more readily com- 
bustible, and does not give off sulphurous anhydride when burnt. In 
the author’s opinion gas works will cease to be the nuisance they now 
are when the process is introduced. D. A. L. 
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Methods for Coking Coal. By W. Smita (Chem. News, 48, 185~ 
187).—In the present paper the author reviews the various methods 
now employed for the production of coke from coal. The simplest, 
the Meiler or mound method, is that in which the coal is burnt in 
mounds, similar to those employed for the production of wood char. 
coal; the coke produced is good, and freer from sulphur than oven. 
coke, but it is not so hard. The beehive oven produces a coke 
almost unsurpassable for metallurgical purposes, but wastes all bye. 
products. The Appolt oven and the Coppée oven are constructed so as 
to use the gases and vapours preduced during the coking for heating 
the ovens. The coke is excellent. The Jameson oven is a modification 
of the beehive oven, and is constructed with a floor of perforated 
quarles instead of the solid floor of the latter; these perforations are 
connected with a short vertical flue below the floor, and from this a 
pipe passes at right angles to the hydraulic main, and to exhaust 
appliances, the exhaustion being carried on as is usual in gas works. 
The gas produced is not employed in the operation, and can therefore 
be conveyed to a distance and used for heating purposes. The coke 
is good. The ammoniacal liquor contains a large quantity of ammo- 
nium sulphate, and according to Jameson, the yield of liquor is equal 
to a production of 5—15 lbs. ammonium sulphate for a ton of coke. 
The yield of tar or “oils” is from 6—15 gallons per ton of coke; it 
contains neither benzene, nor naphthalene, nor anthracene, only a 
small quantity of toluene, but large quantities of xylene mixed with 
paraffins. The chief bulk of the Jameson tar consists of oils (sp. gr. 
0°960, and boiling at 250—350°), which are of little value for burning, 
and of only secondary value as lubricants. They have no fluorescence. 
A considerable proportion of the oils distils above 350°, and deposits 
paraffins, melting at 58°. The oils boiling between 200° and 300° 
coutain a fairly large proportion of phenols, some of which resemble 
the constituents of wood-tar creasote. They contain a mere trace of 
phenol, but more cresols, and the largest quantity boils from 250— 
300°. The 300° fraction is resinous, and perfectly soluble in caustic 
soda, with a red colour. Some other of these phenols yield reds and 
blues with alkalis, but of no stability or value. In Simon-Carvés 
oven the coking process is one of destructive distillation, and is simi- 
lar to that of a gas works. The temperature employed is very great, 
2200° or even 3000° being reached. The gas is burnt in the ovens. 
The ammoniacal liquors are of good strength, 6—7°T. The tar, 
black and thick (sp. gr. 1°20), is exceedingly rich in naphthalene 
and anthracene, contains as much benzene, toluene, xylene, and 
phenol as any London tar, and is moreover free from paraffins. The 
coke is very good; it has not the silvery glance of the beehive and 
Jameson oven coke, but is quite as solid, hard, and compact. These 
properties are obtained by using large charges of coal (44 tons), piled 
up in masses of great height (6 feet or so), and considerable thickness 
(19 inches), but not too thick for the heat of the oven to penetrate 
sufficiently well. Mellor has introduced a process for separating the 
benzene from gas, which consists in washing the latter with strong 
nitric acid in earthenware towers filled with broken glass, and as ben- 
zene is soluble in nitrobenzene, the same acid strengthened with sul- 
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phuric acid is repeatedly passed down the tower. The benzene can 
be removed from this solution by steam-distilling. Another process 
with the same object in view is due to G. E. Davis: refrigerated coal- 
gas is washed with refrigerated heavy coal-tar oils, which remove the 
benzene. The author is of opinion that the Simon-Carvés method, 
especially if combined with one of these benzene removing processes, 
is the coking process of the future. D. A. L. 


Atmospheric Dust. By A. Scuusrer (Bied. Centr., 1883, 354).— 
Sand taken from the neighbourhood of the Great Pyramid, and Nile 
mud contain a considerable quantity of magnetic particles, some 
measuring 0°1—0°'2 mm. These particles may be derived from 
exploded meteorites, which by reason of insufficiency of oxygen in 
the upper atmosphere have not yet been oxidised. E. W. P. 


Existence of Germs in the Air at Great Heights. By P. 
Giacosa (Gazzetta, 13, 176):—The author’s experiments were made on 
the summit of Monte Marzo (2756 m. above sea-level), and at the foot 
of the same mountain (2300 m.), with the following results :—Schizo- 
mycetes exist in quantities diminishing as the altitude increases. 
Throughout the experiment (first three days of August) the air on the 
top of the mountain contained germs of leaven, and the air at the 
foot of the mountain was sometimes found to contain cells of the 
same fungus. Germs of the common moulds are likewise abundant 
at both altitudes. In no instance were any forms observed which 
could be referred to animal organisms. H. W. 


Properties of Antiseptics and of the Volatile Products of 
Decay. By G. te Bon (Bied. Centr., 1883, 350—352).—The action 
of antiseptics is weaker the further the decomposition has pro- 
ceeded. The best antiseptics are as follows, commencing with the 
strongest :—Potassium permanganate, chloride of lime, ferrous sul- 
phate acidified with acetic acid, phenol, and sodium and potassium 
glycoborates. The action of these compounds as antiseptics is 
different from their action as microbes ; they cannot arrest decay, but 
may prevent its commencement. As a rule antiseptics have but little 
action on bacteria; in phenol these organisms live fur a long time. 
At present it is uncertain whether the volatile alkaloids from decom- 
posing animal matter are poisonous, but in a few cases death has 
occurred after inhaling the volatile products given off by decomposing 
matter. It is dangerous to exhume a corpse, and the air of church- 
yards is poisonous. E. W. P. 


The Future of the Chlorine Industry. By F. Hurrer (Dingl. 
polyt. J., 249, 126—133).—The only hope that the Leblanc process 
will not be completely wrecked by the ammonia-soda process is that 
the world requires chlorine as well as soda. Weldon, Solvay, and 
Mond are doing their best to combine the manufacture of chlorine 
with the ammonia-soda process. The author attempts to show in 
what way the ammonia-suda process may endanger the manufacture 
of chlorine, and how the same may be prevented. 
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1. Replacing Chlorine by other Bleaching Agents.—Perceiving the 
difficulty of utilising the chlorine from the calcium chloride liquors 
obtained in the ammonia-soda process, Mond has recently patented a 
very ingenious method for obtaining calcium peroxide, and for its 
application as a bleaching and disinfecting agent, but as calcium 
peroxide is insoluble, it will probably be necessary to convert it into 
hydrogen peroxide by treatment with a dilute acid, before it can be 
used for bleaching, &c. The process consists in introducing into a 
cupola dried blocks of a mixture of barium carbonate, pitch, and 
sawdust, and heating to about 1200°. The barium carbonate is con- 
verted into barium oxide, and the carbonaceous products are burnt 
out. The mass as it descends meets a current of air, which cools the 
oxide to about 500°, when it absorbs osygen and is changed into 
barium peroxide. This when cold is decomposed by means of car. 
bonic anhydride and water, under pressure, into barium carbonate and 
hydrogen peroxide. The former is used afresh, whilst calcium 
peroxide is prepared from the hydrogen peroxide by adding milk of 
lime to it. Calcium peroxide is a hydrate of the formula CaO,,8H,0, 
containing 7°4 per cent. of available oxygen, equivalent to 32°8 per 
cent. of available chlorine. According to Lunge, the manufacture of 
barium hydroxide is carried out on a large scale in France, and con- 
—* the production of the peroxide should present no diffi- 
culty. 

The peroxides are all very powerful oxidisers. According to 
Thomsen, the amount of heat prodaced by oxidation with hydrogen 
peroxide is 23,064 units larger per molecule than by the direct 
oxidation with free oxygen. In spite of its energetic oxidising 
action, hydrogen peroxide is so slow a bleaching agent that it appears 
as though it is not available oxygen but chlorine that is required for 
the bleaching of vegetable fibres. Gerhardt attributes the bleaching 
action of chlorine to the facility with which it is substituted in 
organic substances in the place of hydrogen. The author has found 
that by igniting bleached cotton with soda the presence of chlorides 
can be detected in the melt, whilst unbleached cotton when similarly 
treated does not exhibit this reaction. Hydrogen peroxide is the 
only compound which could be prepared cheaply enough to com- 
pete with bleaching powder, but on account of its slow action com- 
petition will be impossible. Other bleaching agents have from time 
to time been recommended, all of which are in reality oxidising 
agents. If, therefore, available chlorine and not oxygen effects the 
bleaching of vegetable tissues, it is highly improbable that these 
substances will ever supersede chloride of lime. 

2. Production of Hydrochloric Acid.—It has not yet been possible to 
prepare chlorine directly from sodium chloride. In the Leblanc process 
the sodium in common salt is replaced by hydrogen derived from sul- 
phurie acid, which costs nearly 2000 marks per ton, whilst in the 
ammonia-suda process it is calcium, which costs only about 15 marks 
per ton. Besides calcium and hydrogen, there are no elements suit- 
able for the purpose which could be obtained at a smaller cost. 

Solvay and Weldon have been endeavouring to utilise the calcium 
chloride liquors for the preparation of chlorine. Their process con- 
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sists in replacing the calcium in calcium chloride by hydrogen. The 
calcium chloride is mixed with clay, formed into lumps, and subjected 
to the action of superheated steam at a high temperature. A very 
dilute hydrochloric acid is produced, from which the excess of steam 
is removed by the addition of concentrated calcium chloride liquors 
before the hydrochloric acid is condensed. The process is not only 
very costly, but requires a very large plant. It is therefore not 
likely to endanger the Leblanc process, which promises to remain the 
chief source of chlorine. 

Vorster and Griineberg recommended some years ago to heat 
sodium chloride and clay, and obtain sodium silicate and hydrochloric 
acid. Their process, however, was abandoned, as the reaction was 
found to require an extremely high temperature, and the cost for 
repairs was too excessive. 

Other Chlorine Processes.—By decomposing sodium chloride with 
sulphuric acid, the resulting gaseous or liquid hydrochloric acid can 
be used for the preparation of chlorine, according as the Deacon or 
Weldon process is employed. With Hargreaves’ process liquid 
hydrochloric acid only can be used, as the gas contains too much 
nitrogen and too little oxygen. ‘The conversion of hydrochloric acid 
into chlorine necessitates the presence of another element with which 
to combine the hydrogen, the only element which has a greater 
affinity for hydrogen than chlorine being oxygen. The affinities 
between hydrogen and chlorine and hydrogen and oxygen approach 
each other so closely that the mere change from the liquid state to 
that of a gas alters the proportions. In consequence of these 
variations a direct decomposition of liquid hydrochloric acid by 
oxygen is impossible, whilst in the gaseous form hydrochloric acid 
can be decomposed directly by oxygen. To prepare chlorine from 
liquid hydrochloric acid a certain amount of chemical energy must 
be supplied in addition to oxygen, %.e., nascent oxygen, which is 
liberated from an oxide with evolution of heat, is required. Since 
the oxide must contain more oxygen than is equivalent to the chlo- 
rine, which afterwards forms chloride, a peroxide is required. There 
is no better material than manganese for the purpose. Although 
barium and lead form two oxides and only one chloride, the transfor- 
mation of the chloride into peroxide in the case of barium will 
always be difficult on account of the large differences in the heat 
of formation of the two compounds, whilst in the case of lead, its 
price and high equivalent weight render it useless. Weldon’s pro- 
cess can be superseded only by a peroxide which is cheaper than 
the expense of recovering the manganese dioxide, or which itself can 
be regenerated at a less cost. The disadvantage in connection with 
the Weldon process is that it only yields theoretically one-third of the 
hydrochloric acid as chlorine. This difficulty is said to be removed 
by Weldon’s new process (No. 2). Magnesium manganite obtained 
by process No. 1 is decomposed with hydrochloric acid in the chlorine 
stills. Qne-fourth the chlorine contained in the hydrochloric acid is 
generated, and a solution of manganese and magnesium chlorides 
formed. The latter is evaporated to a syrupy consistency, mixed 
with a certain amount of solid manganite, formed into balls, intro- 
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duced into an apparatus similar to the Hargreaves, and exposed to 
a current of heated air, when 90 per cent. of the chlorine con. 
tained in the mixture is liberated, magnesium manganite being 
formed. 

The author is of opinion that where still-work has to be done, the 
chloride of lime cannot be obtained at a lower cost, as the onl 
saving in Weldon’s new process is the lime required for oxidation, 
about 500 kilos. of bleaching powder; the labour in this process, 
however, forms a much greater item, so that bleaching powder made 
by the new process will cost fully as much, if not more than that 
obtained by the old process. 

By comparing the Deacon process with Weldon’s No. 2, we find 
that it is the only process in use in which gaseous hydrochloric acid 
can be decomposed into chlorine by a simple reaction, 2HCl + O = 
H,O + Cl,, accompanied by evolution of heat. The decomposition 
is accelerated by catalytes. On account of its capability of being 
dissociated at a high temperature, cupric chloride is the cheapest 
and most efficient catalyte; moreover, copper is the only metal 
which forms two oxides and two chlorides, in all of which the com. 
bination is of a very loose charactér. It appears, therefore, highly 
probable that the Deacon process will continue to be the only one 
available for the conversion of gaseous hydrochloric acid into 
chlorine. 

The author concludes this paper with the following remarks :— 
No other chloride is better adapted for the manufacture of chlorine 
than hydrogen chloride. If the latter is to be decomposed in the liquid 
state, the decomposition can be effected only by means of manganese 
dioxide, as there is no other peroxide so readily regenerated from the 
chloride. If hydrogen chloride is to be decomposed in the gaseous 
state catalytes are required, and should it be possible to obtain a 
cheaper catalyte than copper the apparatus now in existence would 
be equally applicable. Neither the Weldon process nor the Deacon 
process is perfect; both are capable of improvement, especially the 
Weldon process, inasmuch as the quantity of chlorine which it yields 
is considerably less than that which should be obtained from the 
hydrochloric acid consumed. D. B. 


Schaffner and Helbig’s Process for the Recovery of Sulphur. 
By A.M. Cayce (Dingl. polyt. J., 249, 33—35).—Chance (Jour. 
Soc. Chem. Ind., 2, 202) gives an interesting account of his results and 
experiences in working with the Schaffner and Helbig sulphur recovery 
process. The residue is worked up in the decomposers in the follow- 
ing manner :—The solution of magnesium chloride—whose tempera- 
ture must not exceed 60°, otherwise sulphuretted hydrogen will be 
evolved—is introduced into the decomposer, and the residue is 
thrown in, after which the mixture is heated by means of wet 
steam, in order to expel the air above the charge, and prevent its 
admission into the decomposer; thus the formation of an explosive 
mixture is rendered impossible. The heating by means of dry steam 
is then proceeded with, the mixture being well agitated all the time. 
The best results are obtained with jacketted decomposers, although 
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cast-iron steam coils are attacked less readily than wrought-iron 
jackets. For carbonating the liquors containing magnesium hy- 
droxide and calcium chloride, vertical vessels without agitators are 
the most useful. The deeper the column of liquid and the greater 
the percentage of carbonic anhydride, the quicker and better are 
the results obtained. The average strength of the carbonic acid 
gases was 26 per cent. To work off 8 tons of residue from five to 
six hours are required. The lime mud is sifted, filter-pressed, and 
washed. The first washings are concentrated in steam boilers, 
together with the stronger liquors, whilst the last washings are 
thrown away. No mention is made of the action of the magnesium 
chloride liquors on the plates of the steam boilers. The sulphuretted 
hydrogen gas is collected in gas-holders, the inlet and outlet being 
connected with a water-seal to prevent explosions. The burning of 
the sulphuretted hydrogen gas for the manufacture of sulphuric acid 
has been a great success, but a satisfactory process of recovering 
sulphur direct from the gas has not yet been introduced. The loss of 
magnesium chloride corresponds with 4 to 45 tons per 100 tons of 
sulphate, or 20 tons per 100 tons sulphur, more than one-half the loss 
being attributable to mechanical defects, which should be gradually 
reduced. 

In discussing the value of the lime mud and its adaptability for 
the manufacture of soda, Chance shows that, as the mud leaves the 
presses it contains about 50 per cent. of moisture, which must be re- 
moved, an operation which in itself is a great disadvantage ; moreover, 
the resulting crude soda contains large quantities of chlorides as well 
as calcium carbonate. Referring to the probable cost of working the 
process, a detailed estimate is given, from which it is concluded that 
it would no longer pay should the price of pyrites be reduced by one- 
half, especially if it were found that the resulting lime mud was of 
no value for black ash making. The future of this process depends 
on a good method of extracting pure sulphur from the generated 
sulphuretted hydrogen. 

Weldon mentions that England and America alone consume 
150,000 tons of Silician sulphur per annum, or 50 per cent. more 
than the total quantity capable of being yielded by the whole English 
soda industry. Schaffner’s sulphur, which is absolutely pure, should 
easily displace Sicilian sulphur. As to the market price of sulphur, 
Muspratt and Mactear show that, although recovered sulphur has been 
offered at considerably less than Sicilian sulphur, great difficulty has 
been experienced in selling it. 

Hurter gives analyses of soda waste and soda liquors obtained from 
crude soda made exclusively from recovered lime mud by Chance. 
The waste obtained from four samples of black ash contained in the 


dry state— 
Soluble Calcium 


Total soda. sulphide. 
1:77 30°00 
0°97 33°40 
1°52 29°1 
0°73 23°4 
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Ordinarily the waste contains 40 per cent. calcium sulphide. 1 litre 
of the vat liquors obtained from the crude soda contained— 


Na,O. NaHO. NaS. Na,SO, NaCl. Na,Fe(CN),. 
165°2 44°27 5°08 6°77 42°57 0°01 gram. 
D. B. 


Manufacture of Sulphuric Acid in America. (Dingl. polyt. J. 
249, 48.)—Until quite lately sulphuric acid has been manufactured 
in America almost exclusively from sulphur. On account of the 
rapid rise in the price of sulphur, the manufacture of pyrites acid has 
recently been commenced by various manufacturers, but by far the 
largest proportion of acid is still made from sulphur. The price of 
American sulphur acid compared with English pyrites acid, is said to 
be so high that English superphosphate, prepared from American 
phosphate, can be sold in America at prices against which the 
American manure manufacturers have a difficulty to compete. The 
sulphur for 10 tons (= 9071°8 kilos.) sulphurie acid 66° costs &% 
dollars; the cost of Spanish pyrites, however, amounts to only 
49 dollars. 

Besides Rio Tinto pyrites, a variety of native iron sulphide of great 
purity has recently been brought into the American market. It is 
obtained from the Davis mine in Massachusetts, and contains 47 per 
cent. of available sulphur. Zinc, lead, and lime are present only in 
minute traces, whilst arsenic is quite absent. The following is the 
composition compared with the Spanish ore :— 


8. Fe. Cu. 
47°87 40°93 3°82 
50°30 «44253 3:07 
CaO and 
Pb. Zn. MgO. As. SiO. 
Spanish pyrites 0-62 010 019 0°26 5°42 


Pyrites from the Davis mine 0-61 3:19 
D. B. 


Manufacture of Aluminium. (Dingl. polyt. J., 249, 86—88.)— 
It is stated that Salinders is the only place in the world where alumi- 
nium is manufactured, about 2400 kilos. of metal being produced 
annually. The sodium used in the manufacture is obtained by 
igniting sodium carbonate with carbon in presence of a small 
quantity of lime, which is said to facilitate the distillation. The 
double chloride of aluminium and sodium is prepared by strongly 
heating a mixture of alumina, carbon, and sodium chloride in a 
current of chlorine. The resulting double chloride is then fused with 
the sodium in small reverberatory furnaces, cryolite being added as 
flux. 

Much has recently been said in the newspapers with respect to an 
invention by which it is supposed that Webster of the Aluminium 
Crown Metal Works, Hollywood, has greatly cheapened aluminium. 
The preparation of 1 ton of aluminium is said to cost only 2,000 
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marks. The method consists in strongly heating bauxite with sodium 
carbonate, decomposing the sodium aluminate with carbonic anhy- 
dride, heating the deposited alumina with carbon in a current of 
chlorine, and fusing the resulting double chloride of aluminium and 
sodium with sodium and cryolite. This process is neither new nor is 
it possible to produce aluminium at a lower cost than at Salinders. 
Webster has also patented a method for preparing alumina for the 
manufacture of aluminium, which relates to the obtainment of anhy- 
drous alumina from potash alum. The method is impracticable and 
costly. 

Morris obtains aluminium by treating a mixture of alumina and 
carbon with carbonic anhydride. A solution of aluminium chloride 
is mixed with pulverised charcoal or lampblack, evaporated to a thick 
paste, cooled, and made into balls, which after drying are placed in 
iron tubes and heated. The last traces of chlorine are removed by 
passing steam through the tubes. The heat is then increased to dull 
redness and carbonic anhydride introduced. The carbon reduces the 
carbonic anhydride to oxide, and this is said to reduce the alumina to 


aluminium. D. B. 


Electroplating Zine with Nickel. By Meipincer (Dingl. polyt. 
J., 249, 90).—Meidinger states that in electroplating with nickel, 
copper, brass, and iron can be well coated, whilst zinc is coated with 
difficulty. It is therefore recommended to slightly amalgamate the 


zinc before it is electroplated with nickel by placing it in a solution of 
mercuric chloride or nitrate acidified with sulphuric or hydrochloric 
acid. The nickel then deposits well, adheres firmly, and takes a good 
polish. It is thought that the zine plates brought into commerce are 
treated in this manner, as they are more brittle than pure zinc should 
be. It is therefore necessary not to let the amalgamation go too far. 
It has been difficult to electroplate German silver with nickel, and the 
author is of opinion that in this case also amalgamation would give 
good results. D. B. 


Asphalt or Bitumen of Judea. By B. Detacnanat (Compt. rend., 
97, 491—494).—A specimen of bitumen of Judea, obtained from 
Palestine through M. de Lesseps, was in the form of large, somewhat 
friable lumps, very deep brown in colour, but not black, and break- 
ing with a conchoidal fracture. When heated, it gave off hydrogen 
sulphide, and was found to contain 3°02 per cent. of sulphur. A 
commercial sample of bitumen of Judea contained 3°14 per cent. of 
sulphur. The bitumen does not leave more than 0°273 per cent. of 
ash, hence the greater part of the sulphur does not exist in the form 
of metallic sulphides. When bitumen of Judea is heated, it softens, 
melts, and at a sufficiently high temperature gives off hydrogen 
sulphide and gaseous hydrocarbons, together with a dark-coloured oil, 
whilst a bulky carbonaceous residue is left in the retort. This oil 
can be separated into several fractions which closely resemble the 
products obtained by the distillation of crude petroleum. The oils are 
partly soluble in fuming nitric acid, leaving a residue of paraffin 
which solidifies at 15°. C. H. B. 
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Manufacture of Cellulose. (Dingl. polyt. J., 249, 23—29 and 
124—126.)—The use of sulphurous anhydride in the manufacture of 
cellulose is becoming of more importance every day. In 1876 Mits. 
cherlich recommended treating finely-divided wood under pressure 
with a solution of calcium bisulphite obtained by placing calcium 
carbonate in a tower and introducing water into the top and sulphn- 
rous anhydride into the bottom. Paper made from the resulting 
cellulose was found to be exceedingly tough, and has been sold asa 
second quality parchment-paper, although it does not possess the 
qualities which characterise this paper. The details of Mitscherlich’s 
process have since been kept secret. Francke works with solutions of 
calcium, magnesium, or sodium sulphite of 4° to 5° B., at a pressure 
of 4 to5 atmospheres, the operation being completed in 12 to 15 hours, 
He uses rotary horizontal cylindrical boilers lined with lead, the 
lining being ‘independent of the outer casing, thus formiug a separate 
boiler. The essential theoretical difference between the lime and the 
magnesia process is that the resulting calcium sulphate, being almost 
insoluble, remains in the lignose, whilst the magnesium sulphate is 
removed during the washing operation. At present it is uncertain 
whether other differences exist between the two processes. 

The cost of pulp by Eckmann’s method, depending on the use of 
magnesium sulphite, is 26 marks per 100 kilos., the selling price being 
about 40 marks. During last summer this method was tested bya 
number of French paper manufacturers with the following results :— 
The quantity of wood employed was 4395 kilos. in the form of fir 
planks. The loss by removal of knots in chopping, grinding, &., 
amounted to 825 kilos. The remaining 3570 kilos. yielded 1437 
kilos. dry cellulose corresponding with 32°68 per cent. of the original 
wood. The latter contained 21 per cent. of moisture, so that the yield 
on the dry substance is equal to 40 percent. This is considerably 
less than the yield obtained by the Francke-Mitscherlich process; 
the quality of the pulp, however, is farsuperior. According to recent 
trials made by Eckmann, it is shown that it is possible to obtain at 
will either isolated cells or fibrous bundles by using either hydrogen 
magnesium sulphite, or magnesium sulphite. In the former case, the 
colouring and glutinous substances are completely dissolved, whilst in 
the latter case a portion of the gluten remains in the fibres. 

Archbold macerates the woody tissue with dilute milk of lime, 
saturates with sulphurous anhydride at a pressure of 4 to 5 atmo- 
spheres, and washes the mass with water. 

Tilghman’s method consists in boiling in closed vessels wood, esparto 
or flax, with sulphurous anhydride or calcium bisulphite, or both. 

Pictet recommends the use of liquid sulphurous anhydride. Finely- 
divided wood is first immersed in water, and for every litre 120 grams 
of liquid sulphurous anhydride is added. At a temperature of 85° a 
pressure of 7 atmospheres is produced, so that the incrustating sub- 
stances of the wood are strongly attacked. The pulp has the grey 
colour of the original wood, but may be easily bleached. 

In discussing the sulphite treatment, Bourdilliat contradicts the 
statement that sulphuric acid is formed when wood is boiled with 
sulphites; moreover, he believes that the sulphurous anhydride dis- 
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solves the incrustating substances of the wood, bleaches the colouring 
matters, and deposits finely-divided sulphur in the fibres, whilst the 
resins, which are attacked by sulphurous anhydride, form soaps with 
the base of the bisulphite. These, together with the sulphur, remain 
in the fibre and add considerably to its weight ; the loss during the 
washing operations is therefore not of fibre but of the mass-compound 
of sulphur, resin, and lime. 

Cross is under the impression that the action of the magnesium 
sulphite is to prevent the oxidation of wood and lignified cellulose 
when heated with water under pressure. For comparing the success 
of the different sulphite processes, the test for lignose with aniline 
sulphate is said to give unsatisfactory results: it is preferable to treat 
the cellulose first with chlorine and then with sodium sulphite; if 
lignose is present, a magenta colour is produced. D. B. 


Alcohol from Melon-juice. By Levar (Compt. rend., 9'7, 615— 
616).—Melon-juice does not undergo fermentation directly, but. on 
boiling it with very dilute sulphuric acid, the sugar in the juice is 
inverted, and fermentation then takes place readily, 5 litres of alcohol 
being obtained from 30 kilos. of melons. C. H. B. 


Clouding and Fining of Wines. By J. Nesster (Bied. Centr., 
1883, 342—344).—Seven varieties of Greek wines, when exposed to 
low temperatures, become cloudy, but a young wine clouded as the 
temperature rose ; the substance rendered insoluble by the lowering 
of the temperature redissolved as the temperature rose, but when 
some wine had been withdrawn from the cask, while it was cloudy, 
the wine refused to clear. Fining with albumin, &c., prevents cloudi- 
ness, and the browning and thickening which so frequently occur are 
due to decomposed husks introduced during manufacture. To fine 
wines which have refused to clear by means of albumin, “ Spanish 
earth ” (100-—-200 grams per hectolitre) is recommended ; this is also 
the best material to use in the preparation of sparkling <4 

E. W. P. 

Plastered Wine. By M. Nencki (Bied. Centr., 1883, 345—347). 
—This paper is an answer to questions laid before the author by the 
municipal authorities of Berne. Plastered wines are not of necessity 
prejudicial to health, although in a few cases they may be so, and then 
only when a strongly “ plastered” wine has been regularly used. 
Probably Marsala, &c., which is more strongly “plastered,” may be 
harmful, but the author has no proof as to whether it is or is not so. 
Natural wines may contain as much as 0°503 gram K,SQ, per litre. 
Plastering should introduce into the wine only a quantity of sulphates 
equivalent to 2 grams K,SO,, and no more. Free sulphuric acid has 
occasionally been detected in wine; this arises from the formation of 
ethyl sulphate, which has been mistaken for the other = - 

> Wwe Be 

Barley and Malt. (Dingl. polyt. J.. 249, 133—139.)—Bungener 
and Fries have found that boiling water containing 1 per cent. 
salicylic acid, readily dissolves starch, forming a thick syrupy mass, 
which, on cooling, deposits tabular crystals of starch. On boiling 
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4 to 5 grams of finely ground barley with 150 c.c. water and 1°5 gram 
salicylic acid for three-quarters of an hour, all the starch is dissolved, 
The hot opalescent colourless liquid is filtered, and the residue washed 
with hot water until the filtrate ceases to react with iodine. Hydro. 
chloric acid is then added to the starch in the filtrate, and the result. 
ing glucose determined by means of copper solution. The results are 
1 to 2 per cent. higher than those obtained when the starch is dis. 
solved in water at 135°. In the latter case, a dark-coloured solution 
is formed, probably due to decomposition. 

According to Aubrey, five samples of Alsatian Chevalier barley 
(1882 crop) contained the following ingredients, calculated on the dry 
substance :— 


IT. ITI. IV. 
Starch 58°20 60°39 65°49 
Nitrogen 19456 16208 1°6400 
Proteids 
‘sponding with 
nitrogen .... 11°88 19°16 10°13 10°25 10°91 
Phosphoric acid. 1°053 1-082 1-064 1:030 1-062 


Similar samples, from the year 1880, made into malt and dried at 
81°, gave the following results :— 


Yield of | 

extract | Maltose in 
from dry| extract 
substance | per cent. 
per cent. | 


The barley contained 


in minutes. 


Phosphoric 
acid, 


Saccharification 


Maltose: non- 


Starch. | Nitrogen. 


Germinating 
power 


63°96 
62 °32 
65°25 
63 *02 
64°17 
64°49 


62°57 : 1°015 
65°35 . 0°910 
65°14 . 1°115 
61°20 ¢ 1 023 
64°20 f 0 ‘965 
65°78 4 1-098 


HABASA | maltose =1 


Faxsse 
oeooosso 
SSsseae 


BSeeee 


Schwarz has investigated different kinds of American barley. He 
shows that the weight of the grain is no criterion as to the amount of 
solid matter, starch, proteids (nitrogen x 6°25), and ash contained in 
the barley. The subjoined table illustrates the results of his 
investigation :— 


in minutes, 


an — Ae 
— 
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The dry substance contains 


Proteids | Ash 


per 
cent. 


e8 
ey 


3 


14°13 
14°35 
11°90 
14°33 
16°14 
14°34 
15 31 
16°96 
13 29 
13°31 
11°24 
10°46 


Minnesota barley....... 
Scotch, quality II ...... 
Scotch, quality I....... 
Choice Scotch ....-.+4. 
Wisconsin barley....... 
Scotch Wisconsin barley 
Canada, quality II...... 
Canada, quality I...... 
West Canada........45 
Chevalier California .... 


@ 
te 


BRESEBRESERS 
AOIIDSHWANARS 
SEELSRVRALANA 
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to bo RO Go Go co to be Go bo bo ko 
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With regard to the changes in weight and volume which barley and 
malt undergo, Chodounsky found that kiln-dried malt, immediately 
after being dried, shows a diminution in volume, whilst malt, when 
kept, increases both in weight and volume. 100 hectolitres of barley 
yield 97 to 99 hectolitres of kiln-dried malt, and 99 to 101 hectolitres 


of stored malt. 

Lintner states that the defects in the present malting processes are 
due mainly to the want of uniformity of temperature in the germinat- 
ing heaps, and the difference in the amount of moisture which exists 
in the various layers. The gradual discharge of carbonic anhydride, 
and the defective admission of oxygen, has a marked effect on the 
malt. These imperfections are said to be removed by the pneumatic 
malting process, in which the barley, after germination, is thrown on 
a plate having fine perforations; the air underneath the plate is 
then exhausted. Thus the heat is withdrawn and the carbonic 
anhydride removed in a regular stream, so that the germinating grain 
is situated in a bath of pure air, having always the same temperature 
and containing the same amount of moisture. To effect this the air is 
previously purified and heated to the necessary temperature. 

D. B. 


The System on which Rice may be Used in Brewing. By 
A. Markt (Bied. Centr., 1883, 348).—The analyses of rice published by 
Braconnot show that it is better adapted for brewing than barley, but 
owing to its higher sp. gr., precautions must be taken to prevent its 
settling to the bottom of the mash-tub ; to obtain the best results, the 
rice must be previously boiled and steamed before mashing; the 
wort may be strongly hopped, and then kept cool to ensure normal 
fermentation. E. W. P. 


Fermentation of Bread. By G. Cuicanparp (Compt. rend., 97, 
616—617).—A reply to Marcano, Mousette, and Boutroux. 
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Alteration of Flour by Age. By Ba.uanp (Compt. rend., 97, 
346—347).—The proportion of water is slightly variable, and alters 
with the hygrometric condition of the atmosphere. Fatty matters 
experience no sensible alteration in weight, but become rancid. The 
saccharine substances decrease in amount, but the diminution bears 
no relation to the degree of acidity. The degree of acidity depends 
on the nature of the grain, flour from soft grain becoming acid more 
rapidly than flour from hard grain. This acidity is apparently con- 
nected directly with the alteration of the albuminoids, which at first 
exist in the form of insoluble gluten, but gradually decompose with. 
out loss of weight. The amylaceous constituents. would seem to 
remain unchanged. Flour which has not been finely sifted keeps 
badly, and is always more acid; it contains a higher es 
woody, fatty, and saccharine substances, and more | rca lour kept 
in bags alters more rapidly than flour preserved in closed vessels, 
For the same degree of sifting, flour obtained by millstones keeps as 
well as that obtained by cylinders; the acidity is independent of the 
grinding. The farinaceous portion of the grain in contact with the 
external envelope is more acid thun the internal portion; it contains 
the same amount of gluten, but alters more rapidly. C. H. B. 


Notes on Milk and Butter. By M. Scumécer and others (Bied. 
Centr., 1883, 418—419).—Experiments were made to discover whether 
it is better to cool milk before skimming or not. The instrument used 
was a tubular cooler, similar to that of Rossler, but with oval tubes 
instead of circular. It worked well, bringing the milk in a short 
time to within 2° of the temperature of the water employed. The 
cooled milk was compared with some from the same milking not arti- 
ficially cooled ; the results were decidedly in favour of the former. 
Experiments in butter-making were made with the Holstein, Lefeldt, 
and a rocking churn of American invention, using sweet and sour 
cream, 


Fat left in buttermilk. 
es 


ra =. 
Sweet cream. Sour cream. 


Holstein system 0°71 per cent. 0°85 per cent. 
Lefeldt - 151 io 0°84 . 
Rocking churn , 0°50 “s 


Average duration of process was less by the Holstein process than 
by the two others. J. F. 


Artificial Butter Colourings. By E, Scumirr (Ann. Agronomiques, 
9, 255—257).—Amongst the substances employed for this purpose, 
the author enumerates marigold and carthamus flowers, saffron, carrot 
juice, and turmeric; more recently coal-tar colours have been intro- 
duced, such as coralline-yellow and Victoria-yellow, and also lead 
chromate. The two most widely sold colourings are Krick’s ‘‘ Orantia” 
and Trannoy’s “‘ Carottine”; the author shows that annatto is the 
basis of both. “ Orantia” can be exactly imitated by digesting 
50 grams annatto with 100 grams crystallised sodium carbonate, dis- 
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solved in a litre of water, and evaporating down to half a litre. 
“ Qarottine” is a much better preparation, and may be imitated by 
digesting 125 grams annatto in half a litre of oil; a mixture of equal 
rts of annatto and turmeric root will give a lighter yellow. It-is 
used in the proportion of a teaspoonful to 25 litres of cream, and the 
eolour diffuses very rapidly and uniformly throughout the butter. 
J. M. H. M. 

New Dyestuffs. (Dingl. polyt. J., 248, 340—343.)—Whereas 
the monosulphonic acids of phenylamidoazobenzene produce reddish- 
yellow to orange dyes, the corresponding tri- and tetra-sulphonic 
acids yield pure yellow shades. For the preparation of the polysul- 
phonic acids of phenylamidoazobenzene, NH Ph.C.H,.N2.C.H,, 20 kilos. 
of the latter are treated in the cold with 100 kilos. fuming sulphuric 
acid containing 20 per cent. anhydride. The mixture is warmed to 
60—70°, and the temperature reduced after three or four hours. The 
mass is then thrown into water, treated with milk of lime, and the 
calcium compound with the* sulphonic acids converted into sodium 
salts. This polysulphonic acid is obtained also by heating to 70—80° 
20 kilos. of the monosulphonic acid With 80 kilos. fuming sulphuric 
acid, and completing the process as before. These dyes are brought 
into commerce as potassium or sodium salts in the dry state. 

For the production of artificial indigo from the orthamido-deriva- 
tives of acetophenone and phenylacetylene, the Badische Anilin und 
Soda Fabrik treats a concentrated solution of acetylorthamidoaceto- 
phenone, or of acetylorthamidophenylacetylene in carbon bisulphide 
m the cold with an equal weight of dry bromine. A crystalline 
bromine compound is formed, which is dissolved in 10—20 times its 
weight of concentrated sulphuric acid. Dilution of this with water 
causes the precipitation of colourless flakes; these dissolve in warm 
soda solution to a clear deep yellow liquid, from which indigo 
separates out on contact with the air . 

According to the Farbwerke, late Meister, Lucius, and Briining, 
tolylaldehyde from metaxylene is converted by nitration into meta- 
methylorthonitrobenzaldehyde. This on treatment with twice its 
weight of acetone, and 25 times its weight of a 2 per cent. solution of 
soda, is readily transformed into methyl-indigo, a substance closely 
resembling natural indigo, but from which it may be distinguished 
by its ready solubility in water. From the same source, processes for 
the preparation of azo-dyes from the trisulphonic acids of f-naphthol 
are given. The trisulphonic acid is obtained by treating 8-naphthol 
with fuming sulphuric acid containing 20 per cent. anhydride at 140— 
160°, until the mass gives a pure green fluorescent solution with 
ammonia. Combined with various diazo-compounds this acid yields 
yellow, orange-red, and bluish-red dyes, of which the three following 
are specially adapted for dyeing cotton :—(1.) A red dye, obtained by 
the action of the diazo-compound of a-naphthylaminesulphonic acid 
on sodium f-naphtholtrisulphonate in presence of ammonia. (2.) A 
bluish-red dye, resulting from the action of the diazo-compound of 
amidoazobenzene on sodium @-naphtholtrisulphonate in presence of 
ammonia. (3.) A bluish-red colouring matter, obtained from the 
diazo-compound of amidoazobenzenesulphonic acid. In the above 
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three cases the dye is thrown down as a bulky precipitate on mixin 
a solution of sodium f-naphtholtrisulphonate with that of any of the 
diazo-compounds. The precipitate is purified by dissolving it in 
water and reprecipitating with salt. D. B. 


New Coal-tar Dyes. (Dingl. polyt. J., 248, 252—256.)—Ac. 
cording to C. Reichl, a new phenyl colouring matter is obtained b 
the cohobation in molecular proportions of an alkaline xanthate 
and resorcinol dissolved in a small quantity of water or alcohol, so 
long as carbon bisulphide is returned. Water is added to the dark 
yellow liquid obtained, which is then filtered, and the colouring 
matter precipitated with hydrochloric acid from its previous combi. 
nation with the alkali. It may be obtained by recrystallisation from 
hot water in slender yellow needles, insoluble in cold, but readily 
soluble in hot water; alcohol, acetic acid, and alkalis dissolve it with 
ease. Wool and silk are dyed a brilliant yellow in a weak acid solu- 
tion. Orcinol, quinol, pyrogallol, naphthol, and quinone similarly 
treated also yield yellow dyes. 

For the preparation of a monosulphonic acid of B-naphthylamine 
and f-naphthol, the Baden Anilin und Soda Fabrik allow sulpharic 
acid (96 to 97 per cent.) to act on B-naphthylamine at a temperature 
of 100° to 105°, the sparingly soluble modification of the monosul- 
phonic acid being exclusively formed. By converting this into the 
diazo-compound and decomposing the latter with water, 8-naphthol- 
monosulphonic acid is obtained, the acid sodium salt of which is 
sparingly soluble in hot alcohol. By evaporating the aqueous solu- 
tion of the free acid, it is split up into B-naphthol and sulphuric acid. 
When the alkaline solution of the acid is brought in contact with the 
diazomonosulphonic acid of azobenzene, orange-coloured flakes are 
thrown down. This azo-colouring matter dyes ponceau-red shades. 

A process for preparing red and brown azo-dyes from anthrol, 
anthrolsulphonic acids, and dioxyanthracene has been patented by 
the Actien. Ges. f. Anil. Fab. Berlin. The claims are the pairing of 
anthrol, anthrolsulphonic acid, anthroldihydride and its sulphonic 
acid, as well as a- and #-oxyanthrol with diazobenzene and its homo- 
logues, diazonaphthalene, diazoanisoil, the sulphonic acids of these 
diazo-bodies, with diazoanthraminesulphonic acid, diazoamidoazoben- 
zene and its homologues, and mono- and di-sulphonic acids of these 
diazo-compounds. The products containing the sulphuryl-group are 
soluble in water, the remainder dissolve in alcohol. D. B. 


Composition of Turkey-red Oil. By L. Lizcuti and W. Svuips 
(Ber., 16, 2453—2458).—Glycerol trioleate and triricinoleate were 
treated with sulphuric acid, and the products separated in a similar 
manner to that employed in the manufacture of Turkey-red oil. The 
products of the reaction in each case consist essentially of two sub- 
stances, of which the one is more soluble in ether, the other in water. 
The compound soluble in water derived from glycerol trioleate is 
glyceryl sulphate hydrowyoleate, CH; 01.8 = SO,[ CH OH).CisH90s |» 
an oily substance of acid nature, very soluble in water and alcohol, 
more sparingly in ether, carbon bisulphide, and benzene. When 
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heated with water, it yields glycerol, hydroxyoleic acid, and sulphuric 
acid. It unites with bromine in the cold. When mixed in aqueous 
solution with metallic acetates, it yields salts, of which the following 
have been analysed:—Copper salt, C,.H,,0,,SCu,; barium salt, 
CoH .0128 Ba ; silver salt, Cy.H,O,.SAg: ; aluminium salt, 
(CeHnOwS)sAlk ; zine salt, Cy.H;,0;.SZnz. 

Glyceryl sulphate trihydroxyoleate, 


C..H;0;.S = SO,[C,H;(O H).CsH330s }2, 


the corresponding derivative from glyceryl triricinoleate, closely re- 
sembles the preceding compound in all its properties. The following 
salts have been analysed :—Copper salt, Cy.H,.O,SCu; barium salt, 
(CyHn06S).Ba + CyH~O.SBa ; silver salt, CeHnO.SAg, + 
CyH,O.SAg; aluminium salt, (C..H,O.6S),Ak. 

The substances soluble in ether proved to be identical with the 
hydroxyoleic acids contained in the foregoing conjugated compounds. 
They are both crystalline, insoluble in water, readily soluble in ether, 
alcohol, carbon bisulphide, and benzene. Hydrowyoleic acid, C:sHyOs, 
melts at 56—58° ; the following salts have been analysed :—Normal 
copper salt, (C,sH3;0;),.Cu; acid copper salt, (C,sH3,0;),Cu + 
2C4.H0s ; acid barium salt, (C,sH3,0;),Ba + 2C,.H3,0;; acid calcium 
salt, (CjsH,O33),Ca + 2C,,H3,,0O;; aluminium salt, (C,.H;,0;).Al:. 
Trihydroxyoleie acid, C\sHyOs, melts at 64°; the following salts were 
obtained :—Copper salt, (C,,H;,;0;),Cu; barium salt, (C,.H;;0;),Ba 
+ 2C,.H,,0;; aluminium salt, (C,sH,;05).Al, ; silver salt, C,.H,,0,Ag. 

The reaction occurring in the manufacture of Turkey-red oil is 
therefore expressed by the equations— 


2C;H;(CisHs;02)s + 7H,SO, = CyH;,0,.S + 680, + 4H,0 
+ 4C,.H,,0s. 


2C;Hs(CisH,0s)s + 13H,S0, = CwH306S + 12S0, a4 10H,0 
+ 4C,,H 0s. 


In confirmation of this view, it was found that on heating sulphuric 
acid with oleic acid, hydroxyoleic acid was obtained, and that a mix- 
ture of glycerol, oleic acid, and sulphuric acid, when heated, yielded 
glycerol sulphate hydroxyoleate. Compounds similar to the last 
named were prepared by heating oleic and sulphuric acids with 
mannite, grape-sugar, starch, cellulose, or dextrin. They are all 
soluble in water, give metallic derivatives, and are decomposed 
when boiled with alkalis, with separation of hydroxyoleic acid. 

A. J. G. 


Explosives and their Application. (Dingl. polyt. J., 248, 
509—513).—Dolliak attributes the presence of metal-dust in gun- 
powder to the wear and tear of the machines used for finely dividing 
and intimately mixing the powder. 

Straw nitrocellulose is more unstable and therefore less secure than 
gun-cotton. This is due to the fact that although before nitrating 
the straw it is digested in a solution of potash, the cellulose of the 
straw fibre is not separated entirely in the pure state, but is contami- 
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nated with fat, wax, resin, or pectins, which form unstable nitro. 
compounds. 

For the preparation of a new gun- and blasting-powder, Himly and 
Friitzockler-Falkenstein grind and mix together the following sub. 
stances in proportions so that when the mixture is ignited complete 
combustion occurs : nitre, potassium chlorate, and a solid hydrocarbon. 
The mixture is treated with a light hydrocarbon, and the plastic mass 
made into flat cakes, from which the liquid hydrocarbon is expelled 
by evaporation. The solid residue is then broken up into grains of 
the required size. 

Reid recommends to moisten the explosive compound containing 
nitrocellulose with alcohol and dry it, whereby a hard and uniform 
mass is obtained. 

It is stated that a determination of the heat produced and an esti- 
mation of the gaseous products formed by the combustion of an 
explosive, is not sufficient to show its value. The lead test in this 
case is said to give more accurate results. The active force of a 
variety of explosives was determined according to this test with the 
following results :— 

Proportion of Active force according to trials made 


hollow at the following places :— 


spaces in the — — 
lead test. St. Gothardt. Ramsbeck. Zankeroda. 


Nitroglycerol — 


Blasting gelatine .... 1000 1000 1000 


Gelatine dynamite .. 730 
Kieselguhr dynamite 700 : 688 
Mercury fulminate .. 300 — _ _ 


The following comparison by Steiner illustrates the working of a 
lignite coal mine with gunpowder and dynamite No. II, the total out- 


put being 50,000 tons :— 


Produce. | 


. Current Working 
With the use of Tons | Total for - a 


ne rn pe . without | 50,000 
! . tons fl. 
| 


Gunpowder............| 39,400 | 7100 113,800} 80,500 33,300 
Dynamite, No. IT 31,600 | 9200 2 96,880} 74,000 | 22,880 


These results confirm the fact that dynamite is less suitable than 
gunpowder for blasting coal, as its shattering effect is more powerful 
than that of gunpowder. D. B. 


General and Physical Chemistry. 


Separation of Rays of High and Low Refrangibility. By F. 
y. Asscne (Compt. rend., 97, 838—840).—A thin layer of selenium, 
obtained by compressing a drop of the fused substance between plates 
of glass at 250°, and allowing it to cool slowly under pressure, 
only transmits the rays between Fraunhofer’s lines A—U. The 
amount of absorption increases with the thickness of the layer. 
When a beam of white light is passed first through a solntion of 
alum and then through a film of selenium, all the luminous rays are 
arrested. A thin film of selenium, if heated to 250°, is apparently 
opaque to all luminous radiation. C. H. B. 


Atmospheric Absorption by Aqueous Vapour. By W. W. 
Asyey and R. Fersting (Proc. Roy. Soc., 35, 328—341).—In the 
course of some investigations on the atmospheric absorption in the 
infra-red of the solar spectrum, the authors established the coinci- 
dence of the absorption-bands of the spectrum with those due to 
water. They have further confirmed Langley’s researches as regards 
Cauchy’s formula for refraction. 

In this paper, the spectrum is examined, which is obtained by usin 
the crater of the positive pole of the electric light as a source of 
radiation by means of a thermopile, and the variations produced by 
placing layers of water of different thickness in front of the slit. 
The diagrams show that the thermograms of the water spectra are 
absolutely coincident with the absorption in the photographs, but 
the former method is probably the more delicate. 

By means of the thermograms, the solar temperature may be 
approximately estimated ; for Dewar has shown that the temperature 
of the source of heat is nearly proportional to the square root of the 
total variation represented by the area of the thermogram curve. 
The temperature of the crater is calculated at about 6000, and in the 
prismatic solar spectrum the scale is 4°5 times that of the scale of the 
crater thermogram ; the highest solar temperature, therefore, would be 
/45 x 6000 = 12,700, a value far higher than that put forward by 
Siemens. 

Among other results, the existence of a large quantity of solar 
radiation, due to low temperature, is shown to be more than pro- 
bable. V. H. V. 


Radiant Matter Spectroscopy. By W. Crookes (Proc. Roy. 
Soc., 35, 262—271).—Whilst studying the phenomena presented by 
various substances when struck by the molecular discharge from the 
negative pole in a highly exhansted tube—the so-called radiant matter 
—the author observed a bright citron line or band: this appeared 
more markedly when the substance under examination was converted 
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into the sulphate by evaporation with strong sulphuric acid. Pre. 
liminary evidence tended to show that this band was due to calcium, 
for most native compounds of this element produced it, and it became 
better defined when solutions of these substances were precipitated by 
ammonium oxalate. But if the calcium compound gave no band 
originally, it could not be brought out by any process, chemical or 
physical. Tentative experiments established that this line was due to 
some member of the yttrium and its allied families present in samars. 
kite, and by the method of differences these were ultimately restricted 
to the four following: mosandrum, lithium, ytterbium, and yttrium. 
By a long series of ee this citron band was shown finally to 
be due to yttrium, whose sulphate in a “radiant matter” tube con- 
sists essentially of a broad red band, an intensely brilliant citron 
band, and two equally brilliant green bands. 

The above investigations show that yttrium is more widely dis- 
tributed than has been suspected hitherto. From the results of 
quantitative spectrum analysis it is seen that amongst other sub. 
stances a specimen of coral contains 1 part of yttrium in 200 parts; 
strontianite, 1 part in 500; chondrodite from Mount Somma, | part 
in 4,000; calcite, 1 part in 10,000; ox-bone, 1 part in 10,000; a 
meteorite (Alfianello), 1 part in 100,000; and tobacco-ash, 1 part in 
1,000,000. V. HV. 


Line Spectra of Boron and Silicon. By W. N. Harter 
(Proc. Roy. Soc., 35, 301—304).—Among other spark spectra of 


saline solutions, those of boron and silicon present a particular interest. 
In the spectrum of sodium diborate, three sharp lines \ 3450°3, \ 2497, 
and  2496°3 appear, and if the solution of the salt be sufficiently 
strong, the sodium lines are not visible. A detailed description and 
the wave-lengths of the spark spectrum of silicon compounds are 
given, and it is noted that a certain group of these lines is attributed 
by Liveing and Dewar to the element carbon, although the author did 
not observe them in his spectrum of graphite. Probably the specimen 
of graphite used by Liveing and Dewar, although purified with the 
greatest care, contained traces of silicon, for not only graphite, but 
other elements, as aluminium and iron, are invariably contaminated 
with traces of silicon. V. H. VY. 


Ultra-violet Absorption Spectra of Albuminoids. By J. L. 
Soret (Compt. rend., 97, 642—644).—Diluted white of egg albumin 
precipitated by hydrochloric acid and redissolved in excess, B-albumin 
dissolved in hydrochloric acid, purified albumin, protalbin, artificial 
protalbin, pepsino-pseudopeptone, pancro-pseudopeptone, casein from 
milk, serum from the blood of the pig, mucin from Helix pomatia, 
globulin, myosin, and syntonin all give practically the same spectrum, 
which is characterised by an absorption-band coincident with the 
cadmium line at 17, and a band of no absorption at 18. This fact 
indicates that all these albuminoids contain a common principle to 
which the absorption-band is due. Gelatin, which differs from albu- 
min in other respects, is much more transparent to ultra-violet rays, 
and does not give the absorption-band. 
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Hydrochloric acid has no sensible effect on the character of the 
spectrum, but slightly diminishes the general absorption. Sodium 
hydroxide or ammonia, on the other hand, produces considerable 
alteration; the band of no absorption, coincident with the cadmium 
line at 18, disappears entirely; whilst the band at 17 remains un- 
altered or diminishes in intensity, and the curve from this point 
decreases regularly to the end of the spectrum. In many cases a 
faint absorption-band appears between 14 and 16; in others the band 
is reduced to a simple inflection. That is to say, the general absorp- 
tion between 17 and 22 increases considerably, and the absorption. 
band becomes almost invisible and is displaced towards the more 
refrangible end. On neutralising the soda with hydrochloric acid, the 
original spectrum reappears without any sensible alteration. Sodium 
hydroxide alone is very transparent to this region of the spectrum. 
These results show that alkalis produce an alteration in the molecular 
constitution of albuminoids, onl afford further proof that the latter 
contain a common principle. 

Other organic bodies, such as sarcine and tyrosine, which combine 
with acids and bases, behave in a similar manner. Their spectra are 
not affected by hydrochloric acid, but are altered by alkalis, the 
change consisting in an alteration in the position of the bands or in 
their intensities, some of them disappearing altogether. 

C. H. B. 


Production of Electricity by Evaporation, and Electrical 
Neutrality of Vapour arising from Electrified Surfaces of 
Liquids. By L. J. Buaxe (Phil. Mag. [5], 16, 211—224).—Of the 
hypotheses proposed to explain the origin of atmospheric electricity, 
two have received considerable support among physicists, namely, 
the production of electricity by simple evaporation, and the convec- 
tion of electricity upon the surface of any evaporating liquid. 

In this paper the hypotheses are investigated experimentally by 
means of Kohlrausch’s condenser with moveable plate, and an electro- 
meter, which is described at length. 

As regards the former hypothesis, the tabulated results indicate no 
production of electricity by simple evaporation. Similarly as regards 
the latter hypothesis, experiments on the evaporation of distilled 
water, sodium chloride solution, absolute alcohol, concentrated sul- 
phuric acid, and sea water, showed that there is no convection of 
electricity from the electrified surface of a liquid when evaporating. 
In some experiments with sea water, the kind of electricity upon the 
surface of the condenser was of opposite sign to that of the water, 
whereas, had convection occurred, the reverse would have been the 
case. 

In order to put the hypothesis to a favourable test, experiments 
were made with evaporating mercury, but with negative results, and 
thus it must be concluded that the vapour arising from electrified 
atill surfaces of liquids is electrically neutral. V. H. V. 


Effect of Temperature on the Electromotive Force and 
Resistance of Batteries. By W. H. Prexzce (Proc. Roy. Soc., 35, 
250—257).—As a continuation of former researches (cf. Abstracts, 

s 2 
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1883, p. 840), the effect of an increase of temperature on the electro. 
motive force and resistance of secondary batteries containing plates of 
lead and lead peroxide in sulphuric acid of various degrees of con. 
centration. From an inspection of the tables and diagrams in the 
original paper, it is seen that the effect produced by heating the 
secondary batteries is the same in kind, but different in degree, from 
that on the Daniell cell. The E.M.F. practically remains constant, 
but the internal resistance diminishes with rise of temperature, 
increasing again as the temperature is lowered. Variations of 
strength of acid do not produce any very marked effect. The follow. 
ing short table illustrates the above remarks :— 


Vv. & Y¥. 


Benzene as an Insulator. By H. Herrz (Wied. Ann., 20, 279 
—284).—Rowland and Nichols have established that in certain insu- 
lating crystals dielectric polarisation is not accompanied with the 
formation of any residual charge. They consider this latter pheno- 
menon to be a necessary consequence of non-homogeneity of the 
insulating material. This view led the writer to examine a series of 
liquids, of which benzene is the most advantageous, as of a sufficient 
resistance and not giving any residual charge. 

The apparatus used was practically a modification of a Leyden jar, 
in which the zine plates, in cirenit with a battery and electrometer, 
were the inner and outer coatings, and a Jayer of benzene the dielee- 
tric. The following phenomena were observed. At first the resist- 
ance was too small for measurement, and the residual nearly one-tenth 
of the original charge. After a short time these properties diminished 
pari passu until at the end of 24 hours the benzene became a perfect 
insulator, without any residual charge. The conductivity displayed 
at first by the benzene doubtless arises from impurities, and it is 
shown that the transference of the benzene from one vessel to another, 
or the introduction of the trace of any powder, will increase the con- 
ductivity of the benzene. On the other hand, the decrease of con- 
ductivity is due in part to the action of the current. 

Electrically pure benzene seems to be the best approximation to 
an ideal insulating liquid, both as regards resistance and residual 
charge; its sole disadvantage is its volatility. 

The residual charge, which makes its appearance in impure ben- 
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zene, arises from a subsequent polarisation, of whatever nature it may 
be, and not from an interpenetration of free electricity. 


V. H. V. 


Electrical Resistance of Insulators. By G. Foussereau 
(Compt. rend., 9'7, 996—998).—The resistances were determined in 
the manner previously described, by measuring the time required to 
charge a condenser at a given difference of potential across the par- 
ticular substance. The resistance of porcelain varies with the tem- 
perature in the same manner as that of the more highly insulating 
varieties of glass: it is 751 at 60°, and 0°052 at 180°.* - 

The resistance of sulphur, previously fused and then allowed to 
cool slowly in the prismatic condition, is 7°39 at 112°1°, and 3930 at 
69° ; below the latter temperature, the conductivity is inappreciable. 
When the same sulphur is allowed to remain at the ordinary tem- 
perature for some time, so that it devitrifies, its conductivity gradu- 
ally increases: in one case the resistance after one day was 1170 at 
17° ; after two days, 705 at 17°. Octahedral sulphur shows no trace 
of conductivity at the ordinary temperature, and the conductivity 
only becomes appreciable at about 80°. It would appear from these 
facts that sulphur has a higher resistance when crystalline. 

When sulphur melts, its resistance diminishes to one-fortieth its 
original amount. If the temperature is gradually raised from 114° 
to 150°, the resistance gradually diminishes as the temperature rises, 
and it varies between these limits in the ratio of 9to 1. When the 
temperature rises to 160°, the sulphur becomes darker coloured and 
pasty, and its resistance increases. If the liquid is again cooled to 
ihe melting point, it retains a resistance higher than the original 
resistance, and the difference is greater the higher the temperature 
to which the sulphur has been heated, the longer it has been kept at 
this temperature, and the more quickly it has passed 155° in the pro- 
cess of cooling, this being about the temperature at which the inverse 
change takes place. By repeatedly heating the sulphur in this way 
toa high temperature, its original resistance at the melting point can 
be increased twelvefold. 

When sulphur is allowed to cool in the prismatic form and is then 
remelted, it shows a diminished resistance at the same temperatures. 
Similarly, when octahedral sulphur is repeatedly crystallised in the 
prismatic form, its resistance at 115° is gradually reduced to one half. 
These results agree with Gernez’ supposition that one variety of 
sulphur fully acquires the properties of another variety, only after 
repeated crystallisations. 

The resistance of carefully dried ordinary phosphorus is 84,000 
megohms at 15°, and 15,600 megohms at 42°; it is of the same order 
of magnitude as that of liquid sulphur. The resistance of liquid 
phosphorus is 2°32 megohms at 25°,t and 0°34 megohm at 9 

. H. B. 


* All the resistances except those of phosphorus are given in millions of 
megohms per cubic centimeter. 
ne This is the temperature given in the original paper. Apparently it should 
45°. 
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A High Pressure Electric Accumulator. By F. J. Sars (Phil, 
Mag. [5], 15, 203—204).—Grove’s gas battery cannot be conveniently 
used as an accumulator, or secondary battery, owing to the small 
quantities of gases contained in it. Its use may however be extended 
by storing the electrolytic gases under high pressure in a suitably con. 
structed apparatus, such as the following. In a strong lead vessel, 
partly filled with 10 per cent. sulphuric acid, are enclosed platinised 
platinum cylinders in inverted tubes, the terminals being brought 
through insulating stoppers: with this arrangement a pressure of 
seven atmospheres can be easily ased. It appears from preliminary 
experiments that the E.M.F. of this accumulator varies considerably 
with the pressure. V. H. VY. 


Measurement of Electromotive Force. By E. Rernier (Compt. 
rend., 9'7, 1056—1059).— The author measures the maximum electro. 
motive force of a couple with a single electrolyte by means of a cell 
in which the active surface of the positive plate is 300 times that 
of the negative plate, and he measures the minimum electromotive 
force by means of a cell in which the surface of the negative plate is 
very much greater than that of the positive plate, the measurement in 
this latter case being made immediately after the battery has been 
working on short circuit for several hours. The maximum and 
minimum electromotive forces of several couples are given in a table. 

The author concludes that the electromotive force of a couple with 
a single electrolyte must be regarded as the true electromotive force 
of the system, and its increase up to the maximum results from the 
addition of products formed by the action of the air. The effect of 
these products must not be confounded with the chemical energies due 
to the couple itself. C. H. B. 


Chemical Affinities in Terms of Electromotive Force. By 
C. R. A. Wricut and C. Toompson (Phil. Mag. [5], 16, 25—48). 

On the E.M.F. of Clark’s Cell.—In this paper are described a series of 
experiments on the E.M.F. of Clark’s cells (Hg| Hg.SO,| ZnSO, / Zn), 
compared with one another and with other cells, by means of the 
quadrant electrometer, so that they never generated any current, 
other than the minute leakage current. With cells constructed 
strictly in accordance with Clark’s directions, a slight rise in E.M.F. 
was observed during the first few days, then the values became and 
remained constant. Increase of dilution of the zine sulphate solution 
increased the E.M.F., whilst dissolved air produced no alteration; 
the presence of mercuric sulphate, in the form of turpeth mineral, 
caused a progressive decrease of the E.M.F., amounting to about 
4 per cent. after 6-20 months. It was found that an increase of one 
degree in temperature produced a diminution 0°04 per cent. in the 
E.M.F.; and from the experiments with five cells described in this 
prper, it follows that between 2° and 27° the E.M.F. of the cell for 
uny temperature ¢ may be determined by the formula 


1-457{1 —(¢ — 15°5) x 0°000041} volt, 
assuming Clark’s original valuation to be correct. 
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On the Work done during Electrolysis—Previous researches by the 
authors have established that, when a current is passed through an 
electrolytic cell, the amount of energy expended in performing a given 
amount of electro-chemical work (apart from that transformed into 
heat) is not constant, but increases algebraically with the current density. 
In this connection, experiments by Favre appear to show that cer- 
tain forms of electromotor cells can generate currents capable of doing 
more work externally to the cell than corresponds with the net 
chemical action, this extra work being gained at the expense of the 
sensible heat of the cell, which becomes cooled by the currents. 
Although Favre’s results have been refuted by Weber, yet experi- - 
ments described at length in the present paper point to the following 
results :— 

(1.) When an electrolytic cell is of such a nature that the counter 
E.M.F. is negative, the E.M.F. developed is less the greater the 
density of the current generated. With small current densities, the 
E.M.F. has a maximum value, identical in some cases with the E.M.F. 
representing the algebraical sum of the chemical affinities involved ; 
in-other cases the maximum E.M.F. is below that due to chemical 
action. 

(2.) Some kinds of combinations, more especially those in which 
lead is the metal dissolved, develop a greater E.M.F. than that due to 
chemical action. Recent experiments of Braun (Ann. Phys. Chem. 
[2], 16, 561) confirm these general results, in proving that some com- 
binations give an E.M.F. sensibly identical with that calculated from 
thermo-chemical data, whilst others fall short of and some exceed 
these values. 

(3.) When the electrolytic cell is not an electromotor, the counter 
E.M.F. increases in amount with the current density. When the + 
electrode is of such a nature as to combine with the products of 
electrolysis, the rate of increase is slower the greater the chemical 
affinity between the so-called nascent products of electrolysis. 

(4.) Whether the cell be an electromotor or not, there is always a 
greater or less degree of nonadjuvancy owing to the development of 
heat in place of electricity; the particular extent to which this non- 
adjuvancy extends appears to be a complex function, not only of the 
chemical nature and physical condition of its surface, but also of the 
degree of concentration of the electrolyte. 

When a gas is one of the permanent products of electrolysis, the 
yreater the surface condensing power of the material of the electrode, the 
less is the degree of non-adjuvancy. V. H. V. 


Conditions Affecting Area of Electrification. By A. Trise 
(Phil. Mag. [5], 16, 90—95).—The areas of electrifications on an 
analysing silver plate in a solution of copper sulphate, can be deter- 
mined by measuring the copper and silver peroxide respectively 
deposited on the plate; the former gives the area of —, the latter that 
of the + electrification. The influence of strength of current, tem- 
perature, and strength of electrolyte is examined; in all cases an 
iuequality in the magnitude of the electrifications of opposite strength 
was observed; generally the area of + electrification is the greater, 
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but with rise of temperature the relation is reversed. These experi. 
ments, taken in connection with others by the author on dissymmetr 
in the electrolytic discharge, in which it was inferred that the electro. 
motive force on the + side of the trough is the greater, seem to be 
related to Faraday’s observation that negative electricity discharges 
into the air at a somewhat lower tension than positive electricity; 
for if this be true of molecules of air, it is probably also true of mole. 
cules of other fluid media, as copper sulphate. A difference in the 
E.M.F. of the molecules in corresponding positions is therefore a 
feature of dissymmetry of certain electrolytic fields. This effect is 
observed in the phenomena mentioned above, viz., the differences in 
the area of like electrifications in analysing plates placed in cor. 
responding positions. V. & ¥. 


Distribution of Electricity on Hollow Conductors in Elec- 
trolytes. By A. Tripe (Phil. Mag. [5], 16, 384—386).—It would 
a priori be concluded that the closest analogy exists between the dis. 
tribution of electricity on hollow conductors in electrolytic and 
dielectric fields. In this paper this conclusion is confirmed experi- 
mentally. 

Hollow silver tubes were placed in an electrolytic cell containing 
copper sulphate, midway between the electrolytes and perpendicular 
to them; through the cell a current of one ampére flowed for six 
minutes. It was found that the intermediate space of no electrifica- 
tion was far greater within than without the tube. Similarly the 
silver tube exerted a sort of protective action on a plate of silver en- 
closed within, but not in metallic connection with it. But in these 
experiments the area of + was always greater than that of — electri- 
fication (see preceding Abstract). Other experiments were also made, 
substituting tubes of wire gauze of various diameters for those of 
metallic silver, and a similar result arrived at. As foreseen, increase 
of diameter of tube decreases the power of protection from electri- 


fication. Wa a ee 


Electrolysis of Sodium Chloride and its Industrial Applica- 
tions. By E. Roronp1 (Gazzetta, 13, 279—280).—The author’s first 
experiments were made with a glass cylinder closed at bottom with 
parchment-paper and placed within a glass jar, both vessels contain- 
ing a saturated solution of sodium chloride. On passing a current 
through the liquid, the positive pole of the battery being placed in 
the inner vessel, chlorine was there evolved, and hydrogen in the 
outer vessel, where also sodium hydroxide was formed, which was sub- 
sequently converted into carbonate by a stream of carbonic anhydride. 
In other experiments the inner vessel was made of porous earthen- 
ware—in others again of poplar wood. By these means solutions of 
sodium carbonate were formed, equal in strength to those obtained 
by Leblanc’s process. In all the experiments, however, free chlorine 
was detected after a certain time in the inner vessel, its presence 
there being due to an alteration in the diaphragm. To avoid this in- 
convenience, the inner vessel was filled with distilled water, and 
the onter with a solution of sodium chloride, which was kept con- 
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stantly saturated. With this arrangement, the chlorine separated at 
the anode, being insoluble in the saturated solution, was evolved in 
the free state, and thus the alteration of the diaphragm and the 
formation of chlorinated compounds were avoided. 

The electrolysis of sodium chloride in this manner may be utilised 
in several branches of industry, as in the bleaching of vegetable 
fibres, in calico-printing, &c., since by the expenditure of a moderate 
amount of mechanical power to generate the electric current, a power- 
ful bleaching and oxidising agent may be obtained, together with 
caustic or carbonated alkali. H. W. 


Relation between Radiation, Energy, and Temperature. By 
W. W. Asyey and R, Festine (Phil. Mag. [5], 16, 234—229).—In 
this paper a series of determinations is quoted of the radiation and 
of the energy of incandescent lamps, when currents of varying strength 
were passed through the filaments. A Grove’s battery was used as 
the source of energy, the intensity of which was measured by a 
tangent galvanometer, and the radiation of the lamp by a thermo- 
pile, whose surface was coated with lampblack. he lamps were 
heated in ovens heated to 300°, and the change of resistance measured 
directly by resistance coils. 

The results obtained may be summed up thus: the current can be 
expressed as a function of the potential; the radiation, after a certain 
temperature has been reached, bears a simple proportion to the energy 
expended ; the resistance can be formulated as a function of the 
energy, and therefore of the radidtion; and the temperature appears 
to be a simple function of the resistance. The curves expressing the 
relation between the first two quantities, current and potential, can be 
represented by the equation c= ap + bp$; from this equation can 
be deduced another for the value of the energy in water, 


w= p*(a + bp); the resistance in ohms would be = = py’ whilst 


the form of the equation between energy and resistance is expressed 


thus: w= (7 —\) x I “ 
br r 
Appended are the results of typical experiments with four different 
patterns of lamps, in which the dimensions of the carbon filaments 


differ considerably. V. H. V. 


Heats of Combustion and Formation of Carbon Bisulphide 
and Carbonyl Sulphide. By J. Tuomsen (Ber., 16, 2616—2619). 
—The heat of combustion of liquid carbon bisulphide, according to 
Favre and Silbermann, is 258,400 c., or calculated for the gaseous 
condition, 264,800 c.; according to Berthelot’s experiments, it is 
203,300 c. The author’s results both with carbon bisulphide and 
carbony! sulphide, COS, are the following :— 
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Heat of forma- 
tion, 


Heat of com- 


bustion. Reaction. 


Reaction. 


| | 

(CS, + O,).........] 263,180 c. a ere — 26,0106. 
(CUS + O,)........| 131,010 ,, CREED .cvscccsccsl + 
adage + 8,030 ,, 


The heat of combustion of carbon bisulphide in the liquid condition 
is 6400 c. less, and the heat of formation 6400 c. greater than in the 
gaseous state. A. K. M. 


Heat of Formation of the Oxychlorides of Carbon, Phos. 
phorus, and Sulphur. By J. Tuomsen (Ber., 16, 2619—2621)— 
The results are contained in the following table :— 


Reaction. Heat. Reaction. Heat. Reaction. Heat. 


(C,0,Cl,)..| 55,140. | (CO,Cl,).] 26,140 c. | (COCl,Aq) ..| 57,970 ¢. 
(P,O,Cl,)..| 145,960 ,, | (PCl,,0).] 70,660 ,, | (POCI,,Aq)..| 72,190 ,, 
(3,03,Cl,) .| 89,780 ,, | (3O.,Cl,).} 18,700 ,, | (SO.Cl,Aq)..| 62,900 ,, 


A. K. M. 


Heat of Formation of Pyrosulphuric Chloride. By D. 
Konowa.orr (Ber., 16, 2629—2631).—This was determined from its 
heat of decomposition by potash solution (896°2 cal.). Calculated 
from this, its heat of formation is 188°2 cal., or calculated for the 
gaseous condition, 180°6 cal. A. K. M. 


Heats of Solution and Hydration of the Alkaline Earths 
and the Alkalis. By J. Tuomsey (Ber., 16, 2613—2615).—The 
results are shown in the following tables, Berthelot’s figures being 
given for comparison :— 


Heat of Solution of the Oxides and Hydrates. 


Reaction. Thomsen. Berthelot. 


(BaO, Ag) 2. .ccccscccccceccess 34,520 c. 
(BrO, AG) «0000s. cccrcccccecces 29,340 
COMBED 6000000 00 ve cess cecece 18,330 
(Bae BG) oo cc cccccccccccees 12,260 
eee AG) 00 0000 cece ce coccce 11,640 
(Oa gH AG) 00 ccc ccccccccec. 2,790 
CRORE BG) ccccccecccccccccccs 13,290 
(NaOH,Aq) 9,940 
(BaO,H,.8H,0,Aq) ........46. — 15,210 
(8rO,H;.8H,0,Aq) .......+..+.| —14,640 
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Heat of Hydration. 


Reaction. Thomsen. Berthelot. 


(BaO,H.O).... ++ cececesecececs 22,260 c. 17,620 c. 
SN odessa cd therscteds 17,700 17,200 ,, 
(CaO,H,O) 15,540 15,100 ,, 
(BaO.H»,8H.O) 27,470 _ 
(SrOHs,8H.O) .........200e0+-] 26,280 —_ 


A. K. M. 
Densities of Solutions of Salts. By C. Benper (Ber., 16, 2556— 


2559).—From an examination of solutions of salts containing a number 
of gram-molecules to a litre, the author has arrived at a general law, 
according to which the density.can be calculated from the number 
of gram-molecules of the anhydrous salt contained in a litre of the 
solution at a given temperature, namely, 15° and 18°. This depends 
on the supposition that an atom of an element (also certain groups of 
atoms) has a definite solubility value independent of the second atom 
or group of atoms with which it is united in a salt, as was shown by 
Valson (Compt. rend., 77, 806) in the case of moderately concentrated 
solutions. The author gives the following equation, d, = dye) + 
u(m, + m,), for determining the density of a solution, ~ being the 
number of gram-molecules of the salt, d u(e) the density of a solution 
of ammonium chloride containing the same number of gram-molecules 
to the litre, m, the solubility value of the metal, and m, that of the 
acid radicle. Water at 4° is taken as unity. The following is an 
example in which the density of a solution of copper nitrate at 15° is 
to be calculated: « = 3, m, = 0°0437 (obtained from following table), 
m, = 0°0163, and dye) = 1°0451. The calculated density is accordingly 
12251, that found being 1°2250. The following values of m, and 
m, for different metals and acid radicles are in some cases only 
approximate :— 
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Critical Temperatures. II. By B. Pawiewskt (Ber. 16, 2633 
—2636).—For first communication, see Abstr., 1883, 276. 


Substance. (T.) . (T-2). 
Phosphorus trichloride 285°5° , 210°0° 
Tetrachlormethane 285°3 5° 209°9 
Ethylene chloride 283°0 a” 198°0 
Ethylidene chloride 254°5 5 196°7 
Allyl chloride 240°7 Sy 195°2 
TTD. sineséadensceces 236°0 ' 197°0 
Methylal 236°6 3° 180°6 
Ethylal 2544 q 1501 
Triethylamine 267°1 ’ 177°0 
Isopentane 194°8 . 163°8 
Amylene 201°0 . 163°0 
Hexane 250°3 . 182°3 

234°4 ° 1753 

270°8 . 163°3 

298°6 23° 175°0 

320°8 ‘ 209°8 

Buty! alcohol 287°1 ‘ 169°9 
Trimethylearbinol 2349 3° 151°9 
Isopentylalcobol 306°6 32° 1745 
Ethyl] crotonate 326°0 38° 187°2 
Ethylpropy! ether 233°4 33° 169°5 
Allylethy] ether 7° 177°8 
Acetic acid 321° : 203-0 
201°4 


The author disputes some points in connection with Nadejdine's 
law (Beiblatter, z. Ann. Phys. Chem., 1883, 678). A. K. M. 


Influence of Pressure on the Temperature of Volatilisation 
of Solids. By W. Ramsay and 8S. Youne (Proc. Roy. Soc., 35, 308 
—310).—Experiments were undertaken in order to ascertain whether 
solids have definite volatilising points under different pressures, and 
whether these pressures are identical with their vapour-tensions. A 
solid has a limited surface, which cannot on heating be increased by 
formation of bubbles; it would @ priori be expected that increasing 
the supply of heat, the temperature of the solid would rise until a 
temperature is reached at which the rate of evaporation is equivalent 
to the rate at which heat is,communicated to it. By such reasoning, 
the existence of hot ice was maintained by Carnelley and others. 

If, then, the rate of evaporation at the surface of a solid is inde- 
pendent of the extent of that surface, but influenced only by the rate 
at which heat is communicated to it, and as in the case of liquids, by 
the pressure to which it is exposed, it follows that solids have definite 
temperatures of evaporation, corresponding to definite pressures, as 
liquids have definite boiling points. Experiments with ice and cam- 
phor show that these pressures are sensibly the same as the maximum 
tensions of the vapours of these solids at corresponding temperatures. 
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In the case of ice, the maximum temperature attainable under any 
given pressure is indicated by Thomsen’s ice-steam line. 


V. HV. 

Nature of Solution. By W. W. J. Nico (Phil. Mag. [5], 15, 
91—101).—The phenomenon of solution is usually explained by the 
formation of a hydrate, more or less stable, of the substance to be 
dissolved, this hydrate diffusing throughout the mass of the liquid with 
production of a homogeneous solution. But this hypothesis fails to 
explain the alteration in the solubility of salts when simultaneously 
dissolved, the greater or lesser solubility of various salts, and the 
greater or lesser increase of solubility of salts with rise of temperature. 
Farther, the experiments of Wiedemann and of the author on sodium 
sulphate tend to prove that the crystalline salt parts with its water of 
crystallisation at 34°, whether in solution or not. Thus the dilemmas 
arise of an explanation of solution by hydration, and increased solu- 
bility by diminished hydration, whilst an example of a salt is offered, 
which dissolves in the anhydrous state, and is then less soluble than 
when hydrated. 

In this paper the following hypothesis is broaght forward: the 
solution of a salt in water is a consequence of the attraction of the 
molecule of water for a molecule of salt, exceeding that of the mole- 
cules of the salt for oneanother. At thesaturation point, the attraction 
of dissimilar molecules is counterbalanced by that of similar mole- 
cules. 

This hypothesis receives experimental support, not only from 
Kremer’s researches on the influence of the temperature at which 
crystallisation takes place, on the sp. gr. of the salt, but also by 
Berthelot’s determinations on the heats of solution of various salts 
before and after fusion. The latter has established that the solution 
of that form of salt which crystallises at ordinary temperatures, is 
attended by absorption of heat, due to the heat absorbed by the lique- 
faction of the salt exceeding that of its combination with water ; or in 
other words, the work to be done in separating the molecules of salt 
requires a greater expenditure of energy in the form of heat than 
that given out by the union of the water with the salt. 

Again, in most cases the volume of the solution is usually less than 
the sum of the volumes taken together of the salt and water before 
solution. In this connection the experiments of Gerlach show that 
the amount of contraction does not increase regularly as the amount 
of salt dissolved increases. This is in accordance with the theory 
enunciated above, that the greater the amount of salt already in solu- 
tion, the less is the result of the attraction of dissimilar, but the greater 
that of similar molecules. 

Again determinations by Gerlach and Kremer on the coefficient of 
expansion of salt-solutions have proved that for weak solutions of 
salts the coefficient of expansion is in most cases greater than that of 
water; and the same obtains with strong solutions up to a certain 
temperature. In a solution, the effect of heat on the attraction of 
water for water, and of water for salt, will be to produce expansion, 
but on the attraction of salt for salt, to produce contraction. In dilute 
solution this last need not be considered, so that the net result is an 
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expansion due not only to that of water, but also to the attraction of 

the water for the salt. If this theory be correct, it will be possible to 

connect together the molecular volume of solids and their solubility. 
V. H. V. 


Solubility of Salts in Water at High Temperatures. By W, 
A. Tinpen and W. A. Suenstone (Proc. Roy. Soc., 35, 345—346).— 
This paper contains a brief description of experiments made witha 
view of determining the solubility of salts in water at temperatures 
above its boiling point. 

As a general result it may be stated that solubility and fusibility 
are phenomena intimately connected: for increase of solubility con- 
sequent on a rise of temperature above 100° is the greatest in the 
most fusible, and least in the least fusible. If the results are repre. 
sented graphically, taking for abscisse# degrees of temperature, and 
for ordinates the quantities of salt dissolved in 100 parts of water, 
then the higher the melting point, the more nearly the curves approxi- 
mate to a straight line. 

These relations can be illustrated by potassium chlorate and potas- 
sium haloid salts. As regards sodium sulphate, the solubility increases 
from 6—34°, the melting point of the decahydrated salt, Na,SO,,10H,0; 
then the solubility diminishes until a temperature of 120° is reached. 
From 120° to 140° there is no appreciable change, but at 160° there is 
a notable increase of solubility, which is still further increased at 


180° and again at 230°. 


Parts by Weight of Anhydrous Na,SQ,, dissolved by 100 parts of 
Water at 


0°. 34°, 100°. 120°. 140°, 160°. 180°. 230°. 
5 78°8 42°7 4195 42 42°9 4425 46°4 


In view of these facts the act of solution can no longer be explained 
by the formation of hydrates of the dissolving salt. Ve my V- 


General Law of the Freezing of Solvents. (Compt. rend., 97, 
825—831.)—A report by Cahours, Berthelot, and Debray on Raoult’s 
memoir. (See Abstr., 1882, p. 1260; 1883, p. 278.) C. H. B. 


Freezing Point of Alkaline Solutions. By F. M. Raovir 
(Compt. rend., 9'7, 941—943).—The following results were obtained: 
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Reduction in freezing 
point caused by 1 gram Mol. 
Mol. of the base in reduc- 
Base. weight. 100 grams of water. tion. 
Barium hydroxide 171°0 0°290 49°7 
Strontium =, 121°5 0°396 48°2 
Calcium 74:0 0-648 48-0 


” 


Lithiam ” 24°0 1558 37°4 
Sodium 40°0 0°905 36°2 
Potassium ss, 56:0 0 630 35°3 
Thallium 99 221°0 0°150 33°1 
Cesium ” 149°6 0°237 35°5 
Rubidium __,, 102°4 0°360 36°9 
Tetramethylammonium hydroxide 91°0 0°404 36°8 
Trimethyiethylammoniam _,, 1050 0 353 37°1 


Ammonia 170 1117 169 
Methylamine ................ . g10 0°638 19°8 
Trimethylamine 59°0 0°342 20°2 
Ethylamine 45°0 0-411 185 
Propylamine 59°0 0°312 18°4 
Aniline 93:0 0°164 153 
Nicotine 0°124 20°2 


It is evident that in accordance with the general law, soluble bases 
may be divided into two classes, one of which gives a molecular 


reduction between 33 and 48 (mean = 39), whilst the other gives a 
molecular reduction between 16 and 20 (mean = 19), or practically 
one-half, The differences between the molecular reductions of indi- 
vidual members of each group are considerably greater than in the 
ease of acids. The first group may in fact be divided into two 
sub-groups: one containing the hydroxides of dyad metals with a 
molecular reduction of about 48, and the other the hydroxides of 
monad metals with a molecular reduction of about 35. 

Berthelot, Menschutkin, and the author have previously shown that 
potash and soda displace ammonia, methylamine, ethylamine, triethyl- 
amine, trimethylamine, and aniline almost completely from their salts 
in dilute alcoholic solution. The author also finds that barium 
hydroxide and rubidium hydroxide displace ammonia completely from 
ammonium chloride, and that trimethylethylammonium hydroxide dis- 
places ammonia almost completely from ammonium iodide. Hence it 
may be said that any member of the first group can almost completely 
displace any member of the second group from its salts in dilute 
solution, A similar relation has been found to hold in the case of the 
two groups of acids, and it may be stated as a general law that strong 
acids and strong bases in solution in water produce the normal mole- 
cular reduction of the freezing point (about 40), whilst feeble acids 
and feeble bases produce the abnormal molecular reduction (about 
20). It is worthy of note that all the organic acids and bases, with 
the exception of the hydroxides of organic ammonias, are found in 
the second group. The relation which exists between the chemical 
energies of acids and bases and the molecular reduction in the freez- 
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ing point of water, does not however hold good in the case of al] 
solvents. In the case of certain solvents, acetic acid for example, 
strong acids, such as sulphuric and hydrochloric acids, produce only 
half the reduction in freezing point which is produced by weak acids, 
such as benzoic acid and phenol. The relation observed in the case of 
water is probably due to the fact that the strong acids and bases have 
a greater attraction for water, and therefore their molecules are more 
completely separated by solution, whilst the weak acids and bases 
have very little attraction for water, and their molecules consequently 
remain united together after solution. most probably in pairs. This 
latter supposition would explain the fact that they produce only half 
the normal molecular reduction. C. H. B. 


Perfect Elasticity of Solid Bodies: a New Relation between 
Solids and Liquids and Gases. By W. Sprine (Ber., 16, 2723— 
2728).—The author has subjected a large number of metals and 
metallic salts toa pressure of 20,000 atmospheres, and determined 
theit density before and after the operation. As a rule no alteration 
in density and, consequently, no permanent change in volume, is pro- 
duced by the pressure, excepting that due to cavities in the solids. If 
the solid is capable of existing in a denser allotropic modification, 
then a permanent compression ensues. 

When a bar of metal is bent, the concave portion experiences pres- 
sure and the convex undergoes expansion. If the bar remains curved 
after the force which altered its shape is removed, the result is due to 


a passage of matter from the concave to the convex side. The limit 
of elasticity of a solid is the critical moment at which the particles 
begin to “ flow” under the influence of the forces exerted on them. 
A body is brittle when its particles no longer have the power of 
“* flowing ” under pressure. Ww. C. W. 


Determination of Atomic Weights by Means of Metallic 
Sulphates. Atomic Weights of Copper, Zinc, and Nickel. By 
H. Bausicny (Compt. rend., 9'7, 854—856, 906—908, 951—954).— 
The principal source of error in previous determinations of the atomic 
weights of metals by means of their sulphates has been the difficulty 
of expelling the last traces of free acid and moisture without at the 
same time partially decomposing the sulphate. The author finds that 
all sulphates, with the exception of those of gold and the platinum 
metals, may be heated for several days at 440°, the temperature of 
boiling sulphur, without undergoing any decomposition, and that, 
even at this high temperature some sulphates lose the last traces 
of free acid very slowly. By this method the preparation of sul- 
phates in a definite form is easier than the preparation of chlorides. 
Ferric sulphate, for example, can readily be obtained quite pure 
as a white salt with a pinkish tinge. The normal anhydrous sul- 
phates thus obtained can be completely converted into oxides by 
heating them at a high temperature in a platinum boat placed inside 
a platinum tube heated by a muffle, one end of the tube being open to 
the air. The use of the platinum tube renders it easy to ascertain 
whether any spirting has taken place, and also protects the oxide 
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from the reducing gases of the furnace. In an actual determination, 
the purified sulphate is placed in a weighed platinum boat, and the 
latter is placed inside a glass tube which is heated in sulphur vapour 
until the sulphate ceases to lose weight. The boat with its contents 
is then put inside the platinum tube in the muffle and heated until 
all the acid is expelled. After the residual oxide has been weighed, 
it is dissolved in hydrochloric acid and the solution tested with 
barium chloride. This method is of course inapplicable to sulphates 
which volatilise without decomposition, or to sulphates which yield 
oxides which are volatile at high temperatures, like those of barium 
and strontium. In such cases the synthetical method must be 
adopted, the last traces of water and free acid being expelled by 
heating at 440°. 

The atomic weights given below have been calculated on the 
assumption that the atomic weight of oxygen is 16. 

Copper.—Pure metallic copper or pure artificial atacamite was dis- 
solved in dilute sulphuric acid, and the solution carefully evaporated. 
Determinations were made with the first crop of crystals, and also 
with the residue obtained by evaporating the mother-liquor left after 
the separation of a second crop of crystals. The mean of the deter- 
minations is Cu = 63°468 if S = 32°074, or Cu = 63°396, if 
8 = $2. 

Zine.—Distilled zine was treated with a quantity of sulphuric acid 
insufficient to dissolve it, and the filtered solution was evaporated to 
dryness. The residue was heated at 440°, dissolved in water, a 
portion of the zinc precipitated by hydrogen sulphide, and the liquid 
digested with the precipitate for some time in order to remove cad- 
mium, lead, &c. The liquid was then filtered, the zinc precipitated 
as sulphide, the precipitate washed with very dilute sulphuric acid, 
and then dissolved in sulphuric acid, and the solution evaporated. 
The mean of the determinations is Zn = 65°408 if S = 32°074, or 
Zn = 65°334* if S 32. 

Nickel.—The commercial nitrate was very carefully purified, and 
was eventually converted into the anhydrous sulphide by saturating 
a solution of the sulphate with hydrogen sulphide, and heating it 
in closed vessels at 100°. The nickel sulphide thus obtained was 
dissolved in aqua regia and the solution evaporated with excess of 
sulphuric acid. Nickel sulphate obstinately retains traces of free 
acid even at 440°, and prolonged heating is necessary in order to 
obtain it perfectly pure. The monoxide left on ignition of the sul- 
phate has no tension of dissociation at the melting point of gold, 
even in a vacuum. The mean of the determinations is Ni = 58°748 


if S = 32:074, or Ni = 58°678 if S = 32. C. H. B. 


Molecular Weight of the Amines: Trimethylamine. By 
J. Dewar and A. Scorr (Proc. Roy. Soc., 35, 347—349).—The sub- 
stituted ammonias are peculiarly fitted to reveal the small differences 
from whole numbers in the conjoint values of atomic weights of 
carbon and hydrogen. By selecting amines of sufficiently high 


* Note by Abstractor.—This number is identical with that recently obtained by 
Marignac (Zeitsch. Anal. Chem., 1884, 133). 
VoL, XLVI. t 
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molecular weights, butylamine for example, it is possible to integrate 
these small positive and negative increments: and, theoretically, it 
should be possible to ascertain whether the atomic weight of 
hydrogen differs from unity, when O = 16 is taken as the standard, 
provided the atomic weight of carbon be accepted as sufficiently well 
defined by independent investigations. The crude base was trans. 
formed into tetrethylammonium bromide, decomposed by dry dis. 
tillation, separated from the chloride with potassium hydroxide, and 
fractionally distilled. The portion boiling ketween 90—91° was treated 
with nitrous acid to eliminate traces of the primary and secondary 
amines, and finally converted into the bromide. The relation between 
this salt, Et,;NHBr, and silver was then determined, and the average 
result of fairly concordant experiments gave as the molecular weight 
of the bromide 182°012. The value for triethylammonium is 102°061; 
and if from this be subtracted Stas’ value for ammonium, 18°074, the 
resultant, 83°987, is the molecular weight of the hydrocarbon C,H». 

These results are sufficient to prove that if the atomic weight of 
hydrogen be taken as unity, the atomic weight of carbon is 12, and 
thus the addition of 6 atoms of carbon to 12 of hydrogen results ina 
compuund, whose molecular weight is the integer 84. But this valne 
may be due to the summation of positive and negative variations 
from the respective values 12 or 1 respectively. 

This investigation will be continued, and Schiitzenberger’s hypo- 
thesis on the variability of the atomic weight of carbon will be made 
the subject of a future discussion. V. 8. V. 


Demonstration of the Increase of Weight of Bodies on 
Combustion. By M. Rosenrerp (Ber., 16, 2753—2758).—In order 
to show the increase in weight which potassium, sodium, magnesium, 
tinfoil, sulphur, carbon, and a taper undergo on combustion, the 
author employs a Nicholson’s areometer instead of a balance. 

In the experiment with tinfoil, it is necessary to affix a thin iron or 
brass wire (25 cm. long) across the pan of the areometer. The tinfoil 
hangs on each end of this wire. 

For sulphur and charcoal, a small tube containing soda-solution is 
used. The tube is closed by a cork through which two narrow tubes 
pass; the longer tube dips into the soda. The sulphur or charcoal 
and the absorption tube are placed on the scale of the areometer. 
The sulphur is then brought into a hard glass tube, through which 
oxygen is passed. The tube is heated, and the products of combus- 
tion are passed into the absorption tube, which is again placed on the 
areometer after the experiment. A somewhat similar arrangement 
is used in the case of the taper. Ww. C. W. 


Lecture Experiments. By M. Rosenretp (Ber., 16, 2750— 
2752).—I. The preparation of mercuric oxide may be shown by heat- 
ing potassium amalgam at 225° in a long-necked flask. The flask is 
closed by a cork through which two tubes are inserted. One tube 
dipping down to the surface of the mercury is connected with a gaso- 
meter filled with oxygen. Through the second tube, the excess of 
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oxygen escapes into a cylinder filled with water, standing in a 
pneumatic trough. 

II. Zine oxide is prepared by melting about 40 grams of zinc in a 
flat evaporating basin. A small piece of sodium is added, and a 
current of air is forced on the surface of the metal. 

If. To obtain nitrogen from the air, the author recommends that 


the oxygen should be removed by means of a sheet of burning tin- 
foil. W. C. W. 


Inorganic Chemistry. 


Purification of Hydrochloric Acid. By E. Bensemann (Arch. 
Pharm. [3], 21, 291).—Hydrochloric acid can be entirely freed from 
arsenic by dilating it with water, adding potassium chlorate in small 
quantity, and warming the liquid. On distilling this mixture, hydro- 
chloric acid free from arsenic is obtained, but of course it contains 
free chlorine. W. R. Dz. 


Some Reactions of Ozone. By A. Wacner (Zeits. Anal. Chem., 
22, 316—318).—On placing a piece of filter-paper, soaked in a 
boiling ethereal solution of anthracene, in a bottle containing phos- 
phorus partially covered with water, anthraquinone is formed. 
Similar treatment causes aniline hydrochloride to turn brown, whilst 
exposure to air through which strong electric sparks are passing, 
produces a reddish-brown colour. In like manner diphenylamine 
gives a deep brown when the ozone is produced by phosphorus, and a 
lemon-yellow when the electrical discharge is used. Diphenylamine- 
sulphonic acid similarly treated becomes blue, passing into green in 
the former case, and deep blue in the latter. P. F. F. 


Colour of Water. By W. Sprine (Bied. Centr., 1883, 289—291). 
—Fresh distilled water in tubes 5 metres X 4cm. appears of a sky-blue 
colour, which however changes after a few hours to a pale green; but 
if 0.0001 of mercuric chloride is added to the original water, no 
change occurs; if it be added to the green water, a blue-green tint is 
obtained, but never the original colour; it is therefore concluded 
that the change from blue to gzeen is effected by minute organisms. 
A beam of light sent through the column of water is invisible (later- 
ally ?), consequently the colour is natural to the water and not to 
reflection from minute particles. Amyl and ethyl alcohol, and acetic 
acid are colourless. Pure blue water treated with lime and then with 
carbonic anhydride appeared at first black, changing to brown, yellow, 
and green; similar results were obtained with baryta-water contain- 
ing free silicic acid and sodium silicate. The final conclusions drawn 
are:—light does not pass through a thick layer of water containing 
solids in suspension; the yellow colour is due to suspended matter, 
or to that matter forming a saturated solution; as carbonates are 
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deposited, the colour approaches more nearly to blue. In natural blue 
waters, calcium and magnesium carbonates, silica and alumina are in 
solution; whilst in the green they are partly undissolved through a 
deficiency in the carbonic anhydride. In the blue Rhine we have 
786 CaCO; and 79°5 CO,, whilst in the green Rhine 1056 CaCO, and 
76 CO,. E. W. P. 


Hydrated Carbon Bisulphide. By F. P. Venante (Amer. Chem. 
J., 5, 15—19).—The author confirms Ballo’s statement that the white 
substance obtained by the rapid evaporation of carbon bisulphide 
is a hydrate, as it cannot be formed in dry air under conditions 
similar to those in which it is readily formed in moist air. The tem- 
perature of —12°, given by Wartha as that of its formation or 
decomposition, does not appear to be correct. (For previous experi- 
ments on this subject see Watts’s Dictionary, Suppl. 2, 264.) 

A. J. G. 


Modification of Noack’s Method of Preparing Carbonic 
Oxide. By L. P. Kinnicurr (Amer. Chem. J., 5, 43—44).—Noack 
has recently shown that carbonic oxide can be prepared by passing 
carbonic anhydride over heated zinc-dust (Ber., 16, 75). It may 
however be prepared more conveniently by beating a mixture of mag- 
nesite with twice its weight of zinc-dust. After the first five minutes, 
the gas is nearly pure carbonic oxide. A. J. G. 


Manufacture of Phosphoric Acid. By E. W. Runyon (Pharm. 
Journ. [3], 14, 48).—The preparation of phosphoric acid free from 
arsenic has hitherto been a matter of difficulty, as commercial phos- 
phorus is always contaminated with arsenic, which is not removed in 
the ordinary process of oxidation by nitric acid. It has been pro- 
posed to remove the arsenic from the acid thus prepared by hydrogen 
sulphide, but the author finds that owing to the long time occupied 
in removing every trace of arsenic, this method is not a practicable 
one. He recommends the process proposed by Wenzell, which depends 
on the aerial oxidation of the phosphorus by exposure in trays in 
presence of water: full details of the apparatus used are given in the 
paper. The solution of phosphorous acid obtained is heated, where- 
upon the arsenic separates in the metallic condition, and after being 
kept at a temperature of about 190° for 30 minutes, the separation is 
complete. This liquid (sp. gr. 1°75) is diluted with an equal bulk 
of water, filtered through paper, and oxidised by nitric acid in the 
ordinary way. W. R. D.z 


Borax in California. By Ayres (Arch. Pharm. [3], 21, 297).— 
The borax imported from California is principally obtained from two 
lakes, Borax Lake and Clear Lake. which are about 80 miles north 
of San Francisco. Borax Lake is about three-quarters of a mile long, 
and has an average depth of four feet. Crystals which were taken 
from the mud at the bottom were found to be pure sodium pyro- 
borate ; 1:077 gram of total solid residue were yielded by 30 grams of 
the water. This residue contained 0°618 gram of sodium carbonate, 
0°204 gram of sodium chloride, and 0°178 gram of borax. one 
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Silver Nitrate and Ammonia. By A. Rercnier (Ber., 16, 
2421—2424).—Monammonia silver nitrate, AgNO;,NH;, was described 
by the author (Abstr., 1883, 902) as a nitrate of argentammonium, a 
view which is found to be incompatible with the behaviour of this 
compound when treated with ethyl iodide. Ethyl iodide reacts with 
it at the ordinary temperature, heat being evolved, and silver iodide, 
ethyl nitrate, and diammonia silver nitrate formed, thus :— 


2AgNO;,NH; + nEtl = Agl + Et.NO,; + AgNO,,(NH;). + 
(n—1)Etl. 


The diammonia silver nitrate is also acted on by ethyl iodide, with 
formation of silver iodide, ethyl nitrate, and ammonia, thus :— 


AgNO,,(NHs). + nEtI = Agl + EtNO, + 2NH, + (n—1)EtI. 


Some ethylamine is also produced by the action of the ammonia on 
the ethyl nitrate and ethyl iodide. If monammonia silver nitrate were 
a derivative of argentammonium, then ethyl iodide would react with it, 
so as to form ethylamine nitrate, as follows :— 


AgNH;.NO, + Etl = Agl + NEtH;.NO,,. 


But in light of the above reactions, the author is inclined to regard 
monammonia silver nitrate either as a molecular compound of ammo- 
nia with silver nitrate, or as a compound having the following con- 


stitution: OH.NO(NH,).OAg. ee 


Atomic Weight of Beryllium. By J. E. Reyyoups (Proc. Roy. 
Soc., 35, 248—2.0).—Although specimens of beryllium used for deter- 
minations of the specific heat of the metal were impure, yet the results 
are all in one direction, that is, indicating apparent gain in specific 
heat with iucreased purity of material. The spectroscopic evidence 
of Hartley (Trans., 1883, 316) shows that beryllium is the first 
member of a dyad series of elements, of which calcium, barium, and 
strontium are probably homologues. Thus two independent methods 
of research tend to prove that the atomic weight of 9-2 is the more 
correct, and that beryllium is the first member of Mendelejeff’s second 
series of elements. V. H. V. 


Reply to the Above Paper. By T. S. Humpipce (Proc. Roy. 
Soc., 35, 358—359).—In this paper, exception is taken to the state- 
ment of Reynolds that the results of determinations of the specific 
heats of beryllium are higher, the less the proportion of impurities. 
But even admitting this, it is hardly probable that the specific heat of 
the fused metal could be 50 per cent. greater than that of the crys- 
talline metal. The author has prepared purer samples, analyses of 
which are promised. As regards the observations of Hartley, the 
slight spectroscopic resemblance between beryllium and the alkaline 
earth-metals can hardly outbalance all the weighty chemical and 
physical differences between them; and even if beryllium is a dyad, 
its nearest homologues are decidedly magnesium and zinc, not calcium, 
strontium, and barium. V. H. V. 
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Diffusion of Didymium. By A. Cossa (Gazzetta, 13, 280), 
This metal, besides being found in apatites, scheelite, and various 
kinds of limestone, occurs in large quantity in the sphene of the 
syenite.of the Biellese and of the Collegno limestone. The frequent 
association of didymium-compounds with those of calcium in homo. 
geneous and perfectly crystallised minerals is regarded by Cossa 
as a confirmation of his opinion, that didymium, at least in compounds 
in which it is associated with calcium, may be regarded as a bivalent 
metallic radicle. H. W. 


Magnesium Bromide and Iodide. By O. Lercu (J. pr. Chem. 
[2], 28, 338—356).—Although magnesium bromide has been pre- 
pared by the action of bromine vapour on a strongly heated mixture 
of carbon and magnesium oxide, it could never, owing to its non- 
volatility, be puritied and analysed. The author has observed that 
bromine vapour combines directly with magnesium with the greatest 
readiness at a very high temperature, namely, at the melting point of 
the métal. By heating small pieces of magnesium in a vertical hard 
glass tube before the blowpipe, so that only the lower end of the tube 
is heated, and admitting bromine vapour by a smaller tube passing 
through the magnesium almost to the bottom of the larger tube, mag- 
nesium bromide may be obtained in quantity. The greatest cautions 
required in this dangerous operation. Magnesium bromide is a white 
crystalline mass, having the appearance of magnesium chloride. It 
is easily oxidised on exposure to air, is not volatile, and is more hygro- 
scopic than the chloride. Analysis agrees with the formula MgBr,; 
but owing to the action of this metal on glass at a high temperature, 
the estimated quantity of bromine is slightly lower than that calcu- 
lated. The salt was also obtained by evaporating a solution of 
hydrated magnesium bromide and ammonium bromide to dryness, 
and driving off the latter by heat; also by melting anhydrous mag- 
nesium chloride with ammonium bromide. 

Magnesium Iodide.—This salt was also obtained by heating pieces 
of magnesium in a vertical tube to the melting point, and adding 
slowly small quantities of iodine; the reaction takes place with great 
violence. The iodide sinks below the molten metal, and also some- 
what attacks the glass. It has the same appearance as the bromide, 
but melts at a higher temperature, and is more readily oxidised on 
exposure to the air. Analysis agrees with the formula Mgl,. The 
salt was also obtained from hydrated magnesium iodide and ammo- 
nium iodide, and by melting magnesium chloride with ammonium 
iodide. ‘ 

Hydrated magnesium bromide is obtained by the action of bromine 
on magnesium dust and water. Crystallised over sulphuric acid, it 
is obtained in hygroscopic crystals, and analysis agrees with the 
formula MgBr, + 6H,O. 

Hydrated magnesium iodide, obtained in a similar way to the 
above, has the formula MgI, + 8H,0. 

Magnesium potassium bromide was formed by adding to a known 
quantity of hydrated magnesium bromide sufficient potassium bromide 
to form the double salt 2(KBr),MgBr, + 6H,0, as mentioned by 
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Léwig (Repert., 29,261). On evaporating the solution over sulphuric 
acid, potassium bromide containing only 2 per cent. magnesium 
bromide crystallised out at first, and for some time after crystals con- 
taining no definite quantity of magnesium bromide were obtained ; 
tinally, however, a salt was obtained of a composition similar to that 
of carnallite, KC],.MgCl, + 6H,0. Analysis agreed with the formula 
KBr,MgBr, + 6H,O. A deficiency of over 2 per cent. of bromine 
was observed ; but on analysis of carnallite prepared by crystallisation 
from its mother-liquor, there was a similar deficiency of chlorine, 
probably owing in both cases to the difficulty of purifying the very 
deliquescent crystals. 


Magnesium ammonium bromide .. MgBr.,NH,Br + 6H,0 
Magnesium potassium iodide MglI,,KI + 6H,O0 


Magnesium ammonium iodide .... Mgl,,NH,I + 6H,0. 


The halogen compounds of magnesium are similar in their behaviour 
towards water, in melting only at a high temperature, and in soli- 
difying to crystalline masses; they differ in their behaviour to the 
air, for whilst the chloride is bat slowly decomposed at the melting 
point, the bromide is more easily decomposed and the iodide with 
great rapidity at ordinary temperatures. The hydrated and double 
salts show the same characteristics respectively as do the halogen 
compounds. The author purposes continuing his investigation. 


A. B. 


Cadmium Oxide. By J. Tuomsen (Ber., 16, 2616).—The author 
has shown that hydrochloric, hydrobromic, and hydriodic acids ex- 
hibit the same heat of neutralisation with sodium hydroxide in 
aqueous solution, and that practically the same result is obtained 
when the above acids are neutralised with baryta, magnesia, zinc 
oxide, and copper oxide. Cadmium oxide is distinguished from the 
magnesium group by many of its chemical properties, and by its 
heat of neutralisation, which is greater for hydrobromic than for 
hydrochloric acid, and greater for hydriodic than for hydrobromic 
acid: in this respect it bears more resemblance to the heavy 
metals :— 

CdO,H,,2HCIAq = 20,2990 e. 
CdO,H,,2HBrAgq = 21,560 ,, 
CdO,H,,2HIAq = 24,210 ,, A. K. M. 


Spontaneous Oxidation of Mercury. By D. Maca.uso (Gazzetia, 
13, 485—489).—The author has shown, by a series of careful expe- 
riments, that mercury is not oxidised by exposure to pure dry air or 
to pure aqueous vapour, but that in a mixture of the two, oxidation 
takes place, with production of the well-known grey pellicle of sub- 
oxide. This action is analogous to the formation of mercurous 
chloride when mercury is left in contact with gaseous hydrogen 
chloride or its aqueous solution in presence of air, whereas in pure 
hydrogen chloride, or its pure aqueous solution perfectly deprived of 
air, no such formation takes place. H. W. 
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Double Fluorides and Oxyfluorides of Titanium. By A. 
Piccrnt (Compt. rend., 9'7, 1064—1067).—When an aqueous solution 
of titanium trichloride is added gradually to a concentrated solution 
of ammonium fluoride, or, better, when a solution of the normal 
fluotitanate in a solution of ammonium fluoride is reduced by electro. 
lysis, the compound TiF;,3NH,F is obtained as a crystalline violet 
precipitate, slightly soluble in water, but insoluble in a solution of 
ammonium fluoride. If this precipitate is washed successively with 
water, a concentrated solution of ammonium fluoride, and strong 
alcohol, and exposed to the air, its violet colour changes to dirty 
yellow, and when perfectly dry, it has a deep yellow colour. This 
yellow substance dissolves completely in water, but the solution de. 
composes even at the ordinary temperature with evolution of bubbles 
of gas. When the aqueous solution is evaporated in a vacuum or by 
exposure to air, small brilliant transparent yellow regular octohedrons 
are obtained, often mixed with very slender yellow needles. If, 
however, the aqueous solution is mixed with ammonium fluoride, a 
precipitate is obtained which consists of the regular octohedrons alone. 
These crystals are insoluble in a solution of ammonium fluoride, but 
dissolve readily in water, forming a golden-yellow solution, which, 
when acidified with dilute sulphuric acid, bleaches, and is bleached 
by a solution of potassium permanganate, with evolution of oxygen. 
Ammonia produces a yellow flocculent precipitate, soluble in cold 
dilute sulphuric acid with formation of a reddish-yellow solution, 
which behaves in a similar manner with a solution of potassium per- 
manganate. If the reddish-yellow solution is mixed with potassium 
hydrofluoride, a portion of the titanium is precipitated as TiF,,2KF 
+ H,O, and the liquid is decolorised and gives Barreswil’s reaction. 
The octohedral crystals have the composition TiO,F,,3NH,F, and it 
would appear that the oxygen is in a condition similar to that in which 
it exists in hydrogen peroxide. This compound is the first example 
of a substance passing from a lower form to the highest form, in pre- 
sence of the most stable or normal compound. As prepared by expo- 
sure to air, the yellow substance contains a considerable proportion 
of normal fluotitanate, and it is probably formed in accordance with 
the equation 2(TiF;.3NH,F) + O, = Tif,3NH,F + TiO,F,,3NH,F, 
the violet compound absorbing oxygen and splitting up into the 
normai salt and the oxysalt. 

When hydrogen peroxide is added to a sulphuric acid solution of 
titanic acid in the proportion TiO, : H,O,, a reddish-yellow liquid is 
obtained, which gives Barreswil’s reaction on adding a further small 
quantity of hydrogen peroxide. If the liquid is now neutralised 
with ammonia, a yellow solution is obtained, from which neutral 
ammonium fluoride precipitates yellow octohedra identical with those 
obtained by the other method. If sufficient ammonium fluoride is 
not present, the liquid remains slightly coloured, and when evapo- 
rated in presence of air, it deposits very slender yellow needles 
similar to those obtained by the first method. These needles consist 
of a hydrated oxyfluoride containing less fluorine than the octohedral 
compound, 

This series of oxyfluorides throws light on the nature of the reac- 
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tion between titanic acid and hydrogen peroxide. They are evidently 
derived from the radicle of the acid formed by TiO, in which an atom 
of oxygen has been replaced by two atoms of fluorine, as in the case 
of the oxyflnomolybdates and the oxyfluotungstates. They differ in 
constitution from the latter, however, in that they correspond with a 
higher state of oxidation. The octohedral salt is decolorised by 
hydrofluoric acid, the oxygen being replaced by fluorine atom for 
atom, that is to say, the couple O, is equivalent to two atoms of 
fuorine: TiO.F, + 2HF = Tif, + H,O,. In crystalline form, the 
compound TiO,F,,3NH,F is analogous to NbOF;,3NH,F, which con- 
tains the same number of atoms. C. H. B. 


Mineralogical Chemistry. 


Dopplerite. By A. Mayer (Landw. Versuchs.-Stat., 29, 313— 
315).—The sample of dopplerite was obtained from peat beds in 
Holland: it contained 84°6 per cent. water, and in the dried substance 
was found 4°2 per cent. ash. The relation of carbon, hydrogen, and 
oxygen in the remainder led to the empirical formula C,;,H,.O3. The 


ash constituents were chiefly calcium carbonate and ferric oxide. 
Dopplerite is perfectly soluble in caustic potash or soda, but only 
partially in ammonia. Acids precipitate it from solution, and salts of 
alkaline earths throw it down in combination with base. A calcium 
salt was thus obtained having 8°1 per cent. of lime. J. K. C. 


Natural Fluorine Compounds. By P. Groru (Jahrb. f. Min., 
1883, 2, Ref., 324—327).—This paper gives a detailed description of 
the fluorine minerals, analyses of which have already been published 
by Brandl (Abstr., 1882, 1176). 

1. Cryolite is monoclinic: a:b:¢ = 0°9662: 1: 1°3882, 8 = 89° 40’. 
The planes occurring most frequently are coP, OP, + Poo, Roo. The 
chemical formula calculated from Brandl’s analyses is 3NaF,AIFs. 

Pachnolite is monoclinic: a: b:¢ = 1:1626: 1: 15320, 8 = 89~ 40’. 
ooP, —P, UP are the planes occurring most frequently. The rhombic 
section is very characteristic of pachnolite, that of thomsenolite being 
rectangular. The chemical formula is NaF,CaF,,AlFs. 

Thomsenolite is monoclinic: a: b : ¢ = 0°9959: 1: 10887, 8 = 87° 37%’. 
The most important forms are coP, + P, OP. The chemical formula 
is NaF’,CaF,, AIF;,H,O. 

Lialstonite erystallises in octohedrons. The formula is 

3(Na,.MgCa)F,,8Al1F;,6H,0. 

Chiolite has the formula 5NaF,3AlF. 

Arksutite is probably a partially altered cryolite, that is a mixture 
of cryolite and pachnolite. Hagemannite is probably thomsenolite 
mixed with siliceous brown ironstone. Gearksutite appears to be the 
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final product of the alteration of cryolite, whereby Na is replaced by 
Ca and water taken up. 

2. Fluellite is rhombic: a:b:¢ = 0°77: 1:1°874. Forms observed 
are Pand OP. Sp. gr.= 2°17. The formula is AIF; + H,0. 

3. Prosopite is monoclinic: a:b: ¢ = 1°318:1: 05912, B = 86° 9. 
Forms observed are coP, coPco, +P, 2P2, Roo, —3R3, coP2. The 
formula is CaAl,(FHO),. B. H. B. 


Zinc Blende and Prehnite from Cornwall, Lebanon Co., Pa, 
By F. A. Gentu (Jahrb. f. Min., 1883, 2, Ref., 322—323).—In cavities 
of the magnetite from Cornwall Ore Bank, fine crystals of zinc blende 
occur associated with prehnite, magnetite, iron pyrites, and chlorite, 
They have a sp. gr. of 4°033, and gave on analysis :— 


8s. Zn. Co. Fe. Total. 
32°69 66°47 0°34 0°38 99°88 


Prehnite forms crystalline incrustations upon magnetite. It has a 
sp. gr. of 3°042, and gave on analysis :— 


SiO). Al,0. Fe,03. CaO. H,0. Total. 
42°40 20°88 554 27°02 4°01 99°85 
B. H. B. 
Artificial Alisonite. By F. A. Genru (Jahrb. f. Min., 1883, 2, 
Ref., 324).—At the smelting works at Argo, Colorado, octohedral 
crystals have been observed in the furnace bottoms. ‘They have an 
iron-black colour, metallic lustre, sp. gr. = 5°545, and gave on 
analysis the following results :— 


s. Ag. Cu. Pb. Fe Total. 
15°23 2°16 51°33 31°15 trace 99°87 
B. H. B. 

Rezbanyite, a New Mineral Species. By A. Frenzet (Jahrb. 
f. Min., 18%3, 2, Ref., 314).—This mineral occurs at Rezbanya, asso- 
ciated with cosalite. It has a metallic lustre, a lead-grey colour and 
black streak. H. = 2°5 to3. Sp. gr. = 6°09 to6°38. It forms com- 
pact masses with copper pyrites and calcite, or is disseminated through 
quartz. From the analyses, the formula of rezbanyite is calculated to 


be 4PbS,5Bi,S). B. H. B. 
Alloclasite. By A. Frenzet (Jahrb. f. Min., 1883, 2, Ref., 314— 


315).—In order to determine the composition of this mineral, which 
still remains doubtful, fhe author made six analyses of compact 
material, and although the results obtained were rather variable, he 
is of opinion that Groth’s formula (CoFe)(AsBi)S, is the correct one 
for this mineral. B. H. B. 


Kupfernickel from Colorado. By F. A. Genta (Jahrb. f. Min. 
1883, 2, Ref., 324).—In Silver Cliff, Colorado, rounded masses of 
kupfernickel occur in granular limestone. Sp. gr. = 7314, The 
analysis gave :— 
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As. Sb. 8. Cu. Ni. Co. Fe. Total. 


4681 2:24 252 159 4476 4170 O60 100-22 
B. H. B. 


Corundum. By F. A. Gentu (Jahrb. f. Min., 1883, 2, Ref., 316 
—319).—This paper is a description of a few remarkable occurrences, 
ys a continuation of the paper formerly published by the author 


(this Jour., 1874, 549). 
1. Corundum altered into spinel is found at the Carter Mine, Madi- 


son Co., N.C. It has a sp. gr. of 3°751. The spinel finally passes 


into chlorite. 
The analysis, after deducting silica and corundum, gave the follow- 


ing results :— 


AO; FeO; CuO. NiO. ZnO, FeO. MgO. Total. 
6674 134 009 O83 O22 41194 1934 100°00 


Corundum altered to a slight extent into spinel has also been found 
at Shimersville in Lehigh Co. Sp. gr. = 4056. After deducting 
147 per cent. SiO,, the analysis gave :— 


Al,03. Fe,03. FeO. MgO. TiO. Total. 
56°42 13:17 22°05 4°94 2°62 100-10 


2. Corundum altered into zoisite is of rare occurrence. 
3. Corundum altered into felspar and damourite occurs at Unions- 


ville. The analysis gave :— 


Si0,, Al,O;. Fe,0;. MgO. CaO. Na,0. K,O. Ignition. Total. 
6262 2259 O22 O18 194 741 252 245 99°93 


Another interesting occurrence is that at the Black Horse Tavern, 
near Media in Delaware Co. Sp. gr. = 2°611. The analysis gave :— 


Si0,. Al,O5. Fe,0,. MgO. CaQ. BaO. Na,O. K,0. Ignition. Total. 
58°42 25714 O18 O85 S13 256 368 7°06 154 100-06 


The Presley Mine in Haywood Co., N.C., has furnished some 
remarkable specimens of corundum altered into albite and muscovite. 
Analyses of the albite (1) and of the muscovite (II) are given :— 


SiO,. Al,O;. Fe,03. MgO. CaO. Na,O. K,O. Ignition. Total. 
I. 65°52 22°25 trace — 196 954 053 O22 100-02 
Il. 45°26 3633 196 014 035 048 1109 450 10011 


Corundum altered chiefly into damourite has been found at Belt’s 
Bridge, lredell Co., N.C. After deducting 3°51 per cent. of corundum, 
the analysis of the mica gave :— 


Si0,.  AlsOs. Fe;03. CaO, Li,O. Na,O. K,O. Ignition. Total. 
4596 3822 061 037 trace 074 921 489 100-00 


From the same locality a fragment of a hexagonal prism was found. 
It consisted of a core of grey corundum surrounded by mica enclosing 
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tourmaline, and disseminated through the unaltered tourmaline are 
rounded masses of garnet. The analysis of the mica gave :— 


SiO,. Al,0O3. Fe,03. CaO. Li,O. Na,O. K.O. Ignition. Total, 
44:03 4016 trace 314 trace 142 666 504 100-45 


4. Corundum altered into Margarite——This change is far less com- 
mon than that into potassium mica. Remarkable specimens occur at 
Hendrick’s Farm, Iredell Co. The analysis of the purest margarite 
obtainable gave :— 


Si0,. Al,Os. FeO, MgO. CaO. LiO,. Na,O. K,0. Ignition. Total. 
32°55 48°37 0°60 023 10°48 trace 238 043 434 99°88 


5. Corundum altered into fibrolite is found at Norwich, Conn., and 
at Shoup’s Ford, Burke Co., N.C. 

6. Corundum altered into cyanite is found at Statesville, Iredell Co., 
and in Wilkes Co., N.C. 

The author comes finally to the conclusion that since the great 
gravel deposits in the S. States of N. America were formed, no 
alteration of the corundum in these deposits has taken place. 

B. H. B. 

Gahnite. By F. A. Genta (Jahrb. f. Min., 1883, 2, Ref., 321— 
322).—In the Deake Mica Mine, Mitchell Co., N.C., a mineral occurs 
which the author recognised as gahnite. It is apparently without 
form, has a splintery to conchoidal fracture and a dark green colour. 
H. = 75. Sp. gr. = 4576. lt gave on analysis the following 
results :— 


Al,O;. Fe,0; FeO. MnO. CuO. ZnO. MgO. Total. 
54°86 450 114 O29 O30 3805 O79 99°93 


Gahnite has also been found at the Cotopaxi Mine, Chaffee Co., 
Colorado. Carefully selected material gave on analysis the following 
results :— 


Al,O3. Fe,03. FeO. Zn0. MgO. Total. 
60°76 0°58 4°56 23°77 10°33 100-00 


The gahnite from Cotopaxi is frequently coated with a white earthy 
mineral, soluble in strong boiling hydrochloric acid. It gave on 
analysis the following results :— 


Ignition. SiO,  Al,O; Fe,0; CuO. PbO. ZnO. MgO. Total. 
13°82 2808 1820 432 082 4180 41°75 29°85 9864 


Lead and zinc are probably present as carbonates, the Fe,0;as such, 
and if these impurities be deducted, the composition places the 
mineral near ripidolite. 

Another alteration of the gahnite is that into a micaceous chloritic 
mineral, which gave on analysis :— 


SiO,  Al,O;. FeO. CuO. ZnO. MgO. Ignition. Total. 


3115 1312 1074 O77 O89 2923 11:78 97:18 
B. H. B. 
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Apatite from Horrsj6berg, Sweden. By Icecsrriém (Jahrb. f. 
Min., 1883, 2, Ref., 312—313).—Apatite occurs at Horrsjéberg, 
together with disthene, lazulite, rutile, menaccanite, damourite, tale, 
triplite, and quartz, in beds conformable to the surrounding gneiss. 
The analysis gave :-— 


P,O,. Ca. FeO. MnO. 
41:14 50°56 trace B. H. B. 


Turquoise Found at Alexandria. By A. Frenze. (Jahrb. f. 
Min., 1883, 2, Ref., 315).—The analysis of a turquoise found at 
Alexandria gave the following results :— 

Organic 
P,0;. SOs. Al,Os. Fe;0s. CuO. HO. matter. Total. 
28:14 068 41:09 108 454 2096 449 100°98 


It had a dark-green colour. H. = 5; sp. gr. = 2°39. It probably 
was brought to Alexandria from Sinai. B. H. B. 


Roemerite, Botryogen, and Native Magnesium Iron §ul- 
phate. By J. Buaas (Monatsh. Chem., 4, 833—849).—Berzelius, in 
1815, described as “ red iron vitriol” a mineral which was afterwards 
more exactly investigated by Haidinger, from whose analysis it ap- 
peared to be a hydrated sulphate of iron and magnesium. The 
crystals were found to be monoclinic, and from their tendency to 
aggregate in spherical groups, attached like bunches of grapes, the 
mineral received the name of botryogen. 

Grailich, in 1858, described a new mineral, roemerite, which, from 
an analysis by Tschermak, appeared to be a hydrated sulphate of iron 
and zinc, and from a crystallographic examination by Grailich him- 
self was inferred to be monoclinic, and closely related to botryogen. 
More recently a mineral having the characters of roemerite, but in 
better defined crystals, has been obtained from Persia, and examined 
by the author, who has shown that it has the chemical composition 
of roemerite, and that the crystals belong, not to the monoclinic, 
but to the triclinic system, exhibiting the axial ratio a: b:¢ = 
08791 : 1 : 0°8475, and the axial angles be = 89° 44’; ac = 102° 17’; 
ab = 85° 18’. The paper gives elaborate details of the crystallo- 
graphic and optical characters of the mineral. 

The differences between roemerite and botryogen may be tabulated 
as follows :— 


Roemerite. Botryogen. 
Triclinic Monoclinic 
Tabular Short prismatic 
Light to dark-brown Hyacinth-red to 

yellow 


Very decided 


The author has also examined another mineral from Fahlun in 
Sweden, hitherto regarded as botryogen. It forms stalactites or 
crusts, orange-coloured on the surface, white beneath, the orange 
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colour disappearing when the mineral is moistened and kept for 
some time in a closed vessel. On closer examination, the mineral 
is seen to be formed of several portions, partly superposed, partly 
intergrown, the lowest layer consisting of a green crystalline mass 
resembling ferrous sulphate, but much lighter in colour, and having 
here and there a radiate structure. Above this is a layer composed 
chiefly of small splinters of magnesium sulphate imbedded in a 
yellowish-white fibrous mass. Chemical examination showed the 
presence of magnesia in the substratum consisting chiefly of ferrons 
sulphate, and, on the other hand, the crystals of magnesium sulphate 
were found to contain ferrous oxide. 

An analysis of these crystals separated from the whitish-green 
substratum gave 31°57 per cent. SO;, 7°25 FeO, 9°05 MgO, 1-64 Al.0,, 
and (by difference) 50°49 water. 

The compound Fe,SO, + 7H,0 is known to be dimorphons, crys- 
tallising in the monoclinic system as melanterite, and in the rhombic 
as tauriscite, while MgSO, + 7H,0 is likewise dimorphous, separating 
in monoclinic crystals, like those of melanterite, at temperatures 
between 25° and 30°. It is therefore not surprising that these two 
members of the isomorphous group R”SO, + 7H,O should occur 
together in nature, as well as when artificially crystallised. 

H. W. 


Rutile and Zircon from the Itacolumite of Edge Hill. By 
F. A. Gentu (Jahrb. f. Min., 1883, 2, Ref., 322) —The itacolumite 
rocks of the Potsdam sandstone of Edge Hill, Bucks Co. Pa, contain 
exceedingly minute yellow grains consisting of ratile. Associated 
with the yellow grains are small crystals of tourmaline, menaccanite, 
and colourless or brownish-white zircons, showing the planes coP, P, 


coPco, 3P3. B. H. B. 


Chemico-mineralogical Studies on Italian Minerals. By A. 
Funaro and L. Busarrt (Gazzetta, 13, 433—436).—1. Wollastonite 
from Sardinia.—This mineral is found at S. Vito, a mineralogical 
district of Sarrabus in Sardinia, implanted on certain schists in small 
needles grouped in stars or rosettes. Colour light-grey. Transparent 
or translucent. Lustre strong and nacreous, especially along the 
cleavage-planes. Powderwhite. Hardness, 45. Density, 2°7 to 2°8. 
Heated before the blowpipe in small splinters, it melts with great 
difficulty, and only along the edges, to a tumefied transparent glass. 
Gently heated with strong hydrochloric acid it dissolves and gela- 
tinises. Its analysis gives: 49°78 SiO,, 45°12 CaO, 1:20 MgO, 2°20 
Fe,0;, 0°6 H,O = 98°90, whence, regarding the greater part of the 
water as combined with the ferric oxide, and the excess as an im- 
purity, varying in specimens of the mineral from different localities, 
we find, reducing the numhers to 100 parts: 51°80 SiO,, 46°95 CaO, 
and 1:25 MgO; and hence, calculating the magnesia together with the 
lime, we deduce the formula SiCaQ,. 

The rock on which this wollastonite is implanted is dark-coloured, 
almost black, compact, tenacious, and possesses considerable hardness. 
It is composed of silica, alumina, and graphite, with mere traces of 
earthy-alkaline metals, perhaps due to wollastonite penetrating its 
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mass, and not separable by mechanical means. When examined with 
the microscope in very thin sections, it appears to be composed of 
granulo-crystalline silica diffused through a petro-siliceous ground- 
mass or magma, exhibiting scattered reddish spots referable to limo- 
nite, and numerous black, opaque, irregularly disseminated masses, - 
apparently consisting of graphite, and so abundant in certain sections 
as to render the specimen perfectly opaque. In this rock, the wollas- 
tonite appears in small crystalline masses recognisable by its fibrous 
structure, absence of colour, and the tints which it exhibits in 
larised light. 

2. Chlorite from the Bottino (Serravezza).—The chlorite of this 
mineralogical district in the Apuan Alps occurs massive and in 
radiate groupings, amongst the beautiful crystallisations of metallic 
sulphides in the quartzoso-metalliferous vein of the said district. 

Aspect scaly; colour apple-green. Lustrous and minutely crystal- 
line. The powder appears under the microscope to consist of minute 
greenish scales or crystalline lamine joined together in a spiral 
column. The crystalline laming, usually of rounded outline, often 
exhibit the form of regular hexagons. When very thin, they are 
perfectly transparent, slightly dichroic, and exhibit faint interference 
colours. Hardness about 15. Density 2°8 to 2°9. With borax the 
mineral forms a bead, reddish-yellow while hot, changing as it cools 
to light green, and finally to yellow. Heated in a closed tube, it gives 
off water, turns brown, and retains that colour if heated to redness 
on platinum foil. Strong hydrochloric acid attacks it, eliminating at 
first a small quantity of carbonic anhydride, and on prolonged ebulli- 
tion decomposes it completely, with deposition of gelatinous silica. 

Quantitative analysis of several specimens showed the absence of 
alkaline bases and the presence of traces of lime in a few specimens 
only. The chief constituents are iron in the ferrous state, alumina, 
silica, and magnesia. By quantitative analysis of a specimen free 
from lime, Funaro obtained the results given on the first line of the 
following table, those on the second and third lines having been 
obtained respectively by Erlenmeyer and Nies (Rammelberg’s Hand- 
buch der Mineralogie, i, 495). 


Si0,.  Al.Os. FeO. Fe,0O;. MgO. CaO. H,O. CO). 

23°69 2163 3433 427 482 — 700 412 = 100°06 
2572 2069 27:79 401 11:70 — 10°05 — = 99°96 
23°67 2426 2941 817 +4175 «+4128 883 %4101 = 98:38 


Achiardi in his Mineralogia della Toscana (ii, 231) mentions this 
chlorite, which, with reference to its external characters, he regards 
as a ripidolite, aud especially as belonging to the variety called aphro- 
siderite. This conclusion is in accordance with the analyses above 
given. The constant presence of carbonic acid in this aphrosiderite 
leads to the idea that its normal composition has undergone some 
alteration, inasmuch as the carbonic acid must be regarded as com- 
bined with the ferrous oxide or the magnesia, and not as entering into 
the chloritic molecule. H. W. 
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Mineralogical Notices. By G. Frepa (Gazzetta, 13, 498—499), 
—1l. Green Humites from Monte Somma.—Large crvstalline grains 
having a light green colour and vitreons lustre. H.6°5. Sp. gr, 
3°21. Infusible before the blowpine; loses 1:08 per cent. when 
strongly heated. II. Cupriferous Variety of Pyrorene.—Irregular 
kidney-shaped lumps of various sizes, having a fine sky-blue colour, 
and very fine granular texture. H. 5:5. Sp. gr. 3°19. Melts before 
the blowpipe toa glass having the colour of turquoise ; its powder, 
which has an ashy colour, assumes a fine roseate tint when heated in 
the air. III. With some specimens of the last-described substance, 
there occurs a colourless highly translucent mineral, having a dall 
glassy lustre; hardness a little less than that of fluorspar, and 
sp. gr. = 3°05; it melts before the blowpipe to a limpid glass. 
IV. New Case of Metamorphism of Leucite—In certain crystalline 
masses from Somma there occur, in the midst of a mixture of melilite, 
magnesia-mica, and pleonast, large scattered nodules of leucite, pre- 
senting the singular character of being formed of a white opaque 
zone enclosing a yellow glassy nucleus of undecomposed leucite. 

The following are analyses of these minerals :—IV a is the white 
zone; b the same deprived of calcium carbonate; ¢ the leucite 


nucleus. 


r- 
TI. TTT. a. 


52°73 46°70 38°40 


— — 4°27 
1:06 109 2018 
— — trace 
24:18 39°62 26°83 
17°80 13°38 3°96 
4°22 a 
0°94 _- 
— 5°60 19°81 


98°86 100°93 99°24 9881 983 
H. W. 


Alteration of Tale into Anthophyllite. By F. A. Genta 
(Jahrb. f. Min., 1883, 2, Ref., 320—321).—In Pennsylvania unaitered 
olivine rock has never yet,been found. An enstatite rock has, how- 
ever, been found containing small grains of olivine. It is best 
developed at Castle Rock, Delaware Co., and near Wood’s chrome 
mine, Lancaster Co. Grains of chromite are disseminated thro ugh- 
out all the olivine rock, and throughout the serpentine which has 
resulted from the alteration of this rock. This is also the case with 
a tale which occurs near Castle Rock. This talc has a sp. gr. of 2°789 
and H.= 2. The analysis gave :-— 


SiO,. Chromite. (Cr,0;. Al,0;. NiO. FeO. MgO. H,O. Total. 
62°48 0°20 013 059 O16 495 2760 481 10092 
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It is now converted into anthophyllite, for it is enveloped hy a 
radiated fibrous mineral, which encloses, like the original talc, grains 
of chromite. Its sp. gr. is 2983. The aualysis gave — 


SiO». Al,O. Cr,0;. FeO. MnO. NiO. MgO. Na,O. K,O. H,O. Total. 
56°88 245 trace 920 028 O17 2850 018 0°03 2°28 99°97 


This analysis corresponds with that of the anthophyllite from Her- 
mannschlag. B. H. B. 


Talc, Pseudomorphous after Magnetite. By F. A. Genta 
(Jahrb. f. Min., 1883, 2, Ref., 321).—Near Dublin, in Harford Co., 
Md., a coarse scaly chlorite, in immediate contact with talc slate, has 
disseminated through it numerous small octohedrons of tale pseudo- 
morphous after magnetite, an alteration which has never been observed 
before. In these crystals, the tale scales are arranged parallel to the 
octohedral planes, whilst in the centre there is occasionally a small 


nucleus of magnetite, sometimes associated with pulverulent limo- 
nite. B. H. B. 


Pyrophyllite in Anthracite. By F. A. Genta (Jahrb. f. Min., 
1883, 2, Ref., 323).—Pyrophyllite has recently been found near 
Drifton, Luzerne Co., Pa. It is found in the stratification planes and 
fissures, and also in the most compact anthracite. Sp. gr. = 2°81. 

The analysis of a specimen from Cross Creek Colliery, near Drifton, 

ve :— 

” SiO,. Al,O3. Fe,03. H,0. Total. 
65°77 2936 O12 4°85 10010 


B. HB. 


Occurrence of Kaolin in North Sweden. By A. Linpstrém 
(Jahrb. f. Min., 1883, 2, Ref., 365—366).—From the sketch map given 
hy the author it may be seen that all the localities at which kaolin is 
found are situated in a zone 11—16 km. broad, and 48—54 km. long, 
where iron gneiss forms the adjacent rock. B. H. B. 


Alteration of Orthoclase into Albite. By F. A. Genta (Jahrb. 
f. Min., 1883, 2, Ref., 320).—In the gneiss of Upper Avondale, Dela- 
ware Co., Pa., druses have been found lined with crystals of albite, 
muscovite, and sometimes with beryl, tourmaline, and calcite. The 
colourless albite crystals form a coating either directly above flesh- 
coloured orthoclase or, sometimes, with the intermediate development 
of greyish-white plagioclase. Analyses of the albite (I) and the flesh- 
coloured orthoclase (II) are given. In some instances there is, between 
the orthoclase and albite, a greyish felspar, which proves on analysis 
(III) to be a mixture of albite and oligoclase, the oxygen ratio being 
1:3:1:10°6. At the same locality orthoclase has also been found in 
colourless crystals (Analysis IV) and in a white cleavage mass (Ana- 
lysis V). 


vor. XLVI. 
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II. IIT. Vv. 

64°53 65°22 65 84 

19°64 21°44 19°50 

trace 0°20 — 

--- traco a trace 
0°25 — — 
0°16 2°07 trace 0°32 
— — 0°08 —_— 
1:77 9°36 3°93 171 

13°62 1:16 10°69 1418 
—- — —_ 0-08 

071 0°58 0°22 013 


100°03 «10068 100°03 10026 100°67 
2°604 2°555 2°620 2°595 2°572 
B. H. B. 


Beryl and Allanite from Alexander Co.,.N.C. By F. A. Genrn 
(Jahrb. f. Min., 1883, 2, Ref., 322).—The analysis of a beryl, witha 
sp. gr. of 2°703, gave the following results :— 


SiO. Al,0,. Be,0;. FeO. HO. Total. 
66°82 18°60 13°61 0°22 0°83 100°08 


An analysis of allanite, with sp. gr. = 3°005, from the same 
locality, gave :— 


SiO,  Al,0;. Fe,05. MnO. (CeDiLa),0;. YO, MgO. a0. 
32°05 22°93 11°04 1°99 14°81 085 128 943 


Na,O. K,0. Ignition. Total. 
0°54 0°20 3°64 98°76 
B. H. B. 


Occurrence of Gedrite as Essential Constituent of certain 
Rocks. By H. Ssicren (Jahrb. f. Min., 1883, 2, Ref., 366—367).— 
Gedrite, a rhombic anthophyllite rich in alumina, occurs as essential 
constituent of several Scandinavian rocks. An analysis of this mineral 
from Hilsen gave the following results :-— 


SiO, Al,03. FeO. MnO. CaO. MgO. Ignition. Total. 
4392 1134 1681 147 302 1914 1:68 97°38 


The alkalis were not determined. 

An amphibolite schist from Hilsen, near Snarum, was found on 
examination to be composed half of gedrite and half of black horn- 
blende; biotite, apatite, rutile, and magnetic pyrites occurring as 
accessory constituents. B. H. B. 


The Phyllites of the Tyrolean Alps. By A. Picuier (Jahrb. f. 
Min., 1883, 2, Ref., 366). This paper gives the results of the micro- 
scopic investigation of the numerous varieties of phyllite (clay-slate) 
which are found in the Tyrolean Central Alps. Microscopic tourma- 
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line occurs toa great extent, and is very characteristic. An appear- 
ance similar to the fluxion structure may frequently be detected. 
B. H. B. 


Hornblende-diabase from Griaveneck. By A. Srrena (Jahrb. 
f. Min., 1883, 2, Ref., 367—369).—This diabase, interesting on 
account of the large amount of basaltic hornblende it contains, occurs 
at Griveneck near Weilburg on the Lahn. 

The rock is of a blue to greenish-grey colour. The analysis of the 
diabase disseminated through it gave the following results :-— 


SiO, TiO, AlOy ‘FeO; FeO: CaO. MgO: Na,O. HO. Total. 
4413 266 745 773 702 2046 1064 0:90 1:00 101°99 

Crystals of basaltic hornblende occur more rarely. The analysis of 
pure material, with sp. gr. = 3°25, gave :— 

SiO). TiO,. ALO3. Fe,0s. FeO. CaO. MgO. K.0. 
4135 497 1348 514 1033 1093 ll4t 0°62 
Na,O. 4H,0. Total. 
2°10 9°48 100°84 
Among the otherminerals disseminated through the mass, plagioclase, 


iron-ore, pyrites and apatite may be mentioned. The iron ore is 
strongly magnetic, and contains 17°81 per cent. of TiO,. In conclusion, 


Senfter’s complete analysis of this rock is given (this Journal, 1873, 
738). B. H. B. 


Diabase rich in Apatite from Graveneck. By A. Srrene 
(Jahrb. f. Min., 1883, 2, Ref., 369—370).—This diabase occurs at 
Griveneck. It contains an unusual amount of apatite columns with 
the forms coP, P, OP, ooP2. The composition of the rock is in other 
respects quite normal. The analyses gave-the following results :— 


TiO, SiO,  AlOs FeO) FeO. MnO CaO. MgO. K,O. 
208 4653 1807 613 $777 O80 787 378 055 


Na.0. H,0. CO). P.Os. Total. 
3°51 2-17 Ords1 1:33 100°60 
B. H. B. 


Nepheline Rocks from the Vogelsberg. By H. Sommertap 
(Jahrb. f. Min., 1883, 2, Ref., 372).—With the nephelinite of 
Meiches, a basalt occurs in which Ladwig found the nephelinite in 
the form of veins 1°5 mm. thick. This proved to be a nepheline- 
basalt (Analysis I) with sp. gr. = 3°103. The nepheline-dolerite of 

enau dccurs in blocks. The microscopic examination of the 
rock showed it to have the normal composition of a nepheline-tephrite, 
with dark mica and some olivine as accessory constituents. Sp. gr. 
= 2745. The analysis gave the results given under II. The phonolites 
shown on the geological map of the Grand Duchy of Hesse, near 
Salzhausen and Herchenhain, appear to be trachytoid phonolites poor 
in nepheline, whilst those near Wohnfeld and. Wennigs are basalts 

u 2 
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with a very coarsely granular structure and light colour. An analysis 
of the rock from Ziegenbals, near Wohnfeld, is given (III). 


SiO,  Al,O3. FeO; FeO. CaO. MgO.  K,O. 
42°37 888 11°26 780 10°93 13°01 121 
4935 1150 6°54 993 592 361 243 

1455 168 1071 691 S81 051 


H,O. TiO, POs. Total. 
0:34 1°55 0°21 102-07 
0°91 — 1°41 98°41 
0°59 020 86088 101°66 
B. H. B. 
Phonolites of Elfdalen. By A. E. Tirnesoum (Jahrb. f. Min, 
1883, 2, Ref., 370—371).—The author has discovered three veins of 
the so-called phonolite of Elfdalen traversing porpyhyry and, perhaps, 
also sandstone at Heden, in Dalarne. The new material allowed a 
more exact petrographical examination than has been the case 
hitherto. The ground-mass is finely granular and crystalline, and is 
composed of felspar, canerinite, nepheline, aegirine, titanite, and 
apatite ; whilst felspar and cancrinite occur in porphyritic crystals. 
The felspar is ortheclase, microcline, and plagioclase. The cancrinite 
is, when fresh, colourless and perfectly clear, but alters into a brick- 
red and almost opaque mass, which was formerly thought to be 
felspar converted into zeolite. For the rock, the author proposes the 
name Cancrinite-aegirine-syenite. This is not only the first time 
that cancrinite has been found in Sweden, but also the first time that 
cancrinite has been proved to ‘be an essential constituent of a rock. 
B. H. B. 
Analysis of a Meteorite which fell at Alfianello on the 
13th of February, 1883. By G. Cavazzi (Gazzetta, 13, 492).—The 
anlaysis of this meteorite gave 45°1 per cent. SiO,, 3:7 S, 26°38 MgO, 
19°8 Fe (as sulphide, phosphide, silicate, and metallic), perceptible 
traces of pkesphorus, nickel, and sedium, searcely perceptible traces of 
potassium, aluminium, calcium, manganese, and copper. H. W. 


Meteorite of Alfianello. By W. Furicur (Proc. Roy. Soc., 35, 
258—260).—In this paper an analysis is given of a meteorite which 
fell on February 16th, 1883, at Alfianello, in the district of Vero- 
lannova, in the province of Brescia, Italy. The fall was accompanied 
by a loud detonation heard in the neighbouring provinces. 

In structure, the meteorite belongs to the group sporadosideres 
oligosideres, and resembles aumalite, being nearly identical with the 
meteorite of New Concord, Ohio. 

It was finely granular, containing disseminated metallic grains ; its 
sp. gr. was 3°47 to 3°5. 

On analysis, the following numbers were obtained :— 


0 RS FR ee 
Soluble silicate 
Insoluble silicate 
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The soluble silicate contained the following constituents :— 


Magnesia ...-...2..eeee - 
And the insoluble silicate had the composition— 


Ferrous oxide 
Chromic oxide 


From the results, it appears not improbable that this latter portion 
contains some tridymite. V. H. V. 


Organic Chemistry. 


Physical Properties of Petroleums. By S. Pacuiant (Gazzetta, 
13, 495).—Mendelejeff found, for the az of Baku, a very 
simple relation between the densities and boiling points of the several 
fractions, represented by the equation d = a + bt, in which a and b 
are constants, the values of which have to be determined by experi- 
ment for different intervals of temperature and for different kinds of 
petroleam in the same intervals. For the fractions of Baku petro- 
leum boiling at LOO—180°, Mendelejeff found d = 669°5 + 0°80#, and 
for the interval 180 —240°, d = 712°9 + 0°56¢, the density of water at 
15° being taken as 1000. For the petroleum of Montechino near 
Montanaro (Piacenza), the author finds the following relations :— 


8 60—69° 90— 100° 130—200° 200—250° 
d.. 65048 +42°42¢ 59314 1°68¢ 7047+ 0°6lt 6682 + 0811 


These densities are somewhat greater than those found by Mendelejeff 
for the Russian petroleum. H. W. 


Dibromodinitromethane. By S. M. Losanirscu (Ber., 16, 2730 
—2731).—The author gives analytical data showing that the com- 
pound which he described as dibromodinitromethane is not a mixture 
of monobromodinitromethane and carbon tetrabromide, as Kachler 
and Spitzer (Ber., 15, 471; 16, 51) assume, W. C. W. 


Conversion of Fulminates into Hydroxylamine. By A. 
Sremner ( Ber., 16, 2419—2420).—In a former communication (Abstr., 
1883, 1074) the author has shown that mercury fulminate yields 
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hydroxylamine when treated with hydrochloric acid; a quantitative 
examination of this reaction shows that both the nitrogen-atoms of 
the fulminate are converted into hydroxylamine, lending additional 
support to the hypothesis that fulminic acid is an isonitroso-com. 
pound, having the formula HO.NC:CN.OH. Moreover, in mercury 
fulminate, the mercury can be replaced by acid radicles, by acting 
upon it with acetic er benzoic chlorides, and the author hopes to 
obtain a further clue to the constitution of fulminic acid from a study 
of the compounds formed. Py. 


Absorption of Ammonia-gas by Alcohols. By S. Pacutani and 
Emo (Gazzetta, 13, 278).—It has been shown by one of the authors, 
in conjunction with Nacari, that ammonia-gas, unlike the majority of 
gaseous bodies, is more soluble in water than in ethyl alcohol. The 
present paper contains the details of similar experiments with 
normal propyl and isopropyl alcohols, leading to the following con- 
clusions :— 

1. Ammonia-gas is much more soluble in water than in the alcohols 
mentioned. 

2. Ammonia-gas, within the limits of pressure observed (417 to 
734 mm.), does not conform, in its absorption by these alcohols, to 
Henry’s law, the values of a = not being constant, but tending at 
any given temperature to diminish with increase of pressure, 
behaving indeed in this respect as with water. 

3. At equal pressure, as for all other gases, the coefficient of solu- 
bility of ammonia-gas increases with diminution of temperature. 

4, At equal temperatures and pressures, the coefficient of solubility 
(at least for these three alcohols) diminishes as the molecular weight 
of the alcohol increases. H. W. 


Action of Polyhydric Alcohols on Borax. By W. R. Dunstan 
(Pharm. Journ. (3), 14, 41—44).—The author has previously shown 
(Pharm. Journ. [3], 1325) that when certain polyhydric alcohols, 
mannitol, erythrol, glycerol, saligenol, pyrogallol and guaiacol as well 
as dextrose, levulose, lactose, and mycose, are added in aqueous solu- 
tion to amoderately strong solution of sodium pyroborate, they produce 
an acid reaction in this alkaline liguid; this acid solution becomes 
alkaline when largely diluted with water or when heated, in which 
case the liquid becomes acid agaim on cooling. If much more of the 
substance is added than is necessary to produce a distinctly acid reac- 
tion, no change is effected “by heat or by dilution. These effects are 
not well defined when litmus is employed as an indicator, but are very 
distinct with phenolphthalein. Glycocine, which has many reactions 
in common with the above compounds, does not react in this 
way. In the present paper, the general reaction which gives rise to 
the above results is investigated. The action of glycerol on sodium 
pyroborate has been examined by Senier and Lowe (Pharm. Journ. 
[3], 8, 819), who concluded that boric acid, and a more basic sodium 
borate were formed, but were unable either directly or indirectly to 
isolate the free boric acid. The author shows that when anhydrous 
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glycerol and anhydrous sodium pyroborate are heated together at 
126°, water is given off, and on extracting the mass with ether an 
uncrystallisable, extremely deliquescent body is obtained, which 
imparts a green tinge to the Bunsen flame. It was not appreciably 
acid in reaction, bat became so on adding a small quantity of water, 
when a crystalline mass was formed and recognised as boric acid. 
This aqueous solution also contained glycerol. The original mass, 
after being extracted with ether, contained sodium metaborate. 
Thus the action of anhydrous glycerol on anhydrous sodium pyro- 
barate yields glycerol-borin, (CsH,BO;), and sodium metaborate; the 
former compound is decomposed by water yielding boric acid and 
regenerating glycerol, hence the acidity which is produced when 
aqueous solutions of sodium pyroborate and glycerol are mixed. The 
above reactions are represented thus: 


2C;H,(OH); + 2NaBO,,B,0, = 2C;H,BO, + 2NaBO, + 3H,0. 


As water itself is a product of this decomposition, the reaction is 
never complete, except at high temperatures, owing to the partial 
conversion of the glycerol-borin into boric acid, thus: C,;H;BO, + 
3H,O = C,H,(OH), + H;BO;. In aqueous solution, the reaction is 
2C,;H;(OH); + (2NaBO,,B,0,;) + 3H,0 = 2NaBO, + 2H;BU, + 
2C;H,(OH);. The action of mannitol on sodium pyroborate has been 
studied by Klein (Bull. Soc. Chim., 29, 359), who, by precipitating 
aqueous solutions of these compounds with alcohol, obtained a sub. 
stance which was not fully examined, but was supposed to be a 
conjugate acid. In a similar manner Klein obtained a barium 
biboromannitate. The author points out that Klein’s investigation 
deals only with a secondary reaction, owing to the influence of the 
water employed in his experiments. By the action of anhydrous 
mannitol on anhydrous sodium pyroborate at 140°, a mass was 
obtained which yielded to ether a substance crystallising with difficulty 
in feathery tufts and giving a vivid green flame reaction. This body 
was easily soluble in absolute alcohol, the solution being but faintly acid, 
although the aqueous solution was strongly so, and gave the reaction 
for boric acid and for mannitol. The mass which had been extracted 
by ether contained sodium metaborate. These experiments indicate 
that mannitol decomposes sodium pyroborate in a manner similar to 
glycerol. The action of dextrose and levulose, when heated with 
anhydrous sodium pyroborate, was also examined, and in each case a 
substance was extracted by ether giving a green flame reaction, whilst 
the residue contained sodium metaborate. 

The nature of the primary reaction between sodium pyroborate and 
glycerol, mannitol, dextrose, and levulose having been thus deter- 
mined, it was found by further experiments that the change from 
acidity to alkalinity, occasioned by heat in aqueous solutions, was due 
to the dissociation of the undecomposed sodium pyroborate and meta- 
borate. When boric acid or other acid is added to an aqueous and 
therefore partially decomposed solution of sodium meta- or pyro- 
borate, until the liquid is faintly acid, alkalinity is reproduced by the 
addition of more water as this further decomposes these salts, liber- 
ating alkali in quantity more than sufficient to neutralise the acid. 
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The same result is obtained when the faintly acid liquid is heated, but 
the acidity is reproduced as the solution cools. W. R. D. 


Synthesis of Lecithin. By F. Hunpesnacen (J. pr. Chem. [2}, 
28, 219-—255).—As Diaconow & stated that lecithin splits up into 
neurine and disterylglycerolphosphoric acid on treatment with 
dilute sulphuric acid, the first step towards the synthesis of lecithin 
was to prepare this acid, which can exist in two isomeric forms: 
(CH,.OSt),CH.O.PO(OH), or CH,OSt).CH(OSt).CH,.0.PO(OH),, 
where St = CO.C,,Hy. Two general methods seemed to be adapted 
for this purpose, namely, substitution of the hydroxylic hydrogen in 
glycerolphosphoric acid by stearyl, or the union of phosphoric acid 
with a glyceryl stearate. From the readiness with which glycerol- 
phosphoric acid decomposes, experiments based on the first method 
did not yield the desired result, although they gave rise to some new 
compounds which are described farther on. 

Amongst the reactions founded on the second method, the action of 
phosphoric acid, tribasic potassium phosphate, and phosphorus oxy- 
chloride on tristearin all failed to form the distearyl acid, but better 
results were obtained with distearin. 

Monostearin was prepared by heating stearic acid with anhydrous 
glycerol (2°5 parts) in sealed tubes at 200—220° for about 40 hours; 
and the upper layer consisting of the crude monostearin was purified by 
repeated crystallisation from alcobol andether. It melts at 60—62’, 
and is very soluble in warm alcohol and ether. The distearin was 
prepared by heating molecular weights of stearic acid and crude 
monostearin in a retort at 150—180°, until the water which distilled 
over was that which should have been eliminated theoretically; it is 
advisable to somewhat increase the temperature (to 200°) towards the 
end of the reaction. To purify the crade product, it is first heated with 
absolute alcohol (50— 60 parts), when the greater part of the distearin 
remains undissolved, and nearly all the rest is deposited as the liquid 
cools; the monostearin and stearic acid remain in solution. The 
distearin is then dissolved in hot light petroleum, agitated with 
calcium hydroxide to remove the last traces of stearic acid, and the 
distearin which separates on cooling is repeatedly recrystallised from 
light petroleum until its melting point is constant at 76°5°. It erys- 
tallises from hot alcohol, in which it is but sparingly soluble (1 : 150) 
in tufts of glistening needles. From ether, petroleum, benzene, &c., 
in which it is far more soluble, it separates in compact nodules built 
up of slender needles. 

Although there appeared “to be another isomeric distearin in the 
mother-liquors, as well as other easily soluble compounds, the author 
was unable to isolate them, and therefore confined his investigations 
to the derivatives of the disteariu just described, which he calls 
a-distearin. 

Ammonium distearyl glycerol, C;Hs(OSt),.ONH,, is obtained as a 
voluminous precipitate consisting of thin prismatic crystals on passing 
dry ammonia into a warm ethereal solution of distearin. It is some- 
what unstable, losing part of its ammonia on exposure to the air, and 
the whole at 100—120°. The corresponding sodium compound seems 
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to be formed on treating a benzene solution of distearin with sodium ; 
the metal dissolves, with evolation of hydrogen, and the liquid 
gradually becomes changed into an opalescent gelatinous mass. 

Acetyl distearyl glycerol is formed when distearin is heated with 
acetic anhydride, acetic acid, and metaphosphoric acid at 120°; no 
doubt acetic anhydride alone with distearin would give the same 
result. After being purified by crystallisation from alcohol, it melts at 
28—30°. It does not crystallise well, and decomposes when strongly 
heated. 

a-Distearylglycerolphosphoric Acid. — This acid is formed when 
distearin is heated with ethylphosphoric acid, metaphosphoric acid, 
or phosphoric anhydride. The best method is to heat the distearin 
with about its own weight of phosphoric anhydride for some hours at 
100—110°: the product is macerated under alcohol, digested for 
some time with warm alcohol to remove adhering phosphoric acid, 
and finally collected and washed with cold alcohol. The residue con- 
taining distearin and the glycerol acid is now extracted with hot 
alcohol, and excess of finely powdered sodium hydroxide is added to 
the hot solution, when carbonic anhydride is evolved, and the sodium 
salt of the acid separates; this is collected at once and washed with 
hot alcohol. In the washings there is, besides sodium stearate and 
ethyl stearate, a readily soluble sodium salt of an acid containing 
phosphorus, probably an isomeric distearylglycerolphosphoric acid ; 
this crystallises in scales melting at about 60°. The crude sodium 
salt above mentioned is purified by repeated recrystallisation from 
light petroleum. The free acid may be obtained from this by dis- 
solving it in a little warm acetic acid, decomposing it with dilute 
sulphuric acid, collecting the acid which is deposited in a flocculent 
state, and purifying it by solution in ether and evaporation. The 
acid is, however, more conveniently prepared from the ammonium 
salt obtained by passing ammonia into a warm petroleum solution of 
the crude acid, collecting the crystalline precipitate, and washing it 
with hot alcohol; when this is heated at 130—140° for some time, 
ammonia is given off, and the free acid is left. It crystallises from 
its solutions as a fatty mass consisting of minute needles, which soften 
at 55° and melt at 62°5°. It is easily decomposed when heated with 
dilate acids. The author has prepared and described the potassium, 
sodium, ammonium, calcium, ferrous, ferric, copper, lead, silver, and 
mercury salts of the a-distearylglycerolphosphoric acid. Both the 
acid and its salts burn with a green-edged flame when strongly heated. 

a-Distearylglycerolphosphoric chloride is formed when distearin 
(4 parts) is heated with phosphorus oxychloride (1 part); hydro- 
chloric acid is evolved, and a very dark-brown liquid is left; this is 
first freed, as far as possible, from hydrochloric acid and excess of oxy- 
chloride by a current of warm air, then taken up with ether, and the 
ethereal solution mixed with about twice its volume of absolute alco- 
hol,‘when dark-brown impurities are thrown down and are removed 
by filtration. The ethereal solution is evaporated in a vacuum, and 
the crystalline crusts which form again dissolved in a little ether and 
evaporated. The colourless crystals of the chloride obtained in this 
way are very soluble in most menstrua, melt at 24°, and are somewhat 
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hygroscopic. It is very readily decomposed ; with water at the 
ordinary temperature, it yields stearic acid, glycerolphosphoric acid, 
and hydrochloric acid, but no distearylglycerolphosphoric acid. 

When distearylglycerolphosphoric acid is warmed with a slight 
excess of neurine carbonate in alcoholic solution, and then evaporated, 
an indistinctly crystalline hygroscopic mass is left, which is easily 
soluble in water, alcohol, and ether. The neutral neurine distearyl. 
glycerolphosphate crystallises from the last-mentioned solvents in 
minute needles. The acid distearylglycerolphosphate, 


C,H,(OSt)2.0.PO(OH).ONMe;.C,H,.0H, 


is obtained by mixing neurine and the acid in proper proportions in 
alcoholic solution and evaporating. Its properties differ entirely from 
those of lecithin, so that these are isomeric compounds. 

The author then gives an account of some neurine compounds. The 
hydrochloride is dimorphons, crystallising in long needles and in thin 
rhombic plates. The iodide of the hydrochloride, ClNMe,.C,H,I, 
obtained by the action of strong hydriodic acid on the hydrochloride, 
separates from hot solutions in prisms, and from cold in rhombic 
plates. The iodide of the hydriodide forms thin iridescent plates. 
The platinochloride is trimorphous, crystallising in large orange- 
coloured prisms, in red-brown rhombic plates, and in regular octo- 
hedrons ; both the other forms gradually change into the rhombic 
plates. This change can be easily seen under the microscope, and a 
detailed description of the best methods of observing it is given. 

The platinochlorides of other two bases formed during the prepara- 
tion of neurine are also described; one of these the author believes to 
be an amine, the other a higher homologue of neurine. 

In an appendix, some substances which have been prepared in the 
course of this research are described. 

By the action of metaphosphoric acid at 120—150° on distearin 
that was not quite pure, the sodium salt of an acid containing stearyl 
and phosphoric acid was obtained ; it is easily soluble in water, and 
crystallises in needles which melt at about 35°. The sodium salt is 
insoluble in alcohol, but soluble in ether, and very soluble in water. 
It is possibly a monostearylglycerolphosphoric acid derived from 
monostearin existing as an impurity in the distearin. 

Another sodium salt, insoluble in water, was obtained by treating 
ethyl phosphate with distearin in alcoholic solution, distilling off the 
residue, and converting the acids into sodium salts. The sodium salt 
is almost insoluble in water and ether, but easily soluble in aqueous 
alcohol, and crystallises in microscopic scales. 

Monostearyldiglycerol, C,;H{OH)(OSt).0.C;H;(OH)., was prepared 
by heating stearic acid and glycerol at 230—250°. It is very soluble 
in ether and in hot alcohol, crystallising from the latter in microscopic 
plates which melt at about 30°. 

Normal glyceryl phosphate, C;Hs: PO, seems to be formed when 
glyceryl tribromide, C;H,Brs, is treated with normal silver phosphate. 
A syrupy substance is obtained which, when heated with water, 
yields glycerolphosphoric acid. The normal phosphate seems to be 
decomposed in a somewhat similar manner by treatment with alcohol, 
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for when glyceryl tribromide is heated at 200° with silver phos- 
phate and absolute alcohol, two isomeric diethylglycerolphosphoric acids 
are formed, apparently CH,(OEt).CH(OEt).CH;.0.PO(OH), and 
(CH,.OEt),.CH.O.PO(OH):.. The contents of the tubes are filtered 
from silver bromide, the alcohol removed by distillation, and the 
syrupy residue dissolved in water and saturated with barium carbon- 
ate. On concentrating the clear solution and adding alcohol, the 
barium salts are precipitated; these may, to a certain extent, be sepa- 
rated by carefully evaporating the aqueous solution of this precipi- 
tate; the barium salt of one of the acids thus separates as a white 
granular precipitate, whilst the amorphous barium salt of the other 
acid remains in solution. C. E. G. 


Behaviour of Dextrose with Ammoniacal Alkaline Silver 
Solution. By B. Totiuns (Landw. Versuchs.-Stat., 29, 392—395).— 
With silver solution containing 0°024 gram Ag to the cubic centi- 
meter, and prepared with equal quantities of silver nitrate and caustic 
soda dissolved in excess of ammonia, dextrose reduces 12 atoms of 
silver: the reaction seems to follow the equation C,H,.O, + 60 = 
6CH,0,, formic acid being the chief product. The author discusses 
the bearings of this reaction on the constitution of dextrose, and 
infers that it does not contain either an aldehyde or ketone group. 

J. K. C. 

A New Saccharin from Milk-sugar. By H. Kiniani (Ber., 16, 
2625—2629).—By the action of lime on milk-sugar and on maltose, 
Cuisinier (Monit. Scient., 1882, 520) obtained the lime salt of a lactone, 
C.H»O;, which he named isosaccharin to distinguish it from Peligot’s 
saccharin. In preparing large quantities of isosaccharin, the author 
has discovered a new saccharin (metasaccharin). 1 kilo. milk-sugar 
is dissolved in 9 litres of water, 450 grams of calcium hydrate added to 
the cold solution, and the whole allowed to stand for six weeks with 
repeated agitation ; the clear brown solution is separated by a syphon, 
saturated with carbonic anhydride, and heated to boiling. On evapo- 
rating the filtrate to about 2 litres, an abundant separation of calcium 
isosaccharylate takes place, and, after 24 hours, is filtered off and 
washed with cold water. After leaving a portion of the filtrate for 
several months in a closed bottle, a crystalline layer separated at the 
bottom, whilst mould formed on the surface of the liquid, and on 
purifying the crystals, a calcium derivative was obtained very sparingly 
soluble in cold water and crystallising in nodules or hard crusts con- 
sisting of microscopic prisms. It is the calcium compound of a new 
saccharinic acid, its formula being (C,H,,O.),Ca + 2H,0; it loses its 
water of crystallisation at 120—130°. On decomposing its solution 
with oxalic acid and evaporating the filtrate, moderately large colour- 
less rhombic crystals of metasaccharin are obtained, having a slightly 
bitter taste, and showing a perfectly neutral reaction. Its formula is 
CsH»O,, but its properties are very different from those of Peligot’s 
saccharin and Cuisinier’s isosaccharin; it crystallises in the rhombic 
system: a:b:c = 0°6236:1:8988. Its aqueous solution is levorota- 
tory [@]y = —48°4, whilst saccharin and isosaccharin are dextroro- 
tatory. It softens at 135°, becomes completely liquid at 142°, and, 
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after resolidifying, melts at 141—142°. It dissolves readily in cold 
water, its solubility being intermediate between that of isosaccharin 
and of saccharin ; the solution becomes acid on standing, probably 
through the formation of metasaccharific acid. It is readily soluble 
in alcohol, very sparingly in ether. Like saccharin and isosaccharin, 
it yields salts of the corresponding saccharinic acid by boiling with 
metallic oxides or carbonates; the copper salt, (CsH,,O,),Cu + 2H,0, 
forms greenish wart-like clusters of microscopic scales. On repeating 
the experiment, the author finds that calcium metasaccharin is a 
constant product of the action of lime on milk-sugar. A. K. M. 


Elementary Composition of Wheat-starch, and the Action 
of dilute Acetic Acid on Starch. By L. Scuuuze (J. pr. Chem, 
[2], 28, 311—338).—The author has examined wheat-starch in the 
manner detailed by F. Salomon in his paper on potato-starch (Abstr., 
1882, 1183), for the purpose of satisfacturily deciding whether the 
formula C»H.Os, given by Naegeli, is correct. The results point 
conclusively, in the author’s opinion, to the formula CsH,.O;. W heat- 
starch carefully washed first with dilute caustic soda, then with dilute 
hydrochloric acid, afterwards with water, and finally air dried, was 
found to consist of 79°696 per cent. pure starch, 20°143 per cent. 
water, 0°061 per cent. ash, and 11 per cent. insoluble residue. Four 
series of experiments were carried out. I. The conversion of the starch 
by hydrochloric acid (the reaction is incomplete with sulphuric acid) 
and estimation of the resulting dextrose by a copper salt (Allihn’s 
method); 100 parts absolutely pure starch (or 127 parts air dried) 
gave 110°986 parts dextrose, whilst theory requires 111-1 parts for the 
formula C,H,O;. Il. The conversion by hydrochloric acid and esti- 
mation of the dextrose by the sp. gr.; the average of four determina 
tions gave 111°4 parts dextrose per 100 parts chemically pure starch. 
III. The conversion by hydrochloric acid and the observation of the 
rotatory power of the resulting dextrose solution; the average of 
four determinations gave 111°85 per cent. dextrose per 100 parts pure 
starch. 1V. The elementary analysis of the purified air-dried starch, 
calculated from the amount chemically pure starch contained ; the 
average of six combustions agrees with the formula C,H1Os. 

Little being known of the action of dilute acetic acid on starch, and 
that little being of a contradictory nature, a number of experiments 
on various starches with various strengths of acid were made. The 
best results were obtained with rice-starch in a 10 per cent. solution 
with 20 per cent. acetic acid. The results show that by heating rice- 
starch with acetic acid fot four hours under pressure, almost the 
whole is converted into dextrin (Bondonneau’s dextrin, a-modifica- 
tion), and only traces of dextrose are formed. By continued action 
of heat, however, the dextrin is slowly converted into dextrose. 

A. B. 

Inulin in the Artichoke. By Pistons and De Reaisus (Pharm. 
Journ. [3], 14, 52).—The bracts of the artichoke, Cynura scolymus, 
were boiled with water and pressed, the liquid filtered, and again 
boiled and filtered when hot. The solution when slowly cooled de- 
posited a white flocculent substance which, after being washed with 
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boiling water and alcohol, was proved to be nearly identical with 
Sach’s spherocrystals of inulin: it was not coloured by iodine, and 
was levorotatory. W. R. D. 


Chemical Composition of Woody Tissues. By N. Scuuprz 
(Pharm. Journ. [3], 14, 52).—The cellulose obtained from the woody 
tissues of pine, poplar, mahogany, American and European nut, oak, 
and alder, by treatment with nitric acid and potassium chlorate, has 
the same composition as pure cellulose, CsH,O;. The wood of the 
European and American nut nearly coincides in composition with 
cellulose; that of mahogany and oak has the formula 


C,yH»On = 2C,H~O; + C,H,O, 


and the wood of poplar and alder the formula C,H,,O, = CsHwO; + 
C,H,O. The proportion of lignin to cellulose is fairly constant in 
different woods, 17°6 per cent. of lignin to 40°7 per cent. of cellulose. 
The author considers that lignin has the formula C,,H,.O,, which is 
nearly identical with that of catechin, and hence obtains as an ap- 
proximate formula for woody fibre, 5CsH»O; + C,.H..O,. Only a 
trace of gum was found in the wood of conifers, but 3°25 — cent. in 
poplar and 7°09 per cent. in alder. . R. D. 


Action of Sulphonic Chloride on Secondary Amines. By 
R. Benrend (Annalen, 222, 116—136).—In studying the action of 
sulphonic chloride on ammonia, Regnault (J. pr. Chem., 18, 98) 
obtained sulphonamide, SO,(NH,)., but was unable to separate it from 
the simultaneously formed ammonic chloride. Wenghdoffer (J. pr. 
Chem., 16, 448), in acting with sulphonic chloride on aromatic amines, 
obtained only chlorine-substituted amines. The author has studied 
the action of sulphonic chloride on secondary fatty amines, which 
behave very differently. The action of sulphonic chloride on di- 
methylamine has been already described (Abstr., 1881, 716), as also 
that of sulphonic chloride on the hydrechloride of dimethylamine 
(Abstr., 1882, 164), whereby dimethylamidosulphonic chloride is 
formed. An equally good yield is obtained if crude trimethylamine 
is employed; it is only, however, the dimethylamine in the latter 
which takes part in the reaction. If a chloroform solution of di- 
methylamidosulphonic chloride is added te dimethylamine, tetra- 
methylsulphonamide is formed, which can be purified as above :— 
SO,Cl.NMe, + 2NHMe, = (NMe,),SO, + NH,Me,Cl. Tetramethyl- 
sulphonamide is decomposed by gaseous hydrochloric acid at 120°, 
dimethylamidosulphonic chloride and dimethylamine hydrochloride 
being Formed:—-(NMe;),80; + 2HCl = SO,Cl.NMe, + NH,Me,Cl. 
Aniline and dimethylamidosulphonic chloride yield dimethylphenyl- 
sulphonamide, Me,N.SO,NH.Ph, crystallising in needles, and melting 
at 84—85°, was prepared. This body dissolves in sodium hydroxide 
with formation of a sodium compound, NMe,.SO,.NPhNa, which is 
decomposed by hydrochloric or carbonic acid, with reproduction of 
the sulphonamide. Similar compounds were prepared by employing 
paratoluidine instead of aniline. Dimethylamidosulphonic chloride is 
only slowly acted on by cold water, but on heating it is: principally 
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converted into dimethylsulphonamic acid, a small quantity of acid 
dimethylamine sulphate being formed at the same time :— 


(1.) SO,.Cl.NMe, + H,O0 = OH.SO,NMe, + HCl. 


(2.) SO,Cl.NMe, + 2H,0 = OH.SO,.ONH.Me, + HCl. The ether of 
this acid was prepared by heating an alcoholic solution of dimethy]l- 
amidosulphonic chloride with sodium ethylate:—SO,CINMe, + 
NaOEt = NaCl + SO,(OEt)NMe,. On reducing the amidosulphoniec 
chloride with tin and hydrochloric acid, the following reaction takes 
place :—SO,Cl.NMe, + 4H, = SH, + NH,Me,Cl + 2H,0, whilst with 
zinc-dust the tetramethylsulphonamide is formed :—SO,CINMe, + 
Zn=SO,(NMe,).+ ZnCl, + SO,. Diethylamidosulphonic chloride was 
prepared in the same way as the corresponding methyl compound ; it 
is, however, far less active than the latter. By the action of dimethyl- 
amine on diethylamidosulphonic chloride, the same dimethyldiethyl- 
sulphonamide is formed as when diethylamine acts on dimethylamido- 
sulphonic chloride, as was to be anticipated from analogy with the 
substituted carbamides. P. F. F. 


Trimethylamine Aurochloride. By C. E. Zay (Gazzetta, 13, 
420—421).—This salt, originally obtained, but not described, by 
Vincent (Bull. Soc. Chim. [2], 27, 194), is easily prepared by adding 
a concentrated solution of anric chloride to a solution of trimethyl- 
amine hydrochloride, washing the resulting precipitate on a filter with 


ether, which removes only the excess of gold chloride, whereas water 
would dissolve some of the aurochloride itself. The dried salt forms 
a crystalline mass having a fine chrome-yellow colour and an odour of 
putrid fish. It is permanent in a vacuum, but slowly turns brown on 
exposure to the air. On heating it, the fishy odour becomes stronger; 
at 220° the salt melts, and at higher temperatures it decomposes, 
leaving metallic gold. The salt is anhydrous, and has the formula 
NMe;HCl,AuCl,. It dissolves readily in water and in alcohol, but is 
insoluble in ether. The aqueous solution, when allowed to evaporate 
at ordinary temperatures, leaves the salt in well-defined transparent 
brown-yellow crystals, likewise anhydrous. H. W. 


Tetramethylammonium Cyanide. By C. M. Tuompson (Ber., 16, 
2338—2345).—This compound can be obtained by adding an excess 
of hydrocyanic acid to a strong solution of tetramethylammonium 
hydroxide; the solution when evaporated yields a brown crystalline 
mass, which may be obtained in prisms by recrystallisation from alcohol. 
The cyanide may also be prepared by decomposing the double cyanide 
of silver and tetramethylammonium with sulphuretted hydrogen. 
This cyanide gives the reactions of cyanides, and is decomposed by the 
weakest acids, with liberation of hydrocyanic acid. It volatilises at 
225—227° without melting, producing alkaline vapours having an 
odour of trimethylamine and carbylamine. Tetramethylammonium 
cyanide when saponified with caustic potash behaves like potassinam 
cyanide, yielding ammonia, formic acid, and a tetramethylammonium 
compound. 

Double. salt of silver cyanide with tetramethylammonium cyanide, 
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NMe,CN,AgCN, is obtained by adding silver cyanide to a warm solu- 
tion of tetramethylammonium iodide. It crystallises from hot alcohol 
in long, slender, colourless needles; is slightly deliquescent, and 
insoluble in ether, benzene, light petroleum, and chloroform; it melts 
at 211—212°. This salt is also formed on adding silver cyanide to 
a solution of tetramethylammonium cyanide. On distillation, this 
double salt yields a residue of silver cyanide and a distillate contain- 
ing trimethylamine, carbylamine, and acetonitril; this distillate, 
treated with an alcoholic solution of trimethylamine and silver 
cyanide, yields a solid compound containing both cyanogen and silver, 
which could not be proved to be identical with the double cyanide of 
silver and tetramethylammonium. Acetonitril and trimethylamine 
do not appear to combine. P. P. B. 


Hexmethylenamine. By L. Prarest (Gazzetta, 13, 437—438). 
—It is known that trioxymethylene, C,;H,O;, is easily converted by 
ammonia into Butlerow’s hexmethylenamine, (CH,),N,, which when 
treated with silver nitrate gives a white crystalline precipitate, per- 
manent or nearly so in diffused daylight when dry, decomposing with 
slight deflagration when heated. This precipitate, not hitherto 
analysed, has been found by the author to contain 18:03 per cent. 
carbon, 3°46 hydrogen (mean of two analyses), 19°32 nitrogen, and 
40°60—40°73 silver, leading to the formula 2C,H,,.N,3AgNO;. This 
compound, slightly soluble in cold water, dissolves more freely in 
boiling water, but with partial decomposition, producing a specular 
deposit of silver on the sides of the vessel. From a hot solution, it 
separates on cooling in needle-shaped crystals. H. W. 


Isobutylbiguanide, C,H,,N; = C,H.(C,H,)N;, and its Com- 
pounds. By A. Smouka (Monatsh. Chem., 4, 815—832).—Cupric 
Isobutylguanide Sulphate, (CsH,4N;):Cu,H,SO,, is prepared by mixing 
a solution of cupric sulphate with a solution of isobutylamine (of 
about 20 per cent.) in such quantity as to form a dark-blue perfectly 
clear liquid, mixing this solution with dicyanodiamide, and either 
leaving the mixture to itself at the temperature of the air, or heating 
it in a sealed tube at about 100°. In the latter case, the salt separates 
after ten or twelve hours on the sides of the tube, as a dark-red gra- 
nular film, the liquid at the same time assuming a red-violet colour. 
At ordinary temperatures, a lighter-coloured deposit is obtained after 
about a week, and the mother-liquors, if left over night in a vessel 
cooled by ice, deposit a small additional quantity of the compound 
lighter in colour than either of the preceding. The formation of this 
copper-compound is represented by the equation 2C,H,N, + 2C,H,,N 
+ CaSO, = (C.H,,N;),Cu,H,SO,. 

This sulphate separates from solution at temperatures above 60° in 
crimson anhydrous grains; from concentrated solutions at ordinary 
temperatures, in rose-red crystals with 1 mol. H,0; and from dilute 
solutions at 0° in light rose-coloured crystals containing 3H,O. The 
crystal-water is given off slowly, but completely, at 105—110°; more 
quickly at 125—130°. The salt may be heated to 140° without decom- 
position. ‘ we in wi 
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The hydrochloride, (C,H,,.Ns),Cu,2HCl + $H,0, obtained by decom- 
posing the sulphate with barium chloride, crystallises in pale rose-red 
microscopic needles, often forming hemispherical or kidney-shaped 
groups, and like the sulphate, bears a heat of 140° without decom. 
position. 1 part of this salt dissolves in 37°76 parts water, forming a 
deep violet solution: the salt is insoluble in alcohol. Zine or iron 
immersed in the neutral aqueous solution throws down the whole of 
the copper, leaving in solution the hydrochloride of isobutylbiguanide. 

The nitrate, (C,HyN2)2Cu,2HNO;, prepared by decomposing the 
sulphate with barium nitrate, remains, after evaporation of its solution 
in a vacuum, in rose-red crusts and spherical groups, resembling 
those of the hydrochloride. When heated on platinum-foil, it decom. 
poses with glimmering combustion, giving off vapours smelling of 
isobutylamine, and leaving cupric oxide. It is much less soluble than 
the hydrochloride ; the aqueous solution is violet. 

Cupric Isobutylbiguanide, (CsH,4Ns).Ca, is best prepared by treating 
the hydrochloride or nitrate with soda-lye, whereupon it separates as 
a bulky rose-coloured precipitate, which, after draining and drying, 
forms a thick magma of rose-red silky needles, dissolving very 
sparingly in cold, somewhat more freely in hot water, with red-violet 
colour, and remaining on evaporation over sulphuric acid in carmine- 
coloured crystalline granules. It is a strong base, exhibiting great 
affinity for acids, including carbonic acid ; its aqueous solution has an 
alkaline reaction, and it expels ammonia from sal-ammoniac on boiling. 
It dissolves readily in dilute nitric and hydrochloric acids, forming 
at first the corresponding salts of the copper-base, but if the acid is 
in excess, the copper is dissolved out and a salt of the non-cupreous 
base is produced. 

Sutpwates oF IsOBUTYLBIGUANIDE.—The normal sulphate, 


(C.HisN;)2,H,SO,,3H,0, 


is prepared by triturating the corresponding salt of the copper-base 
with water, rinsing it into a flask, and heating it in a water-bath 
while a slow stream of hydrogen sulphide is passed through the liquid 
for several hours. On filtering from the copper sulphide, and evapo- 
rating, first on the water-bath and finally in a vacuum over sulphuric 
acid, the normal sulphate is obtained in large limpid crystalline 
laminw, and, after recrystallisation, in transparent triclinic prisms 
which are permanent in the air, but slowly effloresce in a vacuum 
over sulphuric acid, and melt and decompose when heated on platinum 
foil. The crystals dissolve in 3:8 parts water at 16°, forming a neutral 
solution, which is precipitated by alcohol. The acid sulphate, 
CsHisNs,H,S0,,3H,0, crystallises in large transparent plates, much 
more soluble than the normal salt, and is precipitated from the solu- 
tion by alcohol. 

Hyproca.oripes.—The normal salt, C,HisNs,HCl, obtained by de- 
composing the warm solution of the normal sulphate with barium 
chloride, forms, after repeated crystallisation, long thin transparent 
-brittle anhydrous prisms, soluble in 2°5 parts water at 16°5°, melting 
at 216°, and decomposing when more strongly heated on platinam 
foil. The acid salt, C§HisN;,2HCl, crystallises with great difficulty 
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from its aqueous solution; from alcohol, it separates in anhydrous 
needles often grouped in feathery tufts, and is precipitated from its 
alcoholic solution by ether. It is deliquescent, has an acid reaction, 
and melts at 194°. The platinochloride, C.HN;,H,PtCh,H.O, 
crystallises from alcohol in fan-shaped groups of yellow four-sided 
lates; from water in crusts composed of yellow needles. 

Isobutylbiguanide, CsHisNs; = C,H,(C,H,)N;, is obtained by decom- 
posing the normal sulphate with the requisite ntity of baryta- 
water, and, after evaporation in a vacuum over-sulpburic acid, forms 
a thick uncrystallisable syrup. Its aqueous solution has a strongly 
alkaline reaction, decomposes ammonium salts: at a gentle heat, and 
when added to salts of most of the heavy metals, or to those of 
Al, Mg, Ca, Sr, and Ba, immediately throws down the corresponding 
hydroxides, especially those of the three last-named metals. It 
quickly absorbs carbonic acid from the air, and solidifies to a mass of 
deliquescent needles consisting of the carbonate. 

As regards the position of the alkyl-radicle in isobutylbiguanide, it 
may be observed that, on heating the compound with chloroform and 
alcoholic soda-lye, the corresponding carbylamine- or: isocyanide is 
given off, and may be recognised by its characteristic odour; and as 
the formation of isocyanides is very characteristic of amines, it 
appears not improbable that the alkyl is situated in an amidogen- 
rather than in an imidogen-group. 

If then biguanide be represented, as in the author’s paper, by the 
formula NH,.C(NH).NH.C(NH).NH,, its isobutyl-derivative must 
have the constitution NH(CH,Pr*).C(NH).NH.C(NH).NH,, but if 
biguanide be correctly represented by Emich’s formula 


NH :C(NH,).NH.C(NH,):; NE 


(this Journal, 1883, Abstr., 973), then isobuty]-bignanide must be consti- 
tuted as shown by the formula NH - C(NH.CH,Pr*).NH.C(NH,) : NH. 
H. W. 


Acetyl-pyrroline and Pseudoacetyl-pyrroline. By G. L. 
Ciamician and M. Dennstept (Gazzetta, 13,.455—465; and Ber., 16, 
2348—2357).—The crystallised body melting at 90° which R. Schiff 
obtained by heating pyrroline with. acetic anhydride (Abstr., 
1878, 216) was regarded by him as-acetyl-pyrroline, in which the 
acetyl-group took the place of the hydrogen in the imidogen-group 
of ee that is,. as represented by the formula 

.C 
Ken¢ d = -. ;, but the: experiments-deseribed in the present paper 


show that in the: compound thus: prepared the acetyl-group is 

directly attached te a: carbon-atom, as. represented by the formula 
CH.CAc @Ac.CH 

HNC | i or HNC il | . For distinction, the latter of these 
H.CH H.CH 


compounds is designated as acetyl-pyrroline, the former as pseudoacetyl- 

pyrroline, These two compounds are formed together by the action 

of acetic anhydride on pyrroline ; the latter, however, in much the 

larger quantity. They miy b2 prepared and separated by heating 
VOL. XLVI. r 
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pyrroline with acetic anhydride and recently fused sodium acetate in 
an oil-bath, and distilling the resulting black semi-solid mass in g 
water-bath under reduced pressure; treating the yellow and brown 
crystalline residue thereby obtained with water; and distilling it ina 
current of steam. An oil heavier than water then passes over, and 
when this oil begins to deposit crystals on cooling, the operation is 
discontinued. The red-brown liquid then remaining in the flask con. 
tains in solution nearly the whole of the pseudoacetyl-pyrroline, pro. 
vided the quantity of water is sufficient ; if not, more must be added 
and the entire solution boiled with animal charcoal. The filtered 
liquid after 24 hours deposits the pseudoacetyl-pyrroline in very fine 
needles several centimeters long, which are easily purified by two or 
three crystallisations from boiling water. The remainder of the 
pseudoacetyl-pyrroline may be extracted from the aqueous solution by 
means of ether. 

Pseudoacetyl-pyrroline melts at 90°, boils at 220°, and agrees in its 
other physical properties with the body described by Schiff. It is not, 
however, resolved into acetic acid and pyrroline by boiling with potash, 
as stated by Schiff, but the solntion on cooling deposits a white 
solid mass, which is perhaps the potassium-compound ; it dissolves on 
dilution with water, and ether extracts from the solution unaltered 
pseudoacetyl-pyrroline. On mixing a solution of pseudoacetyl- 
pyrroline in boiling water with a strong solution of silver nitrate and 
adding a few drops of ammonia, a white crystalline precipitate is 
formed of the silver salt C,H,Ac : NAg. This reaction shows distinctly 
that the acetyl-radicle has entered into the nucleus of the pyrroline, 
and that the imidogen-group NH has remained unaltered. 

By oxidation with potassium permanganate, pseudoacetyl-pyrroline 
is converted into the potassium salt of an acid having the composition 
C.H,NO, = C,H;(CO.COOH):NH. This acid may be separated 
from the solution by acidulation with dilute sulphuric acid, and on 
agitating the liquid with ether, evaporating the ether, and crys- 
tallising the residue from boiling benzene, the acid separates in 
groups of slightly yellow needles, which give off their water in the 
exsiccator, and have the composition of an acetyl-pyrroline-carboxylic 
acid, CsH;NO;,H,0. The dehydrated acid has a deep yellow colour, 
dissolves in boiling benzene, and separates from the solution after 
treatment with animal charcoal, in groups of very thin yellow needles, 
which begin to decompose at 113—115° without showing any fixed 
melting point; when immersed in water they instantly turn white. 
They are slightly soluble in cold water and dissolve in hot water, 
forming a slightly yellow solution, which gives a deep red colour with 
ferric chloride, and does not precipitate normal lead acetate. Heated 
with slaked lime, it appears to yield pyrroline, as indicated by the 
odour of the escaping vapours, and the reaction with a deal-shaving 
moistened with hydrochloric acid. A highly characteristic reaction 
is exhibited on boiling the acid with hydrochloric acid, a very deep 
carmine-red solution being thereby produced, somewhat like a solution 
of eosin. On adding a base, a greenish-yellow colour is produced, 
changing to red on acidification. The aqueous acid treated with 
silver nitrate yields a white crystalline precipitate of the salt 
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¢,H,(CO.COOAg)NH, which dissolves in boiling water, and sepa- 
rates on cooling in colourless needles. 
H,CH 


c 
Acervt-prrroting, C,H,N.C,H,0 = KeNC | | , is the oil which 
H.CH 


asses over on distilling with steam the product of the action of acetic 
anhydride and sodium acetate on pyrroline. It is purified by distilla- 
tion, and passes over between 160° and 200°; a small portion which 
distils above that temperature and solidifies completely on coolin 
consists of pseudoacetyl-pyrroline, which is slightly volatile with 
vapour of water. After a long fractionation of the liquid at 160— 
200°, a portion is obtained which boils constantly at 176—180°, the 

ter part at 177—178°. This portion consists of normal acetyl- 
pyrroline. It may be obtained in larger quantity by the action of 
acetic chloride on potassium-pyrroline. 

Acetyl-pyrroline boils at 177—178°. It has a characteristic odour ; 
is nearly insoluble in water; gives a white precipitate with aqueous 
mercuric chloride; and dissolves in aqueous silver nitrate, which it 
reduces after some time. Its vapour reddens a chip of wood moistened 
with hydrochloric acid ; this acid also resinifies the compound. Acetyl- 
pytroline dissolves in aqueous potash, and when boiled therewith, is 
quickly resolved into acetic acid and pyrroline. 

Action or Bromine ON PsEUDOACETYI-PYRROLINE.—Schiff describes 
an addition-compound obtained by the action of bromine (1 mol.) on 
pseudoacetyl-pyrroline dissolved in glacial acetic acid. The authors, 
however, have obtained by this reaction only substitution-products. 
The action of bromine in molecular proportion on pseudoacetyl- 
pyrroline yields a mixture of compounds very difficult to separate. 
The following methods yield better results :— 

Monobromopseudoacetyl-pyrroline, C,H,BrNO = C,H,BrAcNH, is 
formed, together with the dibromo-compound, by dissolving pseudo- 
acetyl-pyrroline (10 g.) in a slight excess of glacial acetic acid, and 
adding bromine (14 g.) dissolved in a small quantity of the same 
liquid, whereupon a white precipitate is formed, consisting of 
0,H,BrNO, while C,H,;Br.NO remains in solution. The monobromo- 
compound crystallises from boiling alcohol in small white needles, 
which turn yellow on exposure to light, and melt at 118—120°. 

Dibromopseudoacetyl-pyrroline, C.H;Br,NO = C,HBr,.AcNH, is pre- 
pared by adding 2 mols. bromine to 1 mol. of the base, both dissolved 
in glacial acetic acid, pouring the liquid into water, and dissolving 
the resulting white precipitate in boiling alcvhol with addition of 
animal charcoal. The filtered liquid on cooling deposits small white 
needles, which after a few crystallisations melt at 145—147°, and 
have a composition approximating to the formula C,H;Br,NO, but 
still contain small quantities of a less highly brominated compound, 
from which the authors have not yet been able to separate it. The 
pure dibromo-compound is, however, easily obtained by evaporating 
the alcoholic mother-liquors to dryness, and crystallising the residue 
from boiling water, in which it is sparingly soluble, with addition of 
animal charcoal. The liquid on cooling deposits the dibromo-com- 
pound in small white needles, which turn yellow on exposure to light, 

a2 
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and after a few crystallisations melt at 143—144°. The mother. 
liquors contain traces of unaltered pseudoacetyl-pyrroline. The 
mono- and di-bromo-compounds dissolve readily in aqueous potash, 
and are precipitated therefrom unaltered on addition of an acid. 
Pentabromopseudoacetyl-pyrroline, 


C,H.Br;NO = C,Br,(C.Br,HO) NH, 


is formed on adding bromine (4 mols.) to a solution of pseudoacetyl. 
pyrroline (1 mol.) in glacial acetic acid, and gently heating the 
resulting red liquid on the water-bath to complete the reaction. The 
solution, if an excess of glacial acetic acid has been avoided, deposits 
the pentabromo-compound on cooling in small colourless needles, 
which may be purified by a few crystallisations from boiling glacial 
acetic acid. They melt at 200°. The mother-liquor contains legs 
highly brominated compounds, which may be precipitated by water. 
The sixth disposible atom of hydrogen in pseudoacety]l-pyrroline 
cannot be replaced by bromine by working in the manner above 
described even with larger quantities of bromine; but this final 
substitution, might perhaps be effected by heating in sealed tubes. 
H. W, 


Derivatives of Pyrocoll. By G. L. Cramictan and P. Sivas 
(Ber., 16, 2388—2399).—Tetrabromopyrocoll, C\oBrsH:N,0,, obtained 
by heating pyrocoll with bromine in sealed tubes at 100°, is insoluble 


in most solvents save glacial acetic acid, from which it crystallises in 
small yellow needles ; it is decomposed at 250°. When heated with 
caustic potash, it is converted into dibromopyrrolcarboxylic acid. 

Octochloride or Perchloride of Perchloropyrocoll, CyHe(Cl.)N2,0,.— 
In a former communication (Abstr., 1882, 875) one of the authors 
has shown that pyrocoll is converted by the action of phosphoras 
chloride into perchloropyrocoll, C,,ChiN,Os, and two other bodies 
having the formule CyCl~N,O and C,Cl,NO. This latter compound 
the authors regard as perchloride of perchloropyrocoll, and assign to 
it the formula CyoC1l,4N,0., double that assigned to it in the previous 
memoir, It crystallises from glacial acetic acid in large cubical = 
tals, which can be easily separated by mechanical means from the flat 
prisms of the compound CCl, N,0. 

By the action of zine on a solution of perchloride of perchloro- 
pyrocoll in dilute acetic acid, tetrachloropyrroline, C,Cl,NH, is formed. 
lt crystallises from light petroleum in long silky needles, melting at 
110°, easily soluble in alcohol and ether, but only sparingly in water. 
It is very volatile, and emits an odour resembling that of tetraiodo- 
pyrroline. In its properties it resembles those of a weak acid, and 
gives a white precipitate with ammoniacal solutions of silver nitrate. 

In explanation of the formation of this substance, the authors 
suppose, first, that the perchloride takes up water to form the tetra- 
chloride of trichloropyrroline-carboxylic acid, and that this is then 
resolved into carbonic anhydride and tetrachloride of trichloro- 
pyrroline; the latter is converted into tetrachloropyrroline by nascent 
hydrogen. This series of reactions is represented as follows :— 
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(1.) CwCl,(Cl)N,O, + H,O = 20,Cl,(COOH)(Cl,)NH. 
(2.) C,Cl,(COOH)(Cl,)NH = CO, + C,ClH(Cl,) NH. 
(3.) C,Cl,H(Cl)NH + 2H = C,ClNH + 3HCl. 


When perchloride of perchloropyrocoll is heated with dilute acetic 
acid in sealed tubes at 130°, it is resolved into hydrochloric acid, car- 
bonic anhydride, and a compound having the formula C,Cl,0,NH, 
which is either a dichloromaleimide or dichlorofumarimide. The 
formation is represented by the following equations :— 


(1.) CywCh(ClL)N.O. + 2H,0 = 2C,Cl,H(Cl,)NH + CO,. 
(2.) C,ClH(Cl)NH + 2H,0 = C,Cl,0,NH + 5HCI. 


(Comp. this vol., p. 176.) 

This same imide is obtained by the action of chlorine on succin- 
imide at 160°. It crystallises from water in long needles melting at 
179°. With ammoniacal silver nitrate solutions, it gives a precipi- 
tate of an argentic ammonium compound, ©,Cl,0,N.NH;Ag. A com- 

und, which is either monochlorofumarimide or monochloromaleim- 
ide, C,CIHO,.NH, is formed, together with this dichloro-derivative, 
when succinimide is treated with chlorine. It crystallises in large 
colourless shining leaflets melting at 131°. 

Caustic potash converts the imide C,Cl,0,NH into a deliquescent 
acid, which is easily soluble in alcohol, ether, and benzene, and is pro- 
bably dichloromaleic acid, C,Cl,H,0O,. When heated, it yields a com- 
pound less soluble in water, probably the anhydride. When the 
dichloromaleimide is heated with water in sealed tubes at 125°, it 
is resolved into carbonic anhydride, ammonia, and a-dichloracrylic 
acid, 

The conversion of the perchloride of perchloropyrocoll into 
dichloromaleimide suggested the possible synthesis of tetrachloro- 
pyrroline from the imide, which the authors have carried into effect 
by acting on the imide with phosphorus pentachloride, taking up with 
ether, and subsequent treatment of the ethereal extract with zinc- 
dust and water. P. P. B. 


Oxymethylene and Formaldehyde. By B. Tottens (Landw. 
Versuchs.-Stat., 29, 355—392).—The preparation and properties of 
formaldehyde have been studied by numerous authors. The chief 
interest which attaches to this subject is that very possibly formalde- 
hyde is the first assimilation-product of carbonic anhydride in the 
vegetable organism, and is afterwards converted by polymerisation 
into the various carbohydrates which form the greater proportion of 
the plant substance. The author made use of Hofmann’s method, 
the oxidation of methyl alcohol by platinum foil. The best results 
were obtained when the water-bath in which the methyl alcohol was 
heated was kept at the temperature of 54-—55°. The quantity formed 
was, however, always small, and averaged about 2 per cent. of the 
total distillate; it was estimated by an ammoniacal solution of equal 
parts of silver nitrate and caustic soda. The distillates can be con- 
centrated by further distillation, but the richest product obtained by 
this method only contained 11°3 per cent. formaldehyde. By drying 
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over sulphuric acid pure oxymethylene may however be obtained, 
although this method is attended with considerable loss. The vapour. 
density of oxymethylene was determined, and found to correspond 
with the formula CH,O. Various ammoniacal solutions of silver 
nitrate were used for the exact quantitative estimation of oxymethy- 
lene, but no perfectly satisfactory method could be found. 

Heated with alkalis or alkaline earths, oxymethylene yields methyl 
alcohol and formic acid. When the crude distillate of formaldehyde 
is heated with baryta-water, a yellowish precipitate is thrown down; 
after freeing this from barium, an amorphous syrup is left behind, 
which strongly reduces Fehling’s solution, and on analysis gives num- 
bers approximating to the formula C,H,»O;. When it is heated with 
sulphuric acid, formic and lactic acids are formed ; the latter was con- 
verted into its zinc salt and analysed. The syrup has no action on 
polarised light, does not undergo fermentation, and yields no levalic 
acid when treated with mineral acids. In these properties it agrees 
with the methylenitan obtained by Butlerow. 

In certain preparations of this syrup, small crystals were obtained, 
but the author is of opinion that they were due to the presence of 
ethyl alcohol, as they were never formed when perfectly pure methyl 
alcohol was employed. J. K. C. 


Thioaldehyde and Carbovaleraldine. By L. Guarescui (Ga:- 
zetta, 13, 500).— When thioaldehyde is oxidised with potassium per- 
manganate it yields sulphuric, acetic, and ethylidenesulphuric acids, 
together with oxysulphides, including the compound C,H,,8,0;. By 
oxidising the same body with zinc permanganate, the author obtained 
sulphuric acid, acetic acid, and the oxysulphides C,H;.8,05, C.H:.8,0, 
and C,H;,S,;0,. The formation of ethylidenesulphuric acid and the 
oxysulphides points to the conclusion that solid thioaldehyde contains 
three C,H,S-groups joined together by sulphur-atoms, as represented 

CHMe—S—MeHC 
by the formula | |. 
S CHMe Ss 

Carbovaleraldine is converted by ferric chloride into thiocyanic 
acid; by potassium permanganate into hydrocyanic, sulphuric, and 
valeric acids; and by ferric chloride and excess of hydrochloric acid 
into thiocarbamic acid. It therefore behaves like carbothialdine, and 
may be regarded as the thiocarbamate of valerilidene, 


NH,.CS.S.N(CH.CH,.CHMe),. 


These and preceding experiments tend to confirm the general 
formula NH;.CS.S.N(C,H»)2, proposed by Mulder for the carbothi- 
aldines. H. W. 


Preparation and Reactions of Crotonaldehyde. By S. B. 
Newsury (Amer. Chem. J., 5, 112—114).—Aldehyde (1 vol.) or 
paraldehyde is mixed with water (1 vol.) and concentrated hydro- 
chloric acid (2 vols.), the liquid being cooled during mixing, and 
then allowed to remain for some days at the ordinary temperature 
until the mixture has become quite durk and opaque. On neutralising 
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it with sodium carbonate, it yields a thick oily layer, which after some 
hours becomes thick and opaque. The neutralised liquid is separated 
from the oily layer, repeatedly shaken with ether, the ethereal liquid 
evaporated, and the residue distilled under a pressure of 2 cm. of 
mercury, when nearly pure aldol passes over between 90° and 110°; 
the maximum yield of crotonaldehyde is obtained when this aldol is 
heated in an oil-bath at 140°. Pure crotonaldehyde boils at 105°. 
As shown by Kekulé (this Journal, 1872, 616), crotonaldehyde yields 
dichloropseudobutylene when treated with phosphoric chloride. By 
the action of bromine on this chloride, dichloropseudobutylene bromide, 
CMeHBr.CHBr.CHCh, is obtained as a heavy oily liquid, which is 
decomposed when heated above 100°. On boiling it with dilute 
tassium carbonate, carbonic anhydride is evolved, but the removal 
of the halogens is only partial. A fraction, 115—120°, gave numbers 
approximating to those required for C,H,BrClO. Crotonaldehyde 
unites directly with bromine to form a heavy oily liquid of the for- 
mula CHMeBr.CHBr.CHiO. Its vapour is veryirritating. It is decom- 
posed when heated. Attempts to replace the bromine by hydroxyl- 
groups were unsuccessful. A, J. G. 


Nonoic Acids from different Sources. By E. Scumupr (Ber., 
16, 2590).—An examination of the nonoic acids obtained from the 
following sources shows that they are identical and of normal consti- 
tation:—1, from normal octy] alcohol from heracleum-oil; 2, from 
the oxidation of oleic acid; 3, from the oxidation of methyl nonyl 
ketone ; 4, from the distillate of the leaves of Pelargonewm rosewm; 
5, from the fusel-oil of beet-molasses ; and 6, from undecylenic acid. 

A. K. M., 

A New Acid Isomeric with Crotonic Acid. By R. Firric and 
F. Roeper (Ber., 16, 2592—2593).—A further study of the acid pre- 
viously obtained by the authors (Abstr., 1883, 730) leaves little doubt 
as to its being vinylmalonic acid, CH,: CH.CH(COOH),. It combines 
with hydrobromic acid to form bromethylmalonic acid, which is de- 
composed by boiling water into hydrobromic acid and butyrolactone- 


carboaylic acid, COOH.CH<EEZ>CHa; at 120° this is decomposed 


into carbonic anhydride and butyrolactone. The properties of the 
acid, C,H,O,, obtained by the distillation of vinylmalonic acid differ 
from those of isocrotonic acid. It crystallises at a low temperature, 
melts at 18—19°, and boils at 180—181°. The authors think it pro- 
bable that the formula CH, : CH.CH,.CQOH, represents the constitu- 
tion of this new acid and not that of isocrotonic acid, and that the 
isomerism of the latter with crotonic acid is of the kind frequently 
observed amongst unsaturated acids and unexplained by our present 
formule; this is confirmed by the results obtained by Friedrich 
(Abstr., 1883, 968) from the chlorisocrotonic acids. A. K. M. 


Preparation of Glycollic Acid from Glycerol. By H. Kiwiani 
(Ber., 16, 2414—2416).—The author has already shown that several 
glucoses and nearly allied compounds yield glycollic acid when 
oxidised by silver oxide, and has recommended the oxidation of in- 
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verted sugar as a method for preparing this compound (Annalen, 205, 
191). The acid can, however, be more easily obtained by oxidising 
glycerol with silver oxide in presence of an alkali. For this purpose 
10 grams of glycerol are mixed with 200 c.c. of water and 6 grams of 
slaked lime added, to this the oxide of silver obtained from 60 grams 
of silver nitrate is next added, and the whole heated at 60° for some 
four hours. The product is treated with carbonic anhydride and 
filtered ; on eoncentrating the filtrate, calcium glycollate separates 
out. P. P. B 


Optically Active Glyceric and Lactic Acids. By J. Lewro- 
witscn (Ber., 16, 2720—2721).—Solutions of ammonium glycerate 
and ammonium lactate exposed to the action of Penicillium glaucum 
for several weeks become optically active. The glyceric acid solution 
becomes levo- and the lactic acid solution dextro-gyrate. The optically 
active acids ‘have not yet been isolated. Ww. C. W. 


Tribasic Aluminium Oxalate. By Maruizv-Pressy (Compt. 
rend., 9'7, 1033).—An aqueons solution of oxalic acid attacks alu- 
minium at 200°, and also attacks tribasic aluminium sulphate, the 
product of the action being an oxalate of the composition— 


C,0;,Al,0;,2H,0, 


which may be regarded as kaclin in which oxalic acid ‘thas replaced 
silica equivalent for equivalent, thus furnishing a further example of 
the analogy between carbon and silicon. C. H. B. 


Monethyl Oxalate. By R. Anscniitz (Ber., 16, 2412—2414).— 
This compound, which has hitherto remained unisolated, is obtained 
by heating equal quantities of dehydrated oxalic acid and absolute 
alcohol at 135.° After cooling, the crude oxalate is decanted from the 
oxalic acid and submitted to rectification under reduced pressure. 
Monethyl oxalate, C(O,HEt, is a transparent,-colourless liquid, sp. gr. 
at 20° = 1°2175 (water at 4° = 1); it has a strongly acid reaction ; by 
water, it is resolved into ethyl alcohol and oxdlic acid. It boils at 
117° under a pressure of 15 mm., and decomposes when distilled under 
ordinary pressure, forming ethyl formate and diethyl oxalate, thus: 
C,0,EtH = H.COOEt + CO,: 2C,0,EtH = °C,0,Et, + CO, + CO + 
H,0. Monethy! oxalate can also be prepared from crystallised oxalic 
acid and alcohol by a method similar to the ene used by the author 
and Pictet in preparing the-ethereal salts of tartaric acid. 

ee 


Identity of Isopropylsuccinic Acid with Pimelic Acid from 
Camphoric Acid. By E. Hse.r (Ber., 16, 2621—2623).—On oxidis- 
ing isopropylsuccinic acid, no terebic acid was formed, as might be 
expected if the assumed constitution of this acid is correct. When 
treated with alkaline potassium permanganate in calculated quantity 
a portion becomes completely burnt, another portion remaining un- 
aitacked. When heated with nitric acid (4:1), it remains unaltered. 
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In its properties, isopropylsuccinic acid agrees with pimelic acid, and 
the properties of its salts are also identical with those of the salts of 
the latter acid, as described by Hlasiwetz, Grabowski, and Kachler. 
It dissolves readily in water and in ether, melts at 114°, and yields 
an anhydride at higher temperatures. The calcium salt, C;H\O,Ca, 
is anhydrous, and is precipitated as a sandy powder; the barium salt 
is very readily soluble; the silver salt 1s sparingly soluble. The 
identity is further confirmed by a crystallographic examination of this 
acid, the measurements closely agreeing with those of Ditscheiner and 
Zepharovich. A. K. M. 


Reduction of Pyrotartaric Chloride. By E. Hsetr (Ber., 16, 
2624).—Saytzeff having obtained butyrolactone by the reduction of 
succinic chloride (Annalen, 171, 258), the author has tried the reaction 
with pyrotartaric chloride. This is a colourless oil boiling at 190—195° ; 
it is gradually decomposed by water with formation of pyrotartaric 
acid. When its ethereal solution is acted on by glacial acetic acid 
and sodium-amalgam, the ether-extract evaporated, treated with 
water and potassium carbonate, and then extracted with ether, a 
neutral oil is obtained boiling for the most part at 203—205°. It has 
not been obtained pure, the analytical results agreeing only approxi- 
mately with the formula C,H,O,; it has an odour like that of a lac- 
tone, dissolves in 5—6 parts water, and does not solidify in a freezing 
mixture of ice and salt. Boiled with barium hydroxide solution, it 
yields a gummy barium salt, which when dried at 100° has a composi- 
tion agreeing with the formula (C;H,Q;),Ba. 

The constitution of the chlorides which yield lactones may be 
assumed to be analogous to that of phthalic chloride. A. K. M. 


Ethyl Dicarbontetracarboxylate. By M. Conrap and M. 
Guruzeit (Ber., 16, 2631—2632).—This is best prepared by adding 
the calculated quantity of sodium to a mixture of ethyl chloromalo- 
nate (19°4 grams) and ether (free from water and alcohol). After 
about 20 hours, the ether is separated by distillation, the unaltered 
sodium removed, and the product mixed with water; the ethyl dicar- 
bontetracarboxylate obtained is purified by crystallisation from 
alcohol. When it is heated in sealed tubes with alcohol and hydro- 
chloric acid, first at 150° and subsequently at 190°, fumaric acid is 
formed according to the equation :— 


(COOEt),C : C(COOEt), + 4H,O = 4EtOH + 2CO, + 
COOH.CH : CH.COOH. 


By the action of zinc-dust and hydrochloric acid on an alcoholic 
solution of ethyl dicarbontetracarboxylate, ethyl acetylenetetracar- 
boxylate melting at 76° is produced :— 


(COOEt),C : C(COOEt), + H, = (COOEt),CH.CH(COOEt).. 
A. K. M. 


Attempts to obtain Tartronic Acid from Glycerol, and Tar- 
taric Acid from Erythrol by Electrolytic Oxidation. By D. 
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Bizzarrt and G. Campant (Gazzetta, 13, 490—492).—The experiments 
did not lead to the expected results. H. W. 


Antimony Tartrates. By F. W. Crarke and C. S. Evans (Ber,, 
16, 2379—2387).—When antimony trioxide is dissolved in a consider- 
able excess of tartaric acid, and the solution evaporated, it yields a well 
defined crystalline salt. It is not, however, always = to obtain this 
compound, gummy amorphous masses being obtained in some cases. 
These crystals prove to be antimony trihydric tartrate, 


Sb(C,H,0,),Hs,4H,0, 


This salt crystallises in rosettes of white needles, easily soluble in 
water. It is strongly acid, decomposing carbonates with evolution of 
carbonic anhydride. ‘The normal antimony tartrate, Sb,(C,H,O.)3,6H,0, 
is obtained by adding sodium carbonate to a solution of the trihydric 
tartrate, and then precipitating with alcohol; it forms a heavy white 
precipitate, easily soluble in water. In the cold, sodium carbonate 
has no action on it, but on boiling, a white precipitate is formed, 
Attempts to prepare double salts from antimony trihydric tartrate 
were unsuccessful. 

By evaporating to dryness a saturated solution of antimony trioxide 
in tartaric acid, a non-crystalline residue was obtained having the 
composition Sb(OH)H,(C,H,O,)2, which may also be represented as 
Sb(C,H,0,),0H. Its aqueous solution when treated with alcohol 
yields a white precipitate of a compound Sb,(C,H,O,),0.6H,0. 

When the aqueous solution of this tartrate is allowed to evaporate, 
it yields a yellow scaly mass containing 16°39 per cent. of water, and 
when heated at 170° loses another molecule of water, and leaves a 
residue of two molecules of Sbh—C,H,O,. These results indicate the 
existence of two salts, having the formule SbC,H;O, and SbC,H,0, 
respectively. 

The results of this investigation indicate the existence of two series 
of antimony tartrates, one derived from ortho-antimonic acid, Sb(OH),, 
and the other from antimony trioxide, Sb,0;; the constitution of 
these salts is represented as follows :— 


I. IL. Ill. 
SK(OH),.. Sb(OH),C,H,0O.H Sb(OH\C,H,O.H), Sb(C,H,0.H) 
IV. Vv. VI. 
C,H,O C,H,O C,H,O 
a —_— sit se7 
yo CHO. : SOHO, 
S s b 
"\o \o NO,H,0. 


Of these, the antimony trihydric tritartrate (IIT), the antimony tri- 
tartrate (VI), and the antimony ditartrate, are described in the fore- 
going. The probable existence of II, antimony dilydric ditartrate, is 
also demonstrated. Attempts to prepare the compounds I and IV 
have not yielded altogether satisfactory results. 
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The authors consider that in its tartrates, antimony behaves just as 
any other trivalent metal, and the supposed existence in them of a 
radicle (SbO) is altogether unnecessary. There are cases, as for in- 
stance in tartar emetic, where the Sb atom and the oxygen atom are 
united, still the composition of these may be explained without pre- 
supposing the existence of the radicle (SbO). Tartar emetic may be 
represented as derived frum a tartarantimonious acid, thus :— 


Sb—C,H,0.H Sb—C,H,O,K 
Gy 4™N 
O O O 
we 4 
Sb—C,H,0,H Sb—C,H,O;K 


a view by which the composition of barium antimony tartrate and of 
the double salt of strontium antimony tartrate and strontium nitrate 
can be easily explained, as shown in the following formule :— 


Sb—C,H,O, Sb—C,H,O,—Sr—N0O, 
/ ™® my rf \ ‘ 
O O Ba 4 - 
5 ef 4 
Sb—C,H,0, Sb—C,H,O,—Sr—NO, 
re en 


Oxidation of Benzene Derivatives with Potassium Ferri- 
cyanide. By W. A. Noyes (Amer. Chem. J.,5, 97—105).—The pre- 
sence of negative atoms or groups in many benzene derivatives exerts 
a powerful influence on the oxidation of hydrocarbon groups attached 
to the same benzene ring. Experiments, so far, seem to show that a 
hydrocarbon-group in the ortho-position relatively to the negative 
atom or group, is not oxidised at all, or only in small amount, by 
chromic acid; that nitric acid can oxidise a group in the ortho- 
position, but if there is a choice, will, in preference, oxidise groups in 
the meta- or para-position. Caustic potash, in the one class of com- 
pounds for which it has been used, oxidises groups in the ortho- 
position ; potassium permanganate in alkaline solution oxidises groups 
in all three positions, but where there is a choice would seem to oxidise 
the group in the ortho-position by preference. 

In order to ascertain if another alkaline oxidising agent would 
behave similarly to the two last mentioned, the author has investigated 
the action of potassium ferricyanide in alkaline solution on the nitro- 
and bromo-toluenes. Ortho-, nitro-, and paranitro-toluene are both 
readily oxidised to the corresponding nitrobenzoic acids, there being 
no indication as to which is oxidised more easily. Para-bromo- 
toluene is only oxidised with great difficulty with alkaline ferri- 
cyanide, whilst orthobromotoluene appears to be scarcely attacked. 
For comparison, toluene was treated with alkaline ferricyanide, and 
found to be only slightly attacked by it. A. J.G 


Metaisopropylmethylbenzene. By H. E. Armstrong and A. K, 
Mutter (Ber., 16, 2748—2750).—When pure metaisocymene is dis- 
solved in warm sulphuric acid, and the solution neutralised with 
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barium carbonate, the barium salt of a metaisocymenesulphonic acid 
is deposited, and the mother-liquor contains a more soluble salt, which 
readily crystallises in prisms of the composition (CjoHi;SO;),Ba + 
9H,O. According to Kelbe (Annalen, 210, 30) the 8 barium salt ig 
deposited from the concentrated syrupy solution in glistening plates 
containing 1 mol. H,O. The calcium salt resembles the barium salt 
and crystallises with 5} mols. H,O. The potassium salt forms long 
prisms containing 2} mols. H,0. W. C. W. 


Action of Chlorine on Boiling Cymene. (Preliminary Notice.) 
By G. Errera (Gazzetta, 13, 421—422).—The action of chlorine on 
cymene vapour gives rise to a liquid resolvable by a few fractional 
distillations into three portions, the first passing over below 195°, and 
containing a considerable quantity of unaltered cymene, the second 
boiling at 225—229°, the third above 255°. This last portion is 
rapidly decomposed by boiling, but on distilling it with steam, a heavy 
oily liquid passes over, apparently consisting of a mixture of di- and 
mono-chlorocymene. The more abundant fraction, boiling at 225— 
229°, is a liquid heavier than water, decomposing on distillation, with 
evolution of hydrochloric acid, and consisting, as shown by analysis, 
of monochlorocymene or cymy] chloride, C,oH,;Cl, identical with that 
which Paternd and Spica obtained by the action of hydrochloric 
acid on cymyl alcohol* (Abstr., 1880, 106). Cymyl chloride, heated 
in a reflux apparatus with lead nitrate, is converted into cumic 
aldehyde, which in its turn is oxidised to terephthalic and cumic 
acids. 

Cymy]l chloride is decomposed by boiling, yielding hydrochloric acid 
and a fluorescent hydrocarbon, CH, of very high boiling a 

H. 


Two Butyltoluenes Occurring in Rosin Spirit. By W. Kruse 
and A. Baur (Ber., 16, 2559—2566).—Kelbe (Abstr., 1881, 809) 
obtained a hydrocarbon of the formula C,,H;, from rosin spirit; this 
yielded isophthalic acid on oxidation, and he therefore assumed it to 
be either a methylbutylbenzene or an ethylpropylbenzene. The 
authors now find it to be metaisobutyltoluene, CH, Mc CH,.CHMe,, and 
they have also obtained an isomeric hydrocarbon, namely, parabutyl- 
toluene. Metaisobutyltolnene, obtained on heating its lead sulphonate 
at 150° with concentrated hydrochloric acid, is a colourless ney 
refracting liquid of agreeable odour, boiling at 186—188°. Its sul- 

honic acid crystallises in small very deliquescent scales, melting at 

5—76°. The barium salt, (G,,H,SO;).Ba,H,O, forms small lustrous 
scales, sparingly soluble in cold, more readily in hot water, very spar- 
ingly in absolute alcohol; the lead salt, (GaH,SO,),Pb,3H,0, forms 
large nacreous plates, much more readily soluble in hot than in cold 
water ; the potassium salt, C,,H,SO,K,H,0, crystallises in large mode- 
rately soluble nacreous plates, and the sodium salt, C,,H,;SO,Na,H:0, 
in easily soluble lustrous needles; the copper salt, (C,,H,;SO;).Cn,4H,0, 
crystallises in large blue lustrous plates, readily soluble in water. 


* Commonly, but incorrectly, called cumic alcohol or cumy! alcohol ; the proper 
name of the radicle C\gH,3 is cymyl.—H. W. 
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Metaisobutyltoluenesulphonamide, C,,H,s.SO,.NH;, crystallises in small 
lustrous scales melting at 74—75’. 

Parabutyltoluene, CsH,Me.C,H,, is separated from the crude meta- 
isocymene by crystallising the barium sulphonates from 50 per cent. 
alcohol, in which barium parabutyltoluenesulphonate is much more 
readily soluble than the metaisocymene salt. Parabutyltoluene (b. p. 
176—178°) is a colourless, highly refracting liquid of agreeable odour ; 
dilute nitric acid oxidises it to paratoluic acid. The barium sulphonate, 
(C,,H,sSO;),Ba,H,O, forms small scales, sparingly soluble in water ; 
the lead salt, (C;,H\sSO;),Pb,3H,0, crystallises in small lustrous scales, 
sparingly soluble in cold, readily in hot water; the potassium sult, 
C,,H,s80;K,14H,0, in small, lustrous, easily soluble scales; the sod‘um 
salt, C,,Hjs.SO;Na,2H,0, in small wart-like crystals, readily soluble in 
water, and the copper salt in readily soluble bright blue wart-like 
crystals. Parabutyltoluenesulphonamide, C,,H\s5.SO,NH2, forms large 
nacreous plates melting at 113°, and sparingly soluble in hot water. 
With potassium permanganate, it yields paratolylsulphonaminic acid, 
COOH.C,H;Me.SO,NH,, melting at 242°, sparingly soluble in water, 
almost insoluble in ether and in alcohol. 

Metaisobutyltoluene, identical with the hydrocarbon contained in 
rosin-spirit, can be obtained synthetically from isobutyl bromide and 
toluene, in presence of aluminium bromide, A. K. M., 


Reductions with Zinc and Ammonia. By W. G. Mixter 
(Amer. Chem. J., 5, 1—9).—Powdered zinc, with aqueous or alcoholic 
ammonia, and a small quantity of platinic chloride solution, forms a 
very gentle reducing agent, of, which, so far, but little use seems to 
have been made. It was used for the reductions in the preparation of 
the bodies described below. 

N.C,H,.NHAc 
Purazoryacetanilide, o¢ | , obtained by the reduction 
N.C.H,. NHAc 
of paranitraeetanilide in alcoholic solution, forms minute hair-like 
particles of a light golden-yellow colour, melts at 275—278°, is 
sparingly soluble in boiling, nearly soluble in cold alcohol.’ The 
ammoniacal mother-liquor from the preparation of this substance con- 
tains azo-acetanilide, C..H.N,O.; it will be described in a future paper. 
By boiling parazoxyacetanilide with alcoholic potash, it yields parazo- 
N.G.H,.NH, 
oryantline, 0K | , as a fibrous mass which melts at 182— 
N.C,.H,.NH, 
184°, and is readily soluble in alcohol. The hydrochloride crystallises 
well from water, and is sparingly soluble in alcohol. The sulphate 
separates on adding sulphuric acid to a dilute solution of the base. 
The platinochloride, C,,H,,N,O,H,PtCl, forms long brownish-red 
needles. By reduction with ammonium sulphide, or with tin and 
hydrochloric acid, azoxyaniline yields paraphenylenediamine, showing 
that the azoxy- and amido-groups occupy the [1 ; 4] positions, 
ROHN Zz , 
Metazozybensanilide, OC | , obtained by the redgction 
N.C.H,.NHBz, 
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of metanitrobenzanilide, forms a light powder of pale yellow colour; 
it melts at 272°, and is insoluble or nearly insoluble in alcohol, ether, 
and benzene. The mother-liquor, after renewed digestion with zinc, 
yielded the substance NHBz.C,H,.NH,, described by Bell (this 
Journal, 1874, 900). A. J. G. 


Action of Ethyl Acetoacetate on Phenylhydrazine. I. By 
L. Knorr (Ber., 16, 2597—2599).—This reaction is similar to that 
between ethyl acetoacetate and aniline, yielding a new class of com- 

unds, the properties of which closely resemble those of a-meth-y- 
Ledvenpenbadibes (see p. 334). According to Fischer, phenylhydrazine 
and ethyl acetoacetate, at the ordinary temperature, yield an oily 
condensation-product with liberation of water; this compound must 
have the formula PhN,H : CMe.CH,.COOEt. When heated on a 
water-bath, it yields alcohol and a substance, CjHiN2O, which 
resembles carbostyril in many of its properties. It melts at 127°, can 
be distilled unchanged, and shows both basic and acid properties ; it is 
@ stronger acid than carbostyril, dissolving in ammonia and in alkaline 
carbonates. To prepare it, 100 grams of phenylhydrazine are added to 
125 grams of ethyl acetoacetate, the water which forms is separated, 
and the oily product is heated for about two hours on a water-bath, 
until a portion is found ta solidify on cooling, or on the addition of 
ether. The warm mass is poured into and stirred with ether, which 
removes colouring matter, and the white crystalline product is then 
washed with ether and dried at 100°. The yield is quantitative and 
the product pure. It is almost insoluble in cold water, ether, and 
light petroleum, more readily soluble in hot water, and very readily in 
alcohol. It crystallises from hot water in hard prisms, and by the 
slow evaporation of its alcoholic solution can be obtained in crystals 
of diamond lustre. It yields crystalline precipitates with salts of 
most of the heavy metals, the ultramarine blue cobalt salt, and the 
orange-yellow uranium salt, being especially characteristic. Its con- 
stitution remains to be explained. An anhydride, C»H,,N,O, is 
formed, when it is heated with an excess of phenylhydrazine ; this 
may be prepared as follows: ethyl acetoacetate (50 grams) is mixed 
with phenylhydrazine (60—70 grams), the water which forms sepa- 
rated, and the oily product heated to boiling in an oil-bath until a 
solid mass is obtained; on boiling this with alcohol, the anhydride is 
obtained pure. Heated to 250—260° it turns brown and decomposes 
before melting. It is insoluble in most. of the usual solvents; is in 
many respects similar to caybostyril; dissolves in acids and bases, 
from which it is reprecipitated on neutralisation ; it is insoluble in 
acetic acid and in ammonia, and is precipitated by carbonic anhydride 
from its alkaline solution, so that it apparently contains a =" 

A. K. M. 


group. 


A New Group of Organic Bases. By O. Wipmann (Ber., 16, 
2576—2587).—By the action of acetic anhydride on amidohydroxy- 
propylbenzoic acid (the external application of heat being avoided), 
acetamidohydroxypropylbenzoic acid is formed (see p. 317), but if the 
amido-acid is boiled with an excess of acetic anhydride, and the latter 
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then separated by repeated evaporation with alcohol, a reddish 
coloured oil is obtained crystallising from alcohol in rhombic plates, 
melting at 218°, and insoluble in water. Its hydrochloride is 
extremely soluble in water, sodium acetate reprecipitating the base 
O,:H,;NO; in white needles. The same compound is formed on boil- 
ing acetamidohydroxypropylbenzoic acid with hydrochloric acid, and 
also when acetamidopropenylbenzoic acid is boiled with hydrochloric 
acid. The author names it methyleumazonic acid; it dissolves readily 
in dilute acids, forming salts, and also in concentrated sulphuric acid. 
On distillation, it yields a tarry product having an odour like that of 
indole, but when cautiously heated, white needles sublime. By the 
action of potassium. nitrite on a solution of the hydrochloride, nitrous 
acid is liberated, whilst needles of free methylcumazonic acid sepa- 
rate. When heated in a tube with ethyl iodide, it yields a syrupy 
substance which could not be obtained in a pure state. By evaporat- 
ing a solution of the base in dilute sulphuric acid, the acid sulphate, 
C:,H,:;NO;,H,SO, + H,O, is obtained in slender, white, silky needles, 
very readily soluble in water; it loses its water of crystallisation at 
100—140°. The hydrochloride crystallises in needles. _ The platino- 
chloride, (C,:H:sNO;)2,H,PtCh, forms lustrous four-sided plates or 
cubical crystals, very readily soluble in water. By the action of 
sodium-amalgam on a solution of methylcumazonic acid in sodium 
hydroxide, the compound C,,H,sNO; is produced; it is very sparingly 
soluble in ether and alcohol, crystallising from the latter in slender. 
needles, which melt at 246° and sublime at higher temperatures. 
This substance is identical with acetamidocumic acid, 


C.H;Pr(NHAc) .COOH, 


prepared by the author from nitrocumic acid. With the object of 
eliminating an acetyl-group from methylcumazonic acid, it was boiled 
with hydrochloric acid and with alcoholic potash, but with negative 
results. Judging from its formation from amidobydroxypropyl- 
benzoic acid or its acetyl-derivative, methylcumazonic acid might be 
CMe, 
assumed to have the constitution COOH.C,H;“| __, but this for- 
\wie 
mula does not explain the basic character of the substance, nor the 
difficulty of displacing the acetyl-group: the formula 


COOH.C.H.< Sa CE > 


is equally unsatisfactory. Its reactions and properties can, how- 
ever, be satisfactorily explained on the assumption that its constitu- 
tion is— 


CH CMe, 
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i.e., that it is formed by the abstraction of the elements of a molecule 
of water from acetamidohydroxypropylbenzoic acid, the carbon-atom 
of the propyl residue uniting with the oxygen-atom of the acetyl. 
group. A substance of this constitution must be a tertiary base, 
contains no acetyl-group, and might yield acetamidocumic acid on 
reduction. Its formation from acetamidopropenylbenzoic acid is more 
difficult to explain, the yield in this case being also less satisfactory; 
the hydrochloric acid may perhaps first form an addition-compound 
with the propenyl-group, the chlorine then separating again, but in 
union with the amido-hydrogen. In support of the above constitu. 
tion, the author mentions the analogous formation of Ladenburg’s 
condensation-products from orthamidophenol, and the acid anhydrides 


(Ber., 9, 1524) as, for example, CHC CMe. 


The name “ methyleumazonic acid”’ is intended to imply that this 
substance is derived from cumic acid, and that it contains both nitro. 
gen and oxygen, “‘ cumazone ” being the hypothetical parent substance 


OHi< poy >O. 


Ethyleumazonic acid, COOH.CH.<eO >, is obtained by 


boiling amidohydroxypropylbenzoic acid with an excess of propionic 
anhydride, and crystallises from alcohol in small lustrous well-formed 
pyramids, melting at 202°; it is readily soluble in alcohol, insoluble 
in water. The hydrochloride crystallises in white needles,. extremely 
soluble in water. The acid sulphate, C,;H,;NO;,H,SO,, also crystal- 
lises in extremely soluble white needles. The free base dissolves 
readily in very dilute sulphuric acid. 

Phenyleumazonic acid, C,;H\sNOs, is formed on heating amidohy- 
droxypropylbenzoic acid with an excess of benzoic chloride at 100 
—120°, as long as hydrochloric acid is evolved, boiling the product 
with alcohol and subsequently with water. It melts at 219—220°, 
is insoluble in water, and separates from alcohol in transparent 
crystals of the formula 2C,;H,;NO,; + EtOH. The acid sulphate, 
C,;H,sNO;,H,SO, + 2H,0, forms lustrous, colourless, elliptical plates, 
insoluble in water. 

Compared with the methyl- and ethyl-derivatives, phenylcumazonic 
acid is a weak base. A. K. M., 


Orthonitrophenyl-s-alanine. By A. E1vnorn (Ber., 16, 2645— 
2651).—In describing the lactone of orthonitrophenyl-f-lactic acid 
(this vol., p. 65), the author mentioned that it was converted into 
salts of the hydroxy-acid by warming it with alkaline hydrates or 
baryta. When heated with ammonia solution, it gradually dissolves, 
and on cooling white crystals separate ; these, after recrystallisation, 
melt at 197°. The product, C,HioN,0,, has the composition of ortho- 
nitrophenyl-8-alanine, but it neither forms metallic salts, nor does it 
combine with acids. In order to be able to compare it with ortho- 
nitrophenyl-8-alanine, the author prepared the latter by dissolving 
orthonitrophenyl-8-bromopropionic acid in an excess of ammonia, and 
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leaving the solution at rest. Crystalline scales gradually separate, 
and on recrystallisation from water or alcohol needles are obtained 
melting at 197°. The composition, C,H,).N,O,, and mode of prepara- 
tion of the product show it to be orthonitrophenyl-8-alanine; it dis- 
solves readily in water, alcohol, acetone, and glacial acetic acid, more 
sparingly in ether, chloroform, light petroleum, and carbon bisul- 
phide. It dissolves when heated with dilute sodium carbonate solu- 
tion, but not more readily than in water, and separates unchanged on 
cooling. When boiled with sodium or barium hydroxide, it does not 
yield salts, a partial decomposition taking place with formation of 
ammonia ; attempts to obtain copper and silver salts were also unsuc- 
cessful. Orthonitrophenyl-f-alanine crystallises unchanged from 
dilute or concentrated hydrochloric acid. Sulphuric acid (1 part acid 
and 1 part water) dissolves it in the cold, but decomposition sets in 
after a time. On warming it with concentrated sulphuric acid, a blue 
solution is obtained, and on pouring this into water a blue dye is pre- 
cipitated agreeing in its reactions with indoin. It is converted into 
the orthonitro-A-lactic acid by boiling with nitrousacid. The perfect 
coincidence of these properties with those of the compound obtained 
by the action of ammonia on the lactone, prove the identity of the 
two substances. The acetyl-derivative, C,,H,.N,O;, is prepared by 
dissolving orthonitrophenyl-A-alanine in boiling acetic anhydride ; it 
crystallises from alcohol in splendid prisms melting at 141—142°; it 
crystallises unchanged from hot water, is insoluble in cold sodium car- 
bonate and alkali solutions, but on boiling with the latter, is decom- 
posed with formation of orthonitrophenyl-8-alanine. It does not 

ield salts when boiled with copper hydroxide or silver hydroxide, 
is insoluble in cold hydrochloric acid, but dissolves in hot concentrated 
sulphuric acid to a blue solution, which has a strong odour of acetic 
acid. When the alanine is boiled for about three hours with acetic 
anhydride, the latter separated by distillation, and the residue crys- 
tallised from alcohol, a substance, C,,H,N,O,, is obtained crystallising 
in needles melting at 172°. It is assumed to be the lactam of orthonitro- 


phenyl-B-acetylalanine, NO,.C,H,.CH<V>00. It is decomposed 


by dilute soda solution, with evolution of ammonia and formation of 
orthonitrocinnamic acid. If equal quantities of the alanine and 
sodium acetate are boiled with acetic anhydride, and after removal of 
the latter the product is crystallised from alcohol, the above lactam 
separates, whilst the solution contains a small quantity of a second 
substance, which is probably the lactam of orthonitrophenyl-B-alanine, 


NO,.C,H.CH< > 00. It crystallises in transparent, strongly 


refracting, vitreous prisms, melting at about 80°, but it has not yet 
been obtained pure. It is moderately soluble in hot water, and is not 


altered by alkalis or acids. 
From the chemical behaviour of orthonitrophenyl-8-alanine, and 


from its ready production from the lactone or orthonitrophenyl-8- 

lactic acid and ammonia, the author concludes that it is not an amido- 

acid, and he gives the following equation to express its formation :— 
VOL. XLVI. y 
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NO,.C,H;.CH.CH; CH,.CO 
| +NH,= NO,.C,.H,.CHE l 
—co NH,.0 
A. K. M. 


Synthesis of Methylene-blue. By R. Méntav (Ber., 16, 2728~ 
2730).—When nitrosodimethylaniline acts on dimethylaniline in 
presence of strong hydrochloric acid, the hydrochloride of the base 
C,,H,N; is obtained. The base crystallises in prisms which melt at 
215°. Methylene-blue is produeed by reducing the ‘hydrochloride 
with sulphuretted hydrogen--and oxidising the product with ferric 
chloride. The base C,Hi;N; is decomposed by reducing agents, such 
as zinc-dust, into paramidomethylaniline and dimethylaniline. By 
oxidising these products of reduction, dimethylaniline-green is 
formed. 

Sulphuretted hydrogen converts dimethylaniline-green into leuco. 
dimethylaniline-green and methylene-white, and by alternate redae- 
tion with sulphuretted hydrogen and oxidation with ferric chloride, 
dimethylaniline-green is converted into methylene-white.and metby- 
lene-blue. As methylene-white has the constitution 


HS.NH(C,H,NMe,),, 
the hydrochloride of methylene-blue is probably 


NMeuCHH.N<G 57 >NMe.Cl. “WwW. C. W. 


Metanitrophenylthiocarbimide. By H. Srrupemann (Ber., 16, 
2331— 2335).—The production of ‘this compound by the action of hot 
glacial acetic acid on metanitrothiocarbamide has already been de- 
scribed (Abstr., 1883, 801). In this communication, the author gives 
an account of a detailed examination of the reaction taking place in 
its production, which may be represented by the following equa- 
tions :— 


I, NHPh.CS.NH.C,H,.NO, + Ac,0 = CSNPh, + NO,.C,H,.NHAc 
+ AcOH. 


II. NHPh.CS.NH.C,H,.NO, + Ac,O = CSN.C;H,NO, + NHPhdAe 
+ AcOH. 


The presence of phenylthiocarbimide, metanitroacetanilide, meta- 
nitrophenylthiocarbimide, and acetanilide was satisfactorily demon- 
‘strated amongst the produets of the reaction. Two other substances 
are also produced, viz., metanitrodiphenylthiocarbamide melting at 
160—161°, and a substance having the same composition as metanitro- 
phenylthiocarbimide ; the formation of the former resulting from the 
action of water on metanitrophenylthiocarbimide, thus :— 


2(CSN.C,H..NO.) + 2H,0 = CS(NH.C,H,.NO,), + CO, + HS. 


Phenylthiocarbimide undergoes a similar change when heated with 
water in sealed tubes at 100°, giving diphenylthiocarbamide, carbonic 
anhydride, and sulphuretted hydrogen. 
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These secondary reactions show that in the preparation of meta- 
nitrophenylthiocarbimide, distillation in a current of steam should be 
avoided, and the purification by crystallising from glacial acetic acid 
and carbon bisulphide is to be preferred. 

Metanitrophenylthiocarbimide is also formed by the action of 
glacial acetic acid on dinitrophenylthiocarbamide. It crystallises in 
long flexible needles melting at 60°5°, and boiling at 275—280°; it is 
soluble in alcohol, ether, benzene, and carbon bisulphide. Attempts 
to reduce the “ nitro-group” have failed; the alcoholic solution of 
this compound yields nitraniline when treated with sulphuretted 
hydrogen. 

"The following derivatives of metanitrophenylthiocarbimide have 
been prepared :—Metanitrophenylparatolylthiocarbamide, 


NO,.C,H,.NH.CS.NH.C,H,Me, 


pale yellow needles melting at 173°, and sparingly soluble in water, 
benzene, and ether, easily soluble in alcohol and glacial acetic acid. 
Metanitrophenylparaoxyphenylthiocarbamide, 


NO,.C,H,.NH,CS.NH.C,H,.08, 


crystallises in white needles melting at 152°. Metanitrophenylarthoni- 
troparatolylthiocarbhamide, NO,.CsH,y.NH.CS.NH.C,H,Me.NO, [1: 2:4], 
crystallises in yellow needles melting at 188°. P. P. B. 


Orthonitroparatolylthiocarbamide. By H. Sreupemann (Ber., 
16, 2336—2338).—Neither of the isomerides of metanitraniline appear 
to form isomerides of metanitrophenylthiocarbamide ; and of its homo- 
logues, othonitroparatoluidine alone yields a thiocarbamide. 

Orthonitroparatolylphenylthiocarbamide, NO,.MeC,H;.NH.CS.NHPh, 
is obtained by acting on an alcoholic solution of orthonitropara- 
toluidine with phenylthiocarbimide ; it melts at 143°, and is easily 
soluble in alcohol and glacial acetic acid. It is isomeric with the 
nitrophenylparatolylthiocarbamide melting at 173°, described in the 
preceding Abstract. 

Orthonitroparatolylthiocarbimide, CSN.C,H;Me.NO,, obtained b 
boiling the solution of the above compound in acetic anhydride wit 
water; phenylthiocarbimide, acetanilide, and nitro-acetotoluide are 
amongst the products of this reaction. It crystallises in broad 
needles, which melt at 56—57°, and resemble metanitropheny|thiocar- 
bimide in its properties. When heated with water, it forms hydric 
sulphide, carbonic anhydride, and dinitrodiparatolylthiocarbamide, 
CS.[NH.C,H,Me(NO,).],, which is also obtained by acting on nitro- 
toluidine with nitrotolylthiocarbimide. It melts at 207°, is soluble in 
glacial acetic acid, and when heated with acetic anhydride is resolved 
into orthonitroparatolylthiocarbimide and nitroacetotcluide. 

Orthonitroparatolylethylthiourethane, EtO.CS.NH.C,H;Me.NO.,, form- 
ed by slow decomposition of the alcoholic solution of orthonitropara- 
tolylthiocarbimide, melts at 95°5°. 

Orthonitromonoparatolylthiocarbamide, NH,.CS.NHC,H,Me.NO,, ob- 
tained by dissolving the thiocarbimide in ammonia, forms a citron- 
yellow powder melting at 176°. 

y 2 
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Orthonitrodiparatolylthiocarbamide, 
NO,.MeC,H;.NH. CS.NH.C,H, Me, 


formed by mixing alcoholic solution of paratoluidine and nitrotolyl. 
thiocarbimide, crystallises from alcohol in needle-shaped crystals 
melting at 169°. » Be 


An Isopicramic Acid. By C. W. Dasney (Amer. Chem. J.,5, 
20—30).—«-Benzoylamidosalicylic acid, C,H;(NHBz)(OH).COOK, is 
obtained, together with two other substances not yet fully investi. 
gated, by the action of benzvic chloride on a-metamidosalicylic acid, 
It forms a white powder, melts at 252°, is readily soluble in acetic 
acid, sparingly in hot water, insoluble in chloroform, benzene, and 
light petroleum. The barium salt, (C,,H,,O,N),Ba + 6H,0, forms 
small colourless needles readily soluble in water. The calcium salt, 
(C\,HwO,N),Ca, forms little blunt needles of satiny lustre. The nitra- 
tion of the acid was accompanied with some difficulty, pure nitric 
acid acting on it with ungovernable violence; finally, by dissolving 
the substance in 20—30 times its weight of acetic acid, adding five 
drops of nitric acid to each 100 c.c. of liquid, and heating to 80°, the 
nitration was effected. The resulting compound was, however, not 
the nitro-acid expected, but benzoylparamidodinitrophenol, 


C.H,(NO.).(NHBz).OH, 


small quantities of benzoic acid and picric acid being also formed. 
It crystallises in glistening yellow plates, gives off red vapours at 
150°, and then melts at 250°. It is readily soluble in glacial acetic 
acid, somewhat less in alcohol, benzene, and naphtha, sparingly soluble 
in water. It acts asa strong acid, forming salts which crystallise 
well, and yield deep bluish-red solutions. The pofassium salt, 


C.H,(NO,),(NHBz).OK + H,0, 


forms light red needles with a splendid golden-yellow lustre; the 
anhydrous salt is of a dark brick-red colour. The barium salt, 
(C,;H,N;0,).Ba + 3H,0, crystallises in slender bright red needles. 
The calcium salt, (C,;HsN;0,).Ca + 44H,0, crystallises in glistening 
yellowish-red scales or plates. The lead salt, (C\;H,N,O,).Pb, is ob- 
tained by precipitation as a dark red crystalline mass. When heated 
with moderately dilute hydrochloric acid at 130° for 12 hours, benzoyl- 
paramidodinitrophenol is resolved into benzoic acid and diorthonitro. 
paramidophenol or isopicramic acid, 

C.H.(NO,).(NH,).0OH [OQH:NO,:NH,:NO, = 1:2:4:6]. 
This crystallises in dark brown plates or needles, melts apparently 
with some decomposition at 170°, is sparingly soluble in cold water, 
soluble in benzene and naphtha, readily soluble in hot water or in 
alcohol ; the solutions have a cherry-red colour. It appears to com- 
bine with acids, dissolving in them to form yellow solutions, but the 
compounds so formed could not be isolated. It unites with alkalis, 
forming crystalline salts, whose solutious are of a deep bluish-red 
colour. The potassium salt, C.5H,(NO,).(NH,).OK, crystallises in 
bluish-black needles, and is very soluble in water. Both acid and 
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salts explode when heated. The properties of isopicramic acid and its 
derivatives are compared with those of picramic acid in the following 


table :— 

Picramic Acid [OH : NH, : NO, 
:NO, = 1:2:4:6], m. p. 165°. — 
Crystallises from water in orange- 
red needles, from chloroform in 
blood-red scales. Soluble in alco- 
hol. 100 parts water at 22° dis- 
solve 0°14 part acid; solubility in 
hot water about the same. Solu- 
tions orange-red in colour. 


Potassium Salt.—Red translu- 
cent rhombic tables. 

Benzoylpicramic Acid, m. 
220°.—Greenish - yellow needles 
sparingly soluble in alcohol. 


Isopicramic Acid [OH: NO, 
: NH, : NO, = 1: 2:4: 6], m. p- 
170°.—Crystallises in bundles of 
fine brownish-yellow needles, hav- 
ing a golden lustre when moist, 
very readily soluble in alcohol. 
100 parts water at 22° dissolve 
0°082 of acid: at just below the 
boiling point 0-812 part of acid. 
Solutions bluish red. 

Potassium Salt. —Bluish-black 
needles. 

Benzoylisopicramic Acid, m. p. 
250°.—Reddish plates of golden 
lustre, soluble in alcohol. 


A. J. G. 


Note.—Another isomeride of picramic acid, B-dinitroamidophenol, of 
unknown constitution, has been prepared by Henriques (Abstr., 1883, 
328) by the action of ammonia on the trinitrophenols from 6é-dinitro- 
phenol. It crystallises in brilliant red needles, melts at 202°, is 
nearly insoluble in water, sparingly soluble in alcohol, and yields a 
potassium salt crystallising in yellow needles.—A. J. G. 


Triamidophenol. By E. Bampercer (Ber., 16, 2400—2403).— 
Triamidophenol hydrochloride was prepared by reducing picric acid 
with tin and hydrochloric acid and precipitating the tin from the 
product with zinc. The hydrochloride so prepared was next converted 
into the triacetyl-triamidophenol, CsH.(NHAc);.0OH, by heating it with 
acetic anhydride and sodium acetate. This compound crystallises 
from water in white leaflets melting at 263°. It is sparingly soluble 
in benzene and acetone, but more easily in alcohol, water, or glacial 
acetic acid. It is easily soluble in alkalis and ammonia, and is pre- 
cipitated from these solutions by acids. 

It was next attempted to nitrate this acetyl compound, with the 
result, however, of producing the quinone, 


(,H(OH)(NHAc),0 
CoH NOs, oF <O.(QH)(NHAc),0 >? 


which is also produced when the acetyl compound is treated with 
weak oxidising agents such as dilute nitric acid or ferric chloride. 
This quinone crystallises from glacial acetic acid in golden-yellow 
leaflets melting at 268°, sparingly soluble in alcohol and water. 

The corresponding quinol, viz., tetracetamidodihydroxyphenyl 
quinol, [C,H(OH).(NHAc)-:],, is obtained by treating the qu'none 
suspended in water with hydrogen sulphide. It crystallises from 
alcohol in colourless needles. . oo 
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Condensation Products of Paranitrobenzyl Alcohol. By A. 
Basten (Ber., 16, 2714—2720).—The nitrobenzyl alcohol used in 
these experiments was prepared from paranitrocinnamic acid. The 
best results are obtained by dissolving 103°5 grams of methyl nitro. 
cinnamate in 1400 grams of sulphuric acid, and gradually adding 
135°5 grams of potassium nitrate to the solution, which must be kept 
at a temperature between 60° and 70°. When the reaction is com- 
plete, the mixture is left at rest for six hours, and afterwards poured 
into 10 times its volume of ice water. The precipitate is treated 
with a 3 per cent. solution of sodium carbonate, washed, and re. 
crystallised from hot water. To convert the nitrobenzaldehyde into 
the alcohol, one part of the powdered aldehyde is dissolved in 5-4 
parts of 15 per cent. soda solution. After 12 hours, the solid pro. 
duct is dissolved in a small quantity of water and extracted with 
ether. The alcohol is deposited from the ethereal solution in crystals 
melting at 92°. From 80 to 90 per cent. of the aldehyde is converted 
into alcohol. Nitrobenzyl alcohol was also prepared from the ace. 
tate. The yield is about 75 per cent. of the theoretical. 

When a solution of nitrobenzyl alcohol in benzene is treated with 
strong sulphuric acid, two condensation products are formed. The one, 
dinitrodibenzylbenzene [C.H,(NO,),CH,},C,H,, is sparingly soluble in 
the usual solvents with the exception of benzene, in which it is 
tolerably soluble. It forms needle-shaped crystals which soften at 
140° and melt at 146°. The other, pura-mononitroliphenylmethane, 
C.H,(NO,).CH,Ph, melting at 31°, is freely soluble in benzene, ether, 
and alcohol. It is deposited from the alcoholic solution in prisms. 
Chromic acid converts monodiphenylmethane, in acetic acid solution, 
into para-mononitrobenzophenone, CsH,(NO,)CO.Ph, melting at 138°. 
It is freely soluble in benzene, in hot water, and in boiling alcohol. 
On reduction with tin and hydrochloric acid, mononitrodiphenylme. 
thane is converted into monamidodiphenylmethane. This base forms 
white crystals melting at 34°, which rapidly change on exposure to 
the air. The sulphate, hydrochloride, and zinc chloride are crystal- 
line salts. By means of the diazo-reaction it can be converted into 
para-monhydroxydiphenylmethane, C,H,(OH).CH,Ph, which is iden- 
tical with the compound Paternd obtained by the action of zinc-dust 
on phenol and benzy! chloride (Ber.,.5, 288, 435 ; 15, 153). 

By dissolving para-mononitrodiphenylmethane in fuming nitric acid, 
a dinitrodiphenylmethane is obtained which melts at 175°. It has a 
musk-like odour, and is perhaps identical with Doer’s isodinitrodi- 
phenylmethane (Ber., 5, 795). W. C. W. 


Action of Aromatic Hydroxy-acids on Phenols. By A. 
MicuakL (Amer. Chem. J., 5, 81—97).—Phenol and salicylic acid do 
not react on each other when heated either in open vessels or sealed 
tubes, but on addition of dehydrating agents, best stannic chloride, a 
reaction is readily effected, the products being paradihydroxybenzo- 


phenone and # new substance, salicylphenol, the former appearing to 
owe its formation to parahydroxybenzoic acid contained in the salicylic 
acid used. 
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Salicylphenol, C,H,(OH).CO.C,H,.OH4, crystallises from hot water 
or alcohol in pale yellow plates, from benzene in pyramids with 
symmetrically truncated end-faces. It melts at 143—144°, is nearly 
insoluble in cold, moderately solublé in hot water, readily soluble in 
alcohol and benzene.. It dissolves readily in alkalis, yielding metallic 
derivatives. The sodiwm compound, C,,Hs,O(ONa)., forms stellate 
groups of needles, very soluble in water and alcohol; the silver com- 
pound, C,;H,O(OAg), + H.O, is obtained as a bright yellow pre- 
cipitate, sparingly soluble in water. The mercury compound forms 
reddish-yellow needles, the ferric salt is obtained:in brown fern-shaped 
crystals, the copper salt crystallises in groups of greenish-yellow 
rhombic plates, the lead salt was ebtained as an amorphous yellow 
precipitate which melts in boiling water. Diacetylsalicylphenol, 
(;H,O(OAc)2, prepared by heating a mixture of salicylphenol, acetic 
auhydride, und sodium acetate, crystallises in long concentrically 
grouped white needles, melts at 84—85°, is sparingly soluble in cold, 
moderately soluble in hot water, readily soluble in hot alcohol or 
benzene. From its formation from salicylic’ acid, one hydroxyl-group 
in salicylphenol must be in the ortho-popsition to the carbonyl-group, 
and as parahydroxybenzoic acid occurs largely amongst the products 
of its decomposition by fusion with sodium or potassium hydroxides, 
itis most probable that the second hydroxyl-group is in the para- 

sition. 

P Oriho. para-dihydroxydiphenylcarbinol, C(HHi(OH).CH(OH).C,H,.0H, 
is obtained by the action of sodium-amalgam on an alkaline solution 
of salicylphenol, and is precipitated on saturating the liquid with 
carbonic anhydride, as a white amorphous powder which could not be 
crystallised. It becomes strongly electric on rubbing, is insoluble in 
cold, sparingly soluble in hot water, readily soluble in cold alcohol, 
the solution, on evaporation, yielding an oil that does not solidify on 
standing. It dissolves readily in alkalis, yielding metallic derivatives. 
Like the corresponding dipara-compound (Annalen, 202, 132) it 
gives an intense violet-blue coloration when heated with mineral 
acids. 

Salicylresorcinol, CsH,(OH).CO.C,.H;(OH)., is obtained in small 
quantity, by heating a mixture of salicylic acid. and resorcinol at 
195—2v0° for 15 hours. It crystallises from alcohol in glittering 
yellow scales, melts at 133—184°, and resolidifies at 116—117°; it 
volatilises slowly in a current of steam. It is insoluble in cold, 
sparingly soluble in hot water,.readily soluble in alcohol, benzene, or 
in alkalis. Acetic anhydride converts it into an acetyl-derivative ; an 
oil which solidifies partially on long standing. Reduction with 
sodium-amalgam gives a substance resembling the dihydroxydiphenyl- 
carbinols. In presence of dehydrating agents (best zinc chloride) the 
reaction between salicylic acid and resorcinol takes rather a different 
course, the product of the action being salicylresorcinol ether, 


CH<%)>C.H.OH. 


This compound crystallises in long bright yellow needles, melts at 
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146—147°, is insoluble in cold, sparingly soluble in hot water. It is 
also formed by the action of zinc chloride on salicylresorcinol. Fused 
with alkalis, it yields salicylic acid and resorcinol. Its metallic deri- 
vatives are characterised by their insolubility in water. A sodium 
compound, C,;H,0,;Na,NaOH, is obtained by the action of sodium 
methylate on the ether. It crystallises in long lemon-yellow needles, 
and on long washing with cold water is completely decomposed into 
sodium hydroxide and salieylresorcinol ether. A mono-sodium- 
derivative could not be obtained in a state of purity. The author con. 
siders it very probable that the disudium-derivative has the composition 


CoA C tg C,H;.0ONa, 


as from its behaviour with water it must be regarded as a derivative 
of the ether and not of salicylresorcinol. Acetylsalicylresorcinol 


ether, OH<D >C,.H;.0Ac, crystallises in white prismatic needles, 


melts at 167—168°, is sparingly soluble in water, readily soluble in 
hot alcohol. 
-O- 


Salicylorcinol ether, C;SAy< Co>CsH:Me.0H, is prepared by heat- 


ing a mixture of salicylic acid, orcinol, and zinc chloride. It crystal- 
lises in straw-coloured silky needles, melts at 140°, is insoluble in 
water, soluble in hot alcohol. Fused with alkalis, it yields salicylic 
acid and orcinol. The sodium derivative, C,,0;H,Na + 14H,0, 
erystallises in long yellow needles; a disodium-compound could not be 
obtained. Acetylsalicylorcinol ether, C,4H,O;Ac, crystallises in long 
needles, and melts at 151—152”. A. J. G. 


Conversion of Hydrocarbons into Aldehydes by the Action 
of Chromyl Dichloride. By A. Exarp (Compt. rend., 97, 909— 
911).—The author repeats, in reply to Paternd and Scichilone, that 
pure cumene yields cumaldehyde when the compound which it forms 
with chromy] dichloride is decomposed by water. 

When a 10 per cent. solution of mesitylene in carbon bisulphide is 
mixed with a similar solution of chromy! dichloride, a precipitate 1s 
obtained of the composition C,H,;Me,.CH(OCrC1,.0H),, and when this 
is decomposed by water it yields mesitylaldehyde in almost theoretical 
quantity. It boils at 220—222°, and oxidises rapidly on exposure to 
air, yielding mesitylenic acid. 

Amyl-toluene, boiling at 213—218°, when treated in a similar 
manner at 45°, yields a prévipitate of the composition 


C.H,Me. C,H, (OC rCl,.OH)., 


and when this is decomposed by water, a mixture of two isomeric 
aldehydes of the composition C,,H,.0 is obtained. 

Phenetoil, in the same manner, yields a substance C,H,O,; ortho- 
eresol yields C;H,O;; and paracresol, C,H, O;. These substances 
apparently resemble the quinones in character. They dissolve in 
alkalis, but are insoluble in acids. Styrolene also forms a definite 
compound with chromy| dichloride, but it has not yet — oes 
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Action of Benzaldehyde on the Mononitro-derivatives of 
the Paraffins. By B. Priess (Ber., 16, 2591).—When nitromethane 
and benzaldehyde in molecular proportions are heated with zinc 
chloride ina sealed tube at 160°, phenylnitroethylene, CHPh: CH.NO,, 
melting at 56°5—57°, is produced: Ph.COH + CH;.NO, = H,0O + 
CHPh :CH.NO,. In the same way nitroethane and benzaldehyde 
yield a phenylnitropropylene, CHPh : CMe.NO;, melting . = _ 

Ammonia-derivatives of Benzil. (Preliminary Notice.) By 
F. R. Japp (Ber., 16, 2636—2640).—According to Zincke and Henius, 
(Ber., 16, 889) the compounds imabenzil, benzilimide, and benzilam, 
obtained by Laurent, have the formule CyH»N,O,, CywHs2N,0,, and 
CyHsN.O, respectively. The author refers to previous communica- 
tions (this Journal, Trans., 1883, p. 12, and Ber., 15, 2413), in which 
he has shown that the formula of azobenzil (benzilam) is C,,H,,NO, 
and not Cy,H»N,O., as Zinin assumed ( Annalen, 34, 190). Its vapour- 
density also excludes the formula proposed by Zincke and Henius. 
When heated with concentrated hydrochloric acid at 250°, it yields 
benzoic acid, ammonium chloride, and a resinous mass. If oxidised 
by chromic mixture, benzoic acid is obtained in almost the theoretical 
amount required by the equation C,H,NO + O, + 3H,0 = 
30,H,O, + NHs, showing that three benzenyl groups must be present 
in the compound. Moreover, azobenzil is closely analogous in its 
behaviour to benzenylamidophenanthrol, the constitution of which is 
known. These facts leave little doubt as to the correctness of the 
constitutional formula previously assumed by the author (loc. cit.). 
According to Zincke, the conversion of benzilimide into azobenzil by 
cold concentrated sulphuric acid, consists in the removal of oxygen, 
and as the latter does not appear in the free state it must be assumed 
to oxidise a part of the substance. This, however, is not in accordance 
with the fact that the change is very complete, and the author thinks 
it far more probable that water is eliminated, which might occur in 
the following manner, if benzilimide be assumed to have the formula 
C,,H,,NO,, thus: C,,H,,NO, — H,O =C,,H,;,NO. This formula also 
agrees better with the results of analysis than that given by Zincke. 

PhC—O 
The constitution, | C(OH)Ph, is suggested, according to 
PhC.NH 
which benzilimide would also be a condensation-product of benzalde- 
hyde and benzil with ammonia. The author agrees with Zincke that 
imabenzil has the formula C,.H;.N,0,; the halved formula would 
require that half the benzil taking part in the reaction shonld be 
decomposed, but the yield of imabenzil is too great for this. More- 
over, on boiling it with dilute sulphuric acid, almost exactly the same 
weight of benzil is obtained : CywHsN.0, + 2H,0 = 3CyH,O0, + 
2NH;, this being the reverse of Zincke’s method of forming it. Ima- 
benzil contains therefore neither benzoic acid nor benzaldehyde 
radicals, and must be derived from 3 mols. of benzil. 

A. K. M. 


Action of Nitriles on Benzil. By F. R. Japp and R. OC. 
Tresipper (Ber., 16, 2652—2654).—On adding acetaldehyde and 
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benzonitrile to well cooled concentrated sulphuric acid, Hepp and 
Spiess obtained a compound of the formula C,H,,N,0,; C,H,O + 
2C,H;N + H,O = CyH,N.O.. The authors find that a similar re. 
action takes place with benzil and propionitrile. Finely powdered 
benzil is suspended in four times its weight of concentrated sulphuric 
acid, and propionitril gradually added, the mixture being agitated 
and cooled. After remaining at rest for some hours, it is poured 
into water and the white product washed with ether and crystallised 
from boiling alcohol. It forms lustrous colourless needles of the 
formula C.H»N,O;, melting at 197°: CyHwO. + 2C,H,N + H,0= 
CoH»N,O;. On boiling it with dilute sulphuric acid, it yields benzil, 
propionic acid, and ammonia: C»H..N20; + 3H,U a CHO, + 
2C,H;.COOH + 2NH;. When benzil and benzonitril are treated as 
above described, the product consists of two compounds, which can be 
separated by crystallisation from alcohol. The more soluble com- 
pound forms colourless prisms melting at 168°, which crystallise with 
half amolecule of alcohol, 2C0.,.H,,N.0; + C,H,O: CyH U2. + 2C,H;N 
+ H,O = CxH»N,O;. The second substance, C,,.H.,NQs;, is nearly in- 
soluble in alcohol and in most of the usual solvents, but can be 
purified by crystallisation from boiling benzene, when it is obtained in 
microscopic prisms melting at 225°. Its formation probably takes 
place thus: 2C,4H»O, + C,H;N + H,O = CyxH,NO; + PhCOOH. 
When it is heated with concentrated hydrochloric acid at 15v*, it is 
decomposed, benzil, benzoic acid, and ammonia being formed, pro- 


bably according to the equation C,H,NO, + 2H,O0 = CyH 0, + 
C,H,O, + C;H,O + NH;; the authors did not succeed in confirming 
the formation of benzaldehyde. Acetic anhydride, at 150°, has no 
action on the substance. A. K. M. 


Substituted Benzoic Acids, and the Nature of the Hydro- 
gen Atoms in Benzene. Part 1. By H. Hiisner (Annalen, 222, 
67—115).—I. Metanitrobenzoic acid melting at 142° is prepared by 
adding finely powdered benzoic acid to nitric acid (sp. gr. 1°5), and 
then boiling for 24 hours. It is separated from the orthonitrobenzvic 
acid simultaneously formed, by means of the sodium salt, which is 
more soluble in the case of the ortho-acid. The preparation of 
dimetanitrobenzoic acid melting at 205°, by the action of a mixture 
of strong sulphuric and fuming nitric acids on benzoic acids, has been 
already described (Abstr., 1878, 148). The same acid may also be 
obtained from the above metanitrobenzoic acid by the action of a 
mixture of strong sulphuric and nitric acids. The preparation of 
the same dinitro-acid frdm paratoluidine was made known by 
W. Staedel] (Abstr., 1881, 724). Paraorthonitrobenzoic acid, 


C.H;(COOH)(NO,); [1 : 2: 4], 


is prepared by heating paranitrobenzoic acid with a mixture of 
equal volumes of the strongest nitric and commercial sulphuric 
acids at 170°. The acid is purified by means of its barium and lead 
salts: it melts at 179°. This nitration has since been studied by 
Claus and Halberstadt (Abstr., 1880, 647), who find that a second 
dinitrobenzoic acid is simultaneously formed. From the above it 
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appears that the NO,-group in entering into mononitrobenzene-deriva- 
tives principally replaces those hydrogen atoms which are in the 
meta-position, irrespectively of any oxatyl-, methyl-, or amido-groups, 
which may be already present in the molecule. 

II. The preparation of metanitrometamidobenzoic acid melting at 
208° has been already described (Abstr., 1878, 148). Metamidoben- 
goic acid is prepared by passing sulphuretted hydrogen through an 
ammoniacal solution of metadinitrobenzoic acid until the solution 
yields no precipitate with hydrochloric acid. The acid crystallises 
with 1 mol. H,O, and melts at 228°. By heating the dry hydro- 
chloride of this acid with barium hydroxide, dimetamidobenzene 
melting at 60° is obtained. This shows that the dinitrobenzoic acid 
melting at 204°, which is the chief product of the nitration of mono- 
metanitrobenzoic acid, has the two nitro-groups in the meta-position 
relatively to each other. 

The nitramidobenzoic acid melting at 208° was converted by means 
of the diazo-compound into metanitrobenzoic acid melting at 142°, 
and this again, by means of tin and hydrochloric acid, into metamido- 
benzoic acid melting at 172°5°. The same metanitramidobenzoic 
acid melting at 2U8° was converted by means of the diazo-compound 
into metanitrochlorobenzoic acid melting at 147°; then, by means of 
zitic and hydrochloric acid, the latter was converted into metamido- 
chlorobenzvic acid melting at 216°, and this again, through the diazo- 
compound, into metachlorobenzoic acid melting at 153°. Thus both 
the nitro-groups in the dinitrobenzoic acid are shown to be in the 
meta-position. These experiments and results may be thus briefly 
tabulated :— 

{1 : 3 : 5.] 
Dimetanitrobenzoic id.... COOH aNO, BNO, 
Metranitramidobenzoic ..- COCR aNO, ANH, 
Metanitrobenzoic ..». COOH aNO, H 
a-Metachlorobenzoic .... COOH aCl H 
Metanitrochlorobenzoic ---- COOH aNO, BCl 
Metamidochlorobenzoic ..-. COOH aNH, BCl 
a8-Metachlorobenzoic ...- COOH H BCl 


III. When metachlorobenzoic acid is acted on by fuming nitric 
acid, two nitrochlorobenzoic acids are produced. As it may be 
assumed that the nitric acid acts in the same way as on metabromo- 
benzoic acid, the two acids must be metachlororthonitrobenzoic acids. 
The two acids are separated by repeatedly boiling them with small 
quantities of water until the undissolved portion (a-metachloronitro- 
benzoic acid melting at 235°) no longer melts under water. The 
solution contains the B-metuchloronitrobenzoic acid melting at 137°. 
The properties, both of the acids themselves and of their respective 
salts, are quite distinct, thus demonstrating that in monosub- 
stituted benzenes there are two atoms of hydrogen in the ortho- 
position. 

IV. Hitherto for the preparation of a- and f-orthonitrometa- 
bromobenzoic acid, purified bromobenzoic acid from bromine and 
benzoic acid has been employed (Ber., 8, 558; Abstr., 1878, 148). 
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Owing tothe difficulty of separating the products of such an action as 
that of bromine on benzoic acid, the suspicion might arise that these 
isomeric bromonitrobenzoic acids had been formed from different bro- 
mobenzoic acids. In order to obviate this objection, pure metanitro. 
benzoic acid was converted into metamido-, and then into metabromo- 
benzoic acid, and this on treatment with nitric acid yielded the a- and 
8-orthonitrometabromobenzoic acids as with the ordinary bromoben- 
zoic acid. To prepare the 2-orthobromometabromobenzoic acid, the 
above a-orthonitro-acid was converted into the diazo-compound, or 
COOH.C,.H;Br.N =. 
rather into the diazoimido-compound, y™: as it 
COOH.C,H;Br.NH 
proved to be, and the latter into the dibromobenzoic acid, which melts 
at 147°. 

To prepare the metabromo-S8-orthobromobenzoic acid, the above 
B-orthonitro-acid was first converted into the metabromo-f-orthamido- 
benzoic acid. The further conversion of the latter, by means of the 
diazo-compound, into dibromobenzoic acid, is attended with much 
difficulty. The hydrobromide of the amido-acid is first prepared, 
treated with nitrous anhydride in the cold, and finally boiled. The 
metabromo-f-orthobromobenzoic acid melts at 153°. 

The two isomeric bromamidobenzoic acids were also converted 
into amidobenzoic acid by means of sodium-amalgam. In _ both 
cases, the same amidobenzoic acid melting at 144°, and identical with 
anthranilic acid or orthamidobenzoic acid was obtained, thus confirm- 
ing the already demonstrated existence of two ortho-hydrogen atoms 
in mono-substituted benzene. 

That the existence of two isomeric metabromorthonitrobenzoic 
acids depends on the different relationship between the bromine- and 
nitro-groups, was shown by converting these acids into dibromoben- 
zene. The B-compound was found to yield paradibromo-, and the 
a-compound orthodibromobenzene, thus :— 


Metabromo-§-orthonitrobenzoic acid. Metabromo-a-orthonitrobenzoic acid. 


[COOH: NO,: Br= 1: 2:5]. [COOH : NO,: Br = 1: 2:3]. 


Metabromo-8-orthobromobenzoic acid. Metabromo-a-orthobromobenzoic acid. 


{[COOH: Br: Br = 1:2: 5]. (COOH: Br: Br = 1: 2:3). 


Paradibromobenzene. Orthodibromobenzene. 
[Br: Br = 2: 5]. (Br: Br = 2: 3]. 
: oe a 

Nitrohydroxypropylbenzoic Acid and its Derivatives. By 
O. Wipmann (Ber., 16, 2567—2575).—This acid, together with some 
of its derivatives, have been already described by the author (Abstr., 
1883, 330). The ammonium salt, CywHywNO;.N Hy + 2H,0, forms 
lustrous needles extremely soluble in water ; the silver salt, 


CyoHy»NO,Ag + 3H,0, 


separates from a warm solution in needles, and from a cold solution in 
well-formed prisms or rhombic plates, sparingly soluble in cold, more 


ORGANIC CHEMISTRY. 317 


readily in warm water; the calcium salt, (CioHwNO;).Ca, crystallises 
in sparingly soluble white needles, the bariwm salt, (CioHioNOs),Ba + 
6H,0, in highly lustrous needles, 1 part of the latter salt (anhy- 
drous) dissolving in 11 parts water at 13°. The lead salt, 


(CioHyNO,),Pb + 5H,0, 


forms short lustrous prisms very sparingly soluble in water, and the 
copper salt, (CywHiNOs),Cu + 1$H,0, bluish-green prismatic or 
cubical crystals, also very sparingly soluble in water, although readily 
in alcohol, from which it crystallises in small green slender needles. 
Nitroacetoxypropylbenzoie acid, CsH;,(NO,.)(CMe.OAc).COOH, is ob- 
tained when nitrohydroxypropylbenzoic acid is heated with an excess 
of acetic anhydride in sealed tubes at 100°, the solution repeatedly 
evaporated with alcohol, and the oily product crystallised from a mix- 
ture of ether with a little alcohol. It forms colourless rhomboidal 
pyramids melting at 131—133°, and extremely readily soluble in 
alcohol, ether, and the usual solvents, almost insoluble in water. 

Salts of Nitropropenylbenzoic Acid.—The ammonium salt is ex- 
tremely soluble in water, and crystallises at ordinary temperatures in 
white needles, CyH,sNO,.NH,; the silver salt, CjH,NO,Ag, forms 
clusters of white needles, or on rapidly cooling its hot solution, slender 
white feathery needles, very sparingly soluble in cold, more readily in 
warm water; the calcium salt, (C\jHsNO,),Ca + 2H,0, separates in 
clusters of slender white needles, very sparingly soluble in water; the 
barium salt, (CyH,NO,)2Ba + 34H,0, crystallises in small white con- 
centrically grouped needles, very sparingly soluble in cold, much more 
readily in warm water; the copper salt, (CjoH,NO,),Cu + H,O, ob- 
tained by precipitating the ammonium salt with copper sulphate, 
forms a bluish-green precipitate ; it begins to decompose above 100°, 
whilst long white needles sublime, insoluble in water, readily soluble 
in potash, and melting at about 150°. Amidohydroxypropylbenzoic acid, 
C.H;(NH.)(CMe,.0H).COOH, is prepared by dissolving the nitro- 
acid (5 grams) in an excess of ammonia, and gradually adding a solu- 
tion of ferrous sulphate (40 grams). The mixture is supersaturated 
with ammonia, warmed on a water-bath, and the nearly colourless 
filtrate treated with acetic acid and repeatedly extracted with ether, 
from which, after purification, the amido-acid crystallises in colourless 
lustrous prisms, which do not melt at 270°. It is almost insoluble in 
benzene, readily soluble in alcohol, very sparingly in ether, and mode- 
rately soluble in water; it possesses very feeble acid as well as basic 
properties; it yields amidopropenylbenzoic acid when boiled with 
hydrochloric acid. 

Acetamidohydroxypropylbenzoic acid, NAcH.C,H;(CMe,.0H).COOH, 
is obtained by the action of acetic anhydride (1 mol.) on amido- 
hydroxypropylbenzoic acid (1 mol.), the two substances reacting 
violently with great evolution of heat, the product soon solidifying to 
a hard brittle mass. It is very sparingly soluble in boiling alcohol, 
from which it separates as a white crystalline powder, which does not 
melt ut 280°. Amidopropenylbenzoie acid, NH,.C.H,(C;H,).COOH, is 
prepared from the corresponding nitro-compound by reduction with 
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ammonia and ferrous sulphate. It crystallises in long white lustrong 
needles melting at 93—94°, and is readily soluble in ether, alcohol, 
chloroform, and benzene, sparingly in light petroleum and in water, 
It may also be obtained by boiling amidohydroxypropylbenzoic acid 
with hydrochloric acid. On evaporating the solution, the hydro. 
chloride is obtained, and may be decomposed by sodium hydroxide, 
and the acid separated by the addition of acetic acid. The hydro. 
chloride, COOH.C,H\(C,H;).NH,Cl, crystallises in long colourless 
prisms, very readily soluble in water, and yields a readily soluble 
platinochloride. The acetate, COOH.C,H;(C;H;).NH,,AcOH, crystal. 
lises in short colourless well-formed prisms, melting at about 160°, 
with evolution of gas and formation of a substance of very high melt. 
ing point; this behaviour is due to the presence of water of crystal. 
lisation. Considerable evolution of heat takes place when acetic 
anhydride (1 mol.) acts on amidopropenylbenzoic acid, and acetamido. 
propenylbenzoic ucid, NAcH.C,H,(C,Hs).COOH, is formed. It crystal- 
lises from dilute alcohol in white flat needles melting at 210 —212°, 
If an excess of acetic anhydride is used, the second amido-hydrogen 
seems to be replaced, the product melting at 215—216°. Acetamido- 
propenylbenzoic acid is sparingly soluble in boiling water, from 
which it crystallises in long needles; it is insoluble in cold, but 
soluble in boiling dilute sulphuric acid, from which it crystallises 
unchanged ; it is also insoluble in cold hydrochloric acid, and on boil- 
ing dissolves with difficulty and with partial saponification and forma- 


K. M. 


tion of the hydrochloride of a new compound (see p. 303). 
A. 


Conversion of Active Mandelic Acid into Inactive. By J. 
Lewkowitscu (Ber., 16, 2721—2722).—When leavomandelic acid is 
heated at 160° in a sealed tube for 30 hours, it is converted into 
benzaldehyde and inactive mandelic acid. By means of the cincho- 
nine salt, the inactive acid can be split up into the two optically active 
varieties. When paramandelic acid is exposed to the action of 
schizomycetes, the dextromandelic acid is decomposed, but the levo- 
acid remains. W. C. W. 


Dipyrogallopropionic Acid. By C. Birrincrr (Ber., 16, 2404 
—2412).—By treating pyroracemic acid and pyrogallol with con- 
centrated sulphuric acid, a mixture of this acid and its anhydride was 
obtained from which the former was separated by its greater solu- 
bility in water. The aqueous solutions, on spontaneous evaporation, 
leave a red resinous mass, which is easily soluble in glacial acetic acid, 
acetone, and alcohol. It is decomposed by heat, leaving the anhy- 
dride, and melts at 162°. The composition of this acid is expressed 
by the formula C,,H,,O,. It dissolves in ammonia and alkalis, form- 
ing blue solutions, in which barium chloride, calcium chloride, and 
copper sulphate produce dark-blue precipitates. 

Methyldipyrogallopropionate is obtained by heating the acid with 
potash, methyl iodide, and methyl] alcohol at 120°. It is a dark-brown 
powder melting below 100°. 

Dipyrogallopropionic acid with acetic anhydride, yields a diacetyl- 
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derivative, C\jsH,Ac,O,; this when treated with bromine yields a 

ntabromo-derivative, C,;H,Br,Ac,0,. 

Dipyrogallopropionic acid treated with bromine in glacial acetic acid 
solution, yields a mixture of a tribromo- and pentabromo-derivative. 

Anhydrodipyrogallepropionic acid, C\sH,,0,, is obtained by heating 
the acid at 100°. It forms a reddish-brown powder soluble in hot 
water and dissolving in ammonia to a violet-coloured solution. 
When heated with acetic anhydride, it yields a diacetyl-derivative. 
Bromine reacts with a solution in glacial acetic acid or chloroform, 
forming a tribromo- and pentabromo-anhydropyrogallopropionic acid. 

¥. 


P. B. 


Properties of Ethylic Phenylsulphonacetates. By A. MicnarL 
and A. M. Comey (Amer. Chem. J., 5, 116—119).—Ethylic phenylsulphon- 
acetate, PhSO;.CH,.COOEt, is obtained by the action of ethyl chlor- 
acetate on an alcoholic solution of sodium phenylsulphonate, the 
mixture being heated for 4—5 hours on the water-bath, the alcohol 
distilled off, the residue extracted with water, and the insoluble oil 
allowed to stand for some time, when it crystallises, and is purified 
by crystallisation from alcohol. Ethylic phenylsulphonacetate crystal- 
lises in clusters of long prisms, melts at 45°, is insoluble in water, 
sparingly soluble in cold, soluble in hot alcohol. Boiled with alkalis, 
it yields the metallic salts, which, on treatment with acids, give the 
free acid. 

Sodium has little action on the ethyl salt; sodium ethylate, on the 


contrary, readily reacts, a mixture of the substances in molecular 
proportion dissolved in absolute alcohol soon solidifying to a mass of 
white needles of ethyl sodiwm phenylsulphonacetate, 


PhSO,.CHNa.COOEt. 


This is sparingly soluble in cold, moderately soluble in hot alcohol, 
readily soluble in water; on acidifying, the original ether is precipi- 
tated. 

Ethylic benzylphenylsulphonacetate, PhSO,.CH(CH,Ph).COOEt, is 
prepared by the action of benzyl chloride-on the preceding compound; 
it forms short white prisms, melts at 95—96°, is insoluble in water, 
readily soluble in hot alcohol. Heated with alcoholic sodium ethyl- 
ate, it yields a sodium derivative which when treated with benzyl 
chloride gives the dibenzyl derivative melting at 118°. On heating the 
monobenzyl derivative with excess of alcoholic caustic soda in a 
closed tube at 100° for several hours, it yields cinnamic acid, accord- 
ing to the equation, C,H;.CH,.CH(SO,Ph).COOEt + 2KOH = 
C,H;.CH : CH.COOK + PhSO,.K + EtOH + OH. 

These results show clearly that an acid radical such as PhSO,, has 
as decided an effect as an actyl-group in rendering the hydrogen of 
the CH,-group to which it is attached sufficiently negative to be 
replaceable by metals. A. J. G. 


Oxidation of Substitution-products of Aromatic Hydro. 
carbons. Experiments with Derivatives of Naphthalene. By 
I. Remsen and W. J. Comstock (Amer. Chem. J., 5, 106—111).—The 
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lead salts of 2- and 8-naphthalenesulphonic acids were treated directly 
with phosphorous pentachloride and ammonia, and the amides go 
obtained submitted to oxidation. Satisfactory results were obtained 
only when potassium permanganate was employed as the oxidising 
agent. In neutral solution, or in alkaline solution with excess of 
permanganate, phthalic acid and sulphophthalic acid are obtained, 
whilst in alkaline solution with the permanganate not in excess of the 
amount theoretically required, sulphaminephthalic acids are obtained, 
together with a small quantity of phthalic acid. 

a-Sulphophthalie acid could not be obtained pure in the free state; 
SO, 


(COO) 
gates of small clear and transparent plates. It loses 7 mols. H,0 
below 150°. It is sparingly soluble in boiling water. The hydrogen 


lead salt, CH,(COOH)<S0'0>Pb + 14HL0, erystallises in small 


) Ba + 8H,0, crystallises in aggre. 
2/2 


the barium salt, (cau 


prisms. 
a-Sulphaminephthalic acid was not obtained free. Potassium 


a-anhydrosulphaminephthalate, C.H,(COOK)<80">NH + H,0, 


crystallises in needles, is soluble in alcohol and water, insoluble in 
ether. Silver sulphaminephthalate, CsH;(COOH)(SO,NH,).COOAg, 
forms colourless needles, is soluble in hot water, does not lose in 
weight at 180°, but appears to suffer decomposition when heated 


much at that temperature. 


Dipotassium 8-sulphophthalate, C.H;(SO,K)(COOK).COOH + 
2H,0, forms small prismatic crystals, readily soluble in water, nearly 
insoluble in alcohol. Potassium B-sulphaminephthalate, 


C.H;(SO.NH.)(COOK).COOH + 24H,0, 


crystallises in radiating groups of silky needles of a light straw colour, 
and is readily soluble in water- A. J. G. 


Aniluvitonic Acid. By C. Birrincer (Ber., 16, 2357—2359).— 
The hydrochloride of this acid suspended in chloroform and treated 
with bromine, forms a red oily liquid which, after being washed with 
chloroform and then with water, forms a reddish-yellow powder, losing 
bromine on exposure to the air. This same oily bromine addition- 
product is obtained by heating the hydrochloride with bromine in sealed 
tubes at 120°, but substitution-products are formed at the same time. 

Aniluvitonic acid hydrobromide is obtained by spontaneous evapora- 
tion of its aqueous solutions in beautifully iridescent large prismatic 
tabular crystals, containing 2 mols. H,O, whilst from hot saturated 
solutions it crystallises in long spikes containing 4 a mol. H,0. Its 
aqueous solutions when not too dilute give a yellow precipitate with 
platinum chloride. When the hydrobromide is mixed with lime and 
distilled, it yields methylquinoline. 

When the hydrochloride of aniluvitonic acid is heated with phthalic 
anhydride and zinc chloride, it gives a brownish-yellow colouring matter 
of a basic character, the hydrochloride of which reacts with methyl 
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iodide, yielding a brownish-red powder, which crystallises from alcohol 
and ether in yellow needles, and is probably a methylated derivative 
of aniluvitonic acid. P. 


Cymenesulphonic Acids. By E. Parernd (Ber., 16, 2713).— 
A reply to Claus (Ber., 16, 1297). 


“OQakbark Tannic Acid.” By C. Birrincer (Ber., 16, 2710— 
2713).—In reply to Etti (Abstr., 1883, 995), the author maintains 
that the tannic acid contained in oakbark must have the composition 
CisH;.O., as it forms a bromine substitution-product, C,.H,Br,Owp, 
which yields a pentacetic derivative. Strong hydrochloric acid at 
200° decomposes the dibromo-derivative into carbonic acid, water, and 
the compound C;,H,,.O,3, from which a tetrabrominated derivative was 
obtained. The tannic acid contains 1 ketone oxygen-atom. When 
dibromotannic acid is acted on by bromine, 4 hydrogen-atoms are 
eliminated, but only two of them are replaced by bromine, and 
CH »Br,sO is produced. This body also yields a pentacetic deriva- 
tive. 
Phlobaphen and “ oak-red”’ have the composition CyH,On, five of 
the hydregen-atoms being replaceable by acetyl. No methyl chloride 
is formed when the compound is converted into CssH».O,, by the action 
of hydrochloric acid at a high temperature. Phlobaphen yields two 
bromine derivatives, CssH.BrsO,;, sparingly soluble in alcohol, and 
CxHi¢BrioO,, freely soluble in alcohol. Seven hydrogen-atoms in the 
first body can be replaced by acetyl. 

Phlobapben does not contain a ketone oxygen-atom. It is reduced 
by hydriodic acid, and yields ethers when treated with alcoholic 
iodides and potash. On oxidation with potassium permanganate, the 
ether is converted into carbonic, oxalic, and acetic acids, and a solid 
compound which is decomposed by hydrochloric acid at 190° into ethyl 
chloride and pyrogallol. 

From these facts, the author concludes that the tannic acid from 
oakbark is a condensation-product of an aldehyde, C,H;.CO.CH,.CHQ, 
with tannin. Ww. C. W. 


Diphenylparaxylylmethane and its Products of Oxidation. 
By W. Hemiuian (Ber., 16, 2360—2379).—Diphenylparazylylmethane,* 
CHPh,.C,H;Me,, is obtained by heating together benzhydrol, para- 
xylene, and phosphoric anhydride. It is a solid, crystallising from 
ether in large shining transparent prismatic crystals, which melt at 
92°, and are easily soluble in alcohol, ether, benzene, and glacial 
acetic acid. Like triphenylmethane, it yields colouring matters 
similar to rosaniline, by successive nitration,, oxidation, and reduction. 
On careful oxidation with chromic mixture, it yields a resinous mass, 
which is partly soluble in concentrated soda solution; the residue, 
when extracted with boiling alcohol, yields methyldiphenylphthalide, 
the first homologue of diphenylphthalide described by Baeyer (Abstr., 
1880, 650). 


Metlyldiphenylphthalide, Ph,C<C*Me> G0, crystallises from 
VOL. XLVI. 4 
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alcohol in large shining prismatic crystals, is sparingly soluble in 
cold, more easily in hot alcohol. It melts at 179°, and sublimes 
without decomposition at 360°. 

Tolyldiphenylmethanecarborylic acid, CPh.(OH).C.H;Me.COOH, is 
obtained by first heating methyldiphenylphthalide with alcoholic soda, 
and then reducing the resulting sodium tolyldiphenylearbinolortho. 
carboxylate, CPh,(OH).C,H;Me.COONa, with zinc-dust; the solution 
so obtained is decomposed by an acid, when the tolyldiphenylmethane. 
carboxylic acid separates out as a white curdy precipitate. It crys. 
tallises from a mixture of alcohol and ether in large transparent 
tables, insoluble in water, but soluble in alcohol, ether, &c.; it melts 
at 217° and distils without decomposition. It is a strong monobasic 
acid, forming well-defined salts, which are mostly insoluble in water, 
but soluble in alcohol. By careful oxidation, it is easily reconverted 
into methyldiphenylphthalide. -. 


Methylphenylanthranol, C,H,Me< | SC.H,, is obtained by the 
ylpheny \é(oH)” y 

action of concentrated sulphuric acid on _ tolyldiphenylmethane. 
carboxylic acid, a formation exactly analogous to that. of phenyl- 
anthranol (Baeyer, loc. cit.). It crystallises from alcohol in light 
yellow shining tables which melt at 156°. It is soluble in ether, hot 
alcohol, and glacial acetic acid, insoluble in solutions of caustic alkalis, 
and of the carbonates of the alkali metals, but soluble in boiling 


alkalis. 

Methylphenyloxanthranol, CH Me<CPh(0 
dising methylphenylanthranol with chromic acid. By crystallisation 
first from glacial acetic acid, and then from alcohol, it is obtained in 
colourless rhombic tables melting at 195°, and soluble in alcohol, ether, 
and glacial acetic acid, but insoluble in caustic alkalis. Like phenyl- 
oxanthranol (Baeyer, loc. cit.), it dissolves in concentrated sulphuric 
acid, forming a purple solution, which becomes dark violet on 
warming. By reducing agents, it is converted into methylphenyi- 
anthranol. 


4) S08, formed by oxi- 


Methylphenylanthracene, CH, Me< CE" >0,H,, is obtained by heat 
ing methylphenylanthranol with zinc-dust. When crystallised from 
alcohol or glacial acetic acid, it forms tufts of yellow crystals which 
melt at 119°; its ethereal and alcoholic solutions exhibit distinct 
greenish-blue fluorescence. It forms a compound with picric acid, 
and when treated with sulphuric acid, is converted into a soluble sal- 
phonic acid. Chromic acid converts it into the oxanthranol. 

Tolyldiphenylmethane, CHPh,.C,H,Me, is formed by distilling bariam 
tolyldiphenylmethanecarboxylate with baryta. It. crystallises m 
long thin needles, united in globular masses, melting at 62°, and 
volatile without decomposition at temperatures above 360°. It is 
easily soluble in alcohol, ether, benzene, and glacial acetic acid ; its 
solutions exhibit well-defined blue fluorescence, which is observable 
in the crystals also. - The crystals of this hydrocarbon exhibit the 
remarkable property of giving out an intensely blue light when 
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mbbed. In its chemical behaviour the hydrocarbon resembles 
triphenylmethane and diphenylparaxylylmethane. On oxidation 
with chromic mixture, it yields a triphenylearbinolcarboaylic acid, 
CPh,(OH).C,H,.COOH, melting at 160—162°. 

This hydrocarbon is the third known, having the formula 


CHPh,.C,;H,Me.. 


E. and O. Fischer obtained one- containing the methyl-group, sym- 
metrically disposed as regards the methane residue, viz., in the posi- 
tion [1:4] (Annaten, 194, 242): A second one has also been obtained 
by these chemists from leucaniline; it melts at 59—59°5°, and on 
oxidation yields a carbinol melting at 150°. In this hydrocarbon 
the position ef the methyl-group to the methane residue is supposed 
to be the unsymmetrical one, viz., [1:3]. The author contends that 
this hydrocarbon is an ortho-compound, and that the tolyldiphenyl- 
methane described by him is in reality the: meta-compound, inasmuch 
as the acid from which it is formed can only have the constitution 


[CHPh, : Me : COOH = 1: 3: 6], 


and consequently the- tolyldiphenylmethane formed from: it must 

have the constitutional formula [CHPh,:Me=1:3]. The: portion 

of the products of oxidation of methyldiphenylphthalide; which is ~ 

soluble in soda, contains the sodium salts of tolyldiphenylcarbinol- 

metacarboxylic acid and triphenylmethaneanhydrocarboxylic acid. 
Tolytdipheny learbinolmetacarbozylic acid, 


CPh,(O#H).C,H;Me.COOH, 


crystallises from hot glacial acetic acid in small leaflets ; it is sparingly 
soluble even in hot alcohol and glacial acetic acid, and insoluble in 
the cold ; it melts at 250—255°, and is at the same time resolved into 
water and a yellow non-crystalline product. It forms well-defined 
crystalline salts, most of which are insoluble in water. Heated with 
acetic anhydride, it is partially converted inte an acetic compound, 
CnH,;,(Ac)Os. 


Triphenylmethane-anhydrocarborylic acid, CPh,. << . O00, 


is obtained from the mother-liquors obtained in the purification of the 
tolyldiphenylearbinolmetacarboxylic acid, from which it differs by 
being much more easily soluble in alcohol and glacial acetic acid : it 
crystallises in two distinct forms from its solutions in the latter 
solvent ; by quickly eooling the hot saturated solution, it is obtained 
in silky needles, and by slow evaporation in transparent tablets ; both 
forms melt at 244—246°, and distil at higher temperatures without 
decomposition. It is a monobasic acid, forming salts which as a rule 
are easily soluble in water: When distilled with excess of caustic 
alkalis, it yields benzophenone and benzene, the latter being a secon- 
dary product of the decomposition of terephthalic acid and benzoic 
wid. This decomposition is exactly analogous to that which pheno!- 
phthalein undergoes under similar conditions. 
Triphenylmethanedicarboaylie acid, CHPhn.CsH({COOH),. — This 
acid is obtained by treating the solution of triphenylmethaneanhy- 
22 
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drocarboxylic acid in caustic seda with zinc-dust, and filtering from 
excess of zinc, then decomposing the solution with hydrochloric acid, 
The white curdy precipitate so obtained is next crystallised from 
glacial acetic acid, when it forms slender needle-shaped crystals 
melting at 278—280°, and easily soluble in alcohol, ether, and 
glacial acetic acid. It is a dibasic acid, forming salts which are 
generally soluble in water; the silver salt is insoluble in water and 
alcohol. When distilled with an excess of an alkali, it yields triphenyl. 
methane. On oxidation, it is converted into triphenylmethane. 
anhydrecarboxylic acid. It dissolves in cold concentrated sulphuric 
acid, forming a greenish-yellow solution, which on warming changes 
first to green, then indigo-blue, violet, and finally assumes an intense 


purple. P. P. B. 


Carbonyldiphenyl Oxide and Hydroxyphenylene Ketone. By 
R. Ricater (J. pr. Chem. [2], 28, 273—309).—In this paper a more 
detailed account (Abstr., 1882, 618) is given of the ketones obtained 
originally by Kolbe and Lautemann (Annalen, 115, 197) by the action 
of phosphorus oxychloride on the basic and neutral sodium salts of 
salicylic acid. 

Carbonyldiphenyl oxide, CO(C,H,),0, is best prepared by the 
action of phenyl phosphate on sodium salicylate : 


Ph,PO, + 3C,H,(OH)COONa = 3CO(C,H,),0 + Na;PO, + 3H,0. 


It is obtained from alcoholic solution in white crystals, which melt 
at 173—174°, and sublime readily. It is soluble in hot alcohol, 
benzene, and chloroform, less soluble in cold alcohol and ether, and 
quite insoluble in water. This ketone is also formed by distilling 
phenyl phosphate with sedium meta- or para-hydroxybenzoate (with 
phosphorus oxychloride the reaction is quite different) ; by acting on 
potassium methyl salicylate with phenyl phosphate; by distillation of 
neutral or basic sodium salicylate with phosphorus pentoxide; by dry 
distillation of sodinm chloro-salicylate ; by the action of chlorosalicylic 
chloride on basic sodium salicylate, C,;H,C].COC1+C,H,(ONa).COONa 
= NaCl + CO, + CO(C,H,),0; and lastly by the activn of phos 
phorus oxychloride on sodium ortho-phenylbenzoate. The ketone 
character of the compound was demonstrated by the action of 
hydriodic acid and of zinc-dust; and also by fusion with potash, when 
it is decomposed inte salicylic acid and phenol. 

Methylenediphenyl oxide, CH,(C.H,).: O, is prepared by the action 
of hydriodic acid on the ketone, and forms white crystals, soluble in 
alcohol and ether, sublimable, and melting at 98°5°. It is easily 
oxidised again to the ketone by dilute nitric acid. By the action of 
phosphorus pentachloride, a bibasic acid of the formula (C,sH,0)PO, 
is formed, crystallising in needles, and melting at 255—260°. The 
ammonium and silver salts were prepared; the latter is insoluble in 
water. Dilute nitric acid decomposes it into phosphoric acid and the 
original ketone. Bromine gives a substitution-product with methylene- 
diphenyl oxide, and fuming nitric acid a dinitro-derivative of the 
ketone. 

Carbonyldihydroxydiphenyt, CO(C,H,.0H),, is formed as an inter- 
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mediate compound on fusing carbonyldipbenyl oxide with potash. 
With strong bases, it forms salts in which one atom of hydrogen 
is replaced by the metal, but with alcohol and acid radicals, at high 
temperatures, it forms compounds in which two hydrogen atoms 
are replaced. The author has prepared the barium and ammo- 
nium salts, and also a mono- and a di-methyl ether, an acetyl-com- 
pound, ©,s;H,0;Ac., and a benzoyl compound. In his opinion this | 
substance is not an acid containing the group COOH, as Merz and 
Werth have supposed (Ber., 14, 192), since no ether could be 
obtained by long action of hydrochloric acid on the substance dissolved 
in absolute alcohol, and from the nature of the above-mentioned salts 
and ether, the two hydroxyls are not of the same kind, but are similar 
in character to those in the glycols. Dilute nitric acid converts 
this substance into the original ketone. On heating it with fuming 
hydriodic acid and amorphous phosphorus, methylenediphenyl oxide 
is first formed by reduction, and finally the phosphoric acid compound, 
C,,H,O.PC(OH).. It differs from the ketone in being completely de- 
composed by fuming hydrochloric acid at 200° into phenol and 
carbonic anhydride. By reduction with sodium-amalgam, a crystalline 
substance, CxH,,0;, is formed. Since acetic anhydride decomposes 
it into the ketone and methylenediphenyl oxide, its formula may be 
(C\.H,O)”CO 

represented as CoHONCH, f ° 

By oxidation with chromic acid in glacial acetic acid or by perman- 
ganate of potash, the ketone is slowly but completely decomposed. It 
forms a dibromo-substitution product with bromine, and with nitric 
acid, a-carbonyldinitrodiphenyl oxide, melting at 145—150°, aud 
-carbonyldinitrodiphenyl oxide, melting at 260”. 

Hydrorydiphenylene ketone, co< OH (OH) > —This ketone is 
formed by the action of phosphorus oxychloride on neutral sodium 
salicylate, and differs in being easily soluble in alcohol, ether, and 
alkaline carbonates. It forms colourless needles melting at 91°. It can 
also be obtained by the action of phosphorus oxychloride on methyl 
or ethyl salicylate. By treating a mixture of basic sodium salicylate 
and ethyl salicylate with phosphorus oxychloride, a mixture of the 
two ketones is obtained. Distilled over red-hot calcium oxide, it is 
decomposed into diphenylene oxide and diphenyl ketone. Over red- 
hot zine-dust, it yields a substance smelling of diphenyl, soluble in 
caustic soda and reprecipitated by acids, and crystallising in beautiful 
colourless plates. The melting point of this substance is 51°; 
diphenyl, melting at 71°, was also obtained. This ketone is not 
reduced by zine or sulphuric acid, or by fuming hydriodic acid and 
phosphorus. Chromic acid completely oxidises it. The author has 
prepared a mono- and a di-nitro-derivative, also a disulpho- and a 
monobromo-substitution compound. 

Action of Phosphorus Oxychloride on Neutral Potassium Salicylate 
and Sodium Meta- and Para-hydroxybenzoates.—The action on potas- 
siam salicylate is the same as on the sodium salt. Sodium meta- 
hydroxybenzoate gives a yellow crystalline acid, melting and decom- 
‘ posing at 285°. The para-salt gives a chlorinated sublimable or 
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crystalline compound, melting and distilling at 105°. These reactions 
will furm the subject ef future research. 

Amongst the products ef the action of phenyl phosphate on sodium 
salicylate were found phenylbenzoic acid melting at 110—11]° 
diphenyloxide melting at 27—28°, and a substance, which the author 
supposes may be phenylene oxide (C,H,O). A. B. 


Unsymmetrical Tetraphenylethane. By R. Anscniirz (Ber, 
16, 2377—2379).—By the action ef aluminium chloride on a solution 
of stilbene bromide in benzene, a tetraphenylethane is formed, 
which is found to be identical with that obtained from unsymmetrical 
tetrabromethane, benzene, and aluminium chloride (Ber., 16, 1435), 
and alse with that obtained by the reduction of 8-benzopinacoline. 
The formation of this compound by these three reactions is repre- 
sented by the following equations :— 


CH,Br.CBr, + 4C,H, = CH,Ph + CPh, + 4HBr. 
CPh;.COPh + 2H, = CPh;.CH,Ph + H,0. 
CHPhBr.CHPhBr + 2C,H, = CPh;.CH,Ph + 2HBr. 


The formation of an unsymmetrical tetraphenylethane from 
symmetrical stilbene bromide is apparently due to an intermolecular 
change taking place in the stilbene bromide, and brought about by 
the action of the alaminium-chloride on thés substance. 

e. em 


Bromine-derivatives of 6-Naphtholazobenzene. By L. Mar. 
GARY (Gazzetta, 13, 438—440).—The author prepared B-naphtholazo- 
benzene by the action of diazobenzene chloride on an alkaline solution 
of B-naphthol, whereby a brown crystalline mass was formed, having 
a green metallic reflex, and after a few hours the whole of the colour- 
ing matter separated at the surface of the liquid. 8-Naphtholazoben- 
zene forms red-brown needle-shaped crystals, soluble in acetic acid, 
light petroleum, alcohol, and benzene, and melting at 125—126°, 
differing thereby from Typke’s a-naphtholazobenzene (Ber., 1877, 
p. 1550), one modification of which melts at 166°, and the other at 
175°. 

With the view of determining whether the action of bromine on 
A-naphtholazobenzene gives rise to a monobrominated derivative, and 
whether the substitution takes place in the benzene- or in the naphthol- 
group, the author treated that compound dissolved in acetic acid with 
bromine in the proportion required to form a monobromo-derivative, 
whereupon a brown crystalline mass separated, which after two crys- 
tallisations from alcohel yielded orange-red silky needles melting at 
160—161°, and ‘having the composition C,H,BrN : NCjHs.OH or 
C.H;N ? NCioH,Br.OH. In this respect 8-naphtholazobenzene differs 
from the a-eompound, which, according to Typke, does not yield a 
monobromo-derivative when similarly treated. 

This being established, the position of the bromine in the molecule 
may be detertnined by subjecting the monobromo-cumpound to Nietzki’s 
reaction for the preparation of the amidonaphthols: for if the bro- 
mine replaces an atom of hydrogen in the naphthol-group, the product 
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will be a bromamidonaphthol, whereas if the substitution takes place 
in the benzene-group, the result will be the formation of bromanilines. 
Experiment showed that the reaction took place in the manner last 
mentioned, the products being parabromaniline and amidonaphthol, 
the presence of which latter was demonstrated by converting it, 
according to Liebermann and Jacobsen’s method, into naphthaqui- 
none. Asa confirmation of this result, the author diazotised para- 
bromaniline, and treated A-naphthol with the product, obtaining 
thereby a body agreeing in crystalline form and melting point with 


the above-described product formed by direct bromination. 
H. W. 


Products of the Decomposition of Santonous Acid. By S. 
Cannizzaro (Gazzetta, 13, 385—395).—This acid heated in a stream 
of carbonic anhydride at 330—320°, gives off a few gas-bubbles, and 
yields a liquid distillate together with a crystalline substance satu- 
rated with oil, which condenses in the neck of the retort. At 360° a 
fresh portion of liquid acid is obtained, together with a crystalline 
matter and a considerable quantity of viscid yellowish oil; and on con- 
tinuing the heating at a temperature above 360° till nothing is left 
but a small carbonaceous residue, an oil distils over similar to that 
above mentioned, and bubbles of combustible gas are given off. 

The portion which distils up to 360° contains water, santonous acid, 
propionic acid, dimethylnaphthol dihydride, C,,H,O, dimethylnaph- 
thol, C,.H,,O, and an oil resolvable by potash into propionic acid and 
dimethylnaphthol dihydride, consisting therefore of the propionic 
ether of the latter. The portions which distil above 360° consist 
chiefly of this ether, together with a small quantity of dimethylnaph- 
thalene, C,,.Hy». The residue left in the retort when the heat has not 
been raised above 300°, and has been discontinued after water, san- 
tonous acid, and traces of other products have passed over, is an 
anhydride of santonous acid, which solidifies to a transparent brittle 
resin not perceptibly soluble in alcohol or ether: it dissolves, however, 
when heated for some time with alcoholic potash, and on evaporating 
the alcohol and replacing it by water, an alkaline solution is obtained, 
from which carbonic acid does not separate any phenol, and hydro- 
chloric acid throws down santonous acid. This acid is also found in 
the residue left after heating to 360°. If the temperature has been 
raised from that point to 400°, the residue consists of a mixture of 
CyH,O and C,.H,O; but if it has been raised above 400°, the 
residue is small in quantity, and does not contain any determinable 
product. 

The formation of these products appears to take place as follows : 
l. Part of the santonous acid C,;H»Os, is resolved into water and the 
anhydride C,;H,,O,. 2. A small portion of the santonous acid is 
carried over unaltered by the aqueous vapour, and another portion is 
split up into propionic acid and dimethylnaphthol dihydride, C,;H.O; = 
C,;H,O, + C,.H,,O. 3. When all the water that can form has been 
given off, the anhydride, C,,H,O, is transformed by the action of 
heat into the propionic ether of dimethylnaphthol dihydride, 


C,,H,,0.C;H,0. 


528 ABSTRACTS OF CHEMICAL PAPERS. 


4. The dimethylnaphthol which is formed in variable quantity, and 
the small quantity of dimethylnaphthalene obtained towards the end 
of the process, are secondary products of the decomposition of the 
methylnaphthol dihydride. 

Dimethylnaphthol dihydride, C,,.H,O = H:2,CjoH;Me,.OH, is pre. 
pared by decomposing its propionic ether with alcoholic potash, 
evaporating the alcohol, saturating with carbonic anhydride, and dis. 
tilling in a current of steam. When purified by solution in alcohol 
and precipitation with water, it crystallises on cooling in very slender 
silky needles, which after two or three recrystallisations melt con. 
stantly at 113°. It is very soluble in ether, alcohol, benzene, and 
petroleum, especially when hot, nearly insoluble in cold water. It is 
volatile, and distils unaltered with vapour of water. When treated 
with phosphorus pentasulphide, it gives up 1 mol. H,O, and is con- 
verted into dimethylnaphthalene, C,.H,,, identical with that which is 
obtained from dimethylnaphthol, and therefore analogous in constitu- 
tion to Glaser’s dibromonaphthalene melting at 81°. When heated 
with sulphur in a test-tube, it is partly decomposed, with evolution of 
hydrogen sulphide and formation of dimethylnaphthol, C,H,Me,.0H, 
melting at 134°. 

The results above described, and those previously observed by 
Cannizzaro and Carnelutti (Abstr., 1883, 77), may be explained by 
regarding santonous acid as a tetra-substituted derivative of napbh- 
thalene tetrahydride, H,C,Hs, represented by the formula 


H,,C,.H,Me,(OH) .CH,.CH,.COOH, 


which is that of a tetrahydride of dimethylhydroxynaphthylpropionic 
acid. On heating it, two out of the four additive hydrogen-atoms are 
detached, and employed in separating the propionic acid residue, the 
products thereby formed being dimethylnaphthol dihydride and pro- 
pionic acid, thus— 
H,,C,oH,Me,(OH).CH,.CH,.COOH = H.,C,.H,Me.(OH)H + 
CH;.CH,.COOH. 


The resinous substance formed by elimination of a molecule of 
water from santonous acid may be regarded as an inner anhydride, 
in which the propionic residue, having lost its acid hydroxyl, has 
attached itself to the phenolic oxygen, as in the phenolic ethers, a 
change which may be represented by the following equation :— 


H,,CyH,Me,(OH).CH;.CH,COOH = H 
H.,CwHMex<orr CH? 


When this anhydride is heated, two out of the four additive 
hydrogen-atoms may be supposed to separate the propionic residre 
from the naphtholic nucleus, leaving it attached by the oxygen as an 
acid radicle, and thereby forming the propionic ether of dimethy!- 
naphthol dihydride, CH;.CH,.COO.C,.H,Mez, H,. H. W. 


Derivatives of Phenanthraquinone. By J. Srrassurcer (Ber., 
16, 2346—2348).—Mononitrophenanthraquinone, obtained by nitra- 
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ting phenanthraquinone (Anschiitz and Schultz, Ber., 9, 1404), yields 
on nitration a dinitrophenanthraquinone, which is converted by 
oxidising agents into the a-dinitrophenic acid melting at 253°, and in 
which Schultz has shown that both nitro-groups occupy the para-posi- 
tion (Annalen, 196, 29). Hence mononitrophenanthraquinone must 


have the constitutional formula C,H.<(4>CsHs.NO, [4]. 


Paramononitrodiphenie acid, 
COOH.C,H,.C,.Hx.NO.).COOH [2: 1:4: 2], 


is obtained by oxidising the above mononitrophenanthraquinone, It 
forms yellow prismatic needles melting at 217°. On reduction with 
tin and hydrochloric acid, it yields an amido-derivative ; the hydro- 
chloride of this, when distilled with lime, yields para-amidofluorene, 
CoH, 
>OH:, which crystallises from alcohol in pale-brown needles 
NH..C.H; 
melting at 123°. Pp. PB. 


Hydrocyanides of the Diketones, and their Saponification. 
(Preliminary Notice.) By F. R. Japp and N. H. J. Miter (Ber., 16, 
2416—2418).—When benzil hydrocyanide, prepared according to 
Zinin’s method, is treated with hydrochloric acid gas, it yields a 
substance crystallising from benzene in pale yellow needles melting 
at 196°, and having the formula C,-H,,N,O, also an acid containing 
nitrogen, which crystallises from water in prisms melting at 185°. 

Phenanthraquinone Hydrocyanide, C,4H,02( HCN )2.—Phenanthraqui- 
none is treated with aqueous hydrocyanic acid (30 per cent. HCN), 
and the solution filtered from unaltered phenanthraquinone. The 
new compound separates in slender needles which easily decompose 
when moist. It is freed from phenantbraquinone by washing with 
chloroform, and then dried over concentrated sulphuric acid. When 
saponified with hydrochloric acid, it yields a compound crystallising 
from benzene in colourless silky needles, which melt at 241°, and have 
the composition C,.H,,NO. At the same time an acid of the formula 
C,.H,;NO, is formed; this melts at 183°, and its constitution is pro- 


bably— 
C,H,.C.COOH 


bc . 
C.Hy.C.CH,.NH, 
The compound C,.H,,NO is probably the lactame or lactime of this 


acid. P. P. B. 

Anthracene-carboxylic Acid from Methylanthraquinone. 
By E. Bérnstetw (Ber., 16, 2609—2613).—One part of the crude 
methylanthraquinone (Abstr., 1883, 70) crystallised from alcohol is 
mixed with concentrated sulphuric acid (6 parts), water (1 part) 
added, and then powdered potassium dichromate (24 parts) in small 
quantities at a time. The mass must be continually stirred during 
the reaction, which is very violent, and. after all the chromate has 
been introduced the product is heated for some time at about 110— 


330 ABSTRACTS OF CHEMICAL PAPERS. 


120°, water being added if necessary. When cold, the product is 
washed, boiled with dilute ammonia until the ammoniacal odour dis. 
appears and the filtrate acidulated, when the anthraquinonecarboxylic 
acid is precipitated. The residue insoluble in ammonia is a mixture 
of anthraquinone and methylanthraquinone. The anthraquinone. 
carboxylic acid is warmed with an excess of dilute ammonia and 
twice its weight of zinc-dust gradually added; the filtrate is dark 
yellow by transmitted light, and exhibits a strong blue fluorescence, 
On the addition of a mineral acid, anthracenecarboxylic acid jis 
thrown down as a voluminous yellow precipitate; it is sparingly 
soluble in cold, more readily in hot alcohol, the solution showing an 
intense blue fluorescence. It crystallises from alcohol in small yellow 
scales, soluble in glacial acetic acid, sparingly in chloroform, and 
almost insoluble in benzene and carbon bisulphide; it melts at about 
280°, and sublimes, forming small scales and needles. The alkali salts 
are readily soluble in water, the barium salt almost insoluble. The 
ethyl derivative crystallises in white scales melting at 134—135°, 
showing that the acid is identical with the anthracenecarboxylic acid 
»btained by Liebermann and Bischof (Abstr., 1880, 399), in which 
the carboxyl-group has the same position as the hydroxyl-group in 
tiydroxyanthraquinone. The chloride, C,\,H,OCI, forms a yellow solu- 
tion with benzene, showing an intense green fluorescence, and yielding 
the chloride in nodules on evaporation; it also dissolves readily in 
ebloroform, carbon bisulphide, ether and alcohol, and is readily de- 
composed by boiling with water. The amide, C,;H,,NO, crystallises 
from glacial acetic acid in lustrous pale yellow scales, insoluble in 
water, benzene, carbon bisulphide, and chloroform; it is sparingly 
soluble in alcohol, from which it crystallises in slender yellow needles, 
melting at 293--295°. Its solutions show a blue fluorescence. By 
the action of sodium-amalgam or of hydriodic acid and amorphous 
phosphorus on the acid, hydro-derivatives are obtained. When an 
alcoholic solution of the acid is warmed with sodium-amalgam, and 
acetic acid added from time to time to diminish the alkalinity, the 
solution becomes gradually decolorised. The dihydro- and tetrahydro- 
unthracenecarboxylic acids obtained are separated by crystallisation 
from alcohol, the former, C,;H,,0., separating first in star-like groups 
of colourless scales readily soluble in the ordinary solvents ; it shows 
a faint blue fluorescence both in solution and when dry; its alkali 
salts are readily soluble, those of the alkaline earths and heavy metals 
sparingly soluble; it melts at 203°. Tetrahydroanthracenecarborylic 
acid, C,sH,,O2, is more readily soluble in alcohol than the last-men- 
tioned acid, and crystallises in colourless lustrous rhombic plates 
melting at 164—165°, and showing no fluorescence. By the action of 
hydriodic acid (sp. gr. 1‘7) and amorphous phosphorus at 220—230°, 
a mixed product is formed, and on fractionally crystallising it from 
alcohol, hexhydroanthracenecarborylic acid, C\sH\.Q,, is obtained melt- 
ing at 232°; it crystallises from benzene, chloroform, and carbon 
bisulphide in slender colourless needles, and from alcohol in nodules; 
in solution, it shows « faint blue fluorescence. The more soluble 
fractions melt between 150° and 200°, and appear to contain the tetra- 
hydro-acid. A. K. M. 
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Phellandrium Aquaticum. By L. Pesci (Gazzetta, 13, 496).— 
This plant yields an essential oil, about 80 per cent. of which consists 
of a terpene (Phellanthrene) boiling at 103—104° under a pressure of 
80 mm., and at 171—172° under 766 mm. Sp. gr. 0°8558 at 10°. 
Refractive index for D= 1-481. Rotatory power [a}p = — 16°74. 
The author has not succeeded in obtaining pure hydrochlorides. 
Phellanthrene heated at 140—150° in sealed tubes is converted into a 
transparent neutral solid substance, soluble in ether, insoluble in 
alcohol,-melting at 86°, isomeric with the liquid, but differing from it 
in having a strong dextrorotatory power. H. W. 


Carvol. By A. Beyer (Arch. Pharm. [3], 21, 283—288).—Glad- 
stone has shown that the carvol obtained from dill-oil agrees in its prin- 
cipal physical properties with the carvol from caraway oil. Fliickiger 
found that the carvol obtained from German mint-oil, Mentha crispa, 
differed from the carvol from the other two suurces in being strongly 
levorotatory. The author has re-examined the carvol obtained from 
these three oils. To obtain it, the crude oils were distilled, the 
portion of the caraway oil distilling at 223°, those of the German 
mint-oil at 215—230°, and 200—215° being employed. The crude 
dill-oil was used without distillation. The hydrogen sulphide com- 
pounds, (C,,H,,O).,SH,, were first obtained in the crystalline state 
and recrystallised from a mixture of three parts of chloroform and one 
of alcohol. The yield from caraway oil was 8 per cent., that from 
dill-oil 40 per cent., whilst the first fraction of the mint-oil yielded 50 
per cent., the second fraction 30 per cent. All the hydrogen sulphide 
compounds melted at 187°. The specific rotatory power [a }p at 20° of 
the compound from caraway oil was + 5°53, from dill-oil + 5°44, from 
mint-oil — 5°55. No crystallographic difference in the compounds 
could be detected. By the action of hydrogen sulphide on an alcoholic 
solution, all the three compounds were converted into the amorphous 
thiocarvol (C,.H,,8),,SH,. The carvol obtained from all the hydrogen 
sulphide compounds agreed in boiling point and density; and the 
specific rotatory power of carvol from caraway-oil and dill-oil was 
nearly the same, being dextrorotatory; the carvol from mint-oil, 
however, was levorotatory ([¢ |» = — 62°46 at 2°). 

The carvol from mint-oil was distilled from metaphosphoric acid, 
the resulting carvacrol dissolved iu potash solution, filtered, decom- 
posed with sulphuric acid, and the carvacrol, C,.H,O, was dried over 
calcium chloride. It solidified at — 20° to a crystalline mass. The 
boiling point was 230—-231°; sp. gr. at 4° 0-975, specific rotatory 
power 0. The crystalline barium salt of carvacrolsulphonic acid was 
also prepared. It was thus shown that the carvacrol from levo- 
rotatory carvol is identical with the carvacrol from dextrorotatory 
carvol. A small quantity of a hydrocarbon boiling at 168—-171° was 
obtained from the mint-oil. It was levorotatory, and appeared to be 
a terpene. W. R. D. 


Cinchocerotin. By A. Heims (Arch. Pharm. [3], 21, 279—283). 
This substance was exhibited by its producer, Kerner, at the exhibi- 
tions at Paris in 1858 and at London in 1862. It had been deposited 
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in copper tubes through which hot alcohol was passed after having 
exhausted a mixture of calcium hydroxide and South Americay 
calisaya bark. The brown mass yielded two different substances 
when treated with alcohol, the first and larger constituent was a 
white crystalline body, for which the author proposes to retain the 
name cinchocerotin, the second a light yellow substance of which only 
a small quantity was obtained. The first constituent is represented 
by the formula C.,H,.O., and melts at 130°. It is dissolved by the 
ordinary solvents, and when oxidised with chromic mixture, yields 
butyric and acetic acids, together with an acid which was obtained in 
crystals melting at 72°. This the author proposes to call cinchocero. 
tic acid, CyH220,. Cinchocerotin is not attacked by alkalis, and is 
probably allied to betulin and cerin in constitution. The second con- 
stituent of the crude mass is decomposed at 230° without melting, 
and when heated with glacial acetic acid forms a crystalline acid 
melting at 54°, which is easily soluble in alcohol, ether, and light 
petroleum. It forms sparingly soluble metallic salts. A further 
examination of this constituent was not possible owing to the small 


yield. W. R. Dz 


Piscidin, the Active Principle of Jamaica Dogwood. By E. 
Hart (Amer. Chem. J., 5, 39—40).—Fluid extract of Jamaica dog- 
wood was mixed with lime, left at rest for half an hour in a 
warm place, filtered, and water added to the filtrate from which, after 
2—3 days, crystals of piscidin separate. After purification, it is ob- 
tained iu nearly colourless microscopic crystals of the formula C9H,,0,, 
and melting at 192° (uncorr.). It is insoluble in water, slightly 
soluble in ether or cold alcohol, much more soluble in boiling alcohol, 
readily in benzene and chloroform. It dissolves in strong hydro- 
chloric acid, and is reprecipitated by water apparently unchanged. 
It does not seem to be a glucoside, and gives no precipitate with lead 
acetate. The alcoholic solution is neutral in reaction. A. J. G. 


Action of Nitric Acid on Teucrin. By A. Ociiatoro (Gazzetta, 
13, 498).—In his memoir on Teucrium fructicans (Abstr, 1879, 728), 
the author showed that tencrin, the glucoside of this plant, when 
treated with dilute nitric acid, is converted into a monobasic acid, 
C.H,O., melting at 180°. Further experiments on this acid and its 
derivatives have shown that it is identical with anisic acid. - 

H. W. 

Saponin from “Saponaria officinalis.” By C. Scwrapareti 
(Gazzetta, 13, 422—43v):—The analyses hitherto made of saponin 
obtained from different plants are not very concordant, the results 
varying indeed from 47°52 per cent. C and 7:16 H (Overbeck) to 
52°63 C and 7°48 H (Rochleder and Schwarz). Moreover the exper- 
ments of the last-named chemist lead to the conclusion that the 
carbohydrate obtained in the first instance from saponin by decom- 
position with acids, is not grape-sugar, but a body convertible into 
that sugar by the further action of acids,—and consequently that 
saponin is not a glucoside but an amyloid. To throw further light on 
this matter, the author has endeavoured to determine whether the 
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products extracted from different plants and included under the 
name of saponin, are really identical, and in the present paper he 
describes the results obtained with saponin from Saponaria officinalis. 

The root of this plant, dried and coarsely pounded, was boiled 
for three days in a reflux apparatus with alcohol of 90°; after which 
the boiling alcoholic decoction was separated and left for some days 
in a cool place, whereupon the sides of the vessel became coated 
with a copious yellow flocculent deposit which, when freed from 
colouring matter by treatment with a warm mixture of alcohol and 
ether, consisted of saponin, still however very impure. Treatment 
with alcohol and animal charcoal still left it contaminated with about 
3 per cent. of mineral matter. It was therefore dissolved in the 
smallest possible quantity of water; the cold solution was precipitated 
with saturated baryta-water; the resulting barium saponate, after 
washing with baryta-water, was suspended in water and decomposed 
by a current of carbonic anhydride, then heated to the boiling point, 
and filtered; the filtrate evaporated to a syrup at a gentle heat was 
precipitated with alcohol; and the still yellowish saponin was further 
purified with alcohol of 90 per cent. The substance thus obtained 
still contained barium salts, to remove which it was dissolved in water 
and treated with dilute sulphuric acid, added drop by drop; and the 
filtered liquid, after concentration at a gentle heat, was precipitated 
with alcohol and ether, these operations being repeated a second and 
a third time, and the product finally purified with boiling alcohol of 
90 per cent. in quantity not sufficient to dissolve it completely. The 
alcoholic solution evaporated in a vacuum left perfectly white flocks 
of pure saponin, which were washed with ether and dried over sul- 
phuric acid, 

Suponin thus prepared gave, as the mean result of five analyses, 
52°65 per cent. carbon and 7°36 hydrogen, agreeing nearly with the 
formula C,H, O,., which requires 52 86 C and 7-44 H. Saponin from 
(lypsophila was found by Rochleder to contain 52°65 carbon and 7°34 
hydrogen. 

Pure saponin is a very white amorphous inodorous powder, which 
excites sneezing when inhaled by the nostrils; it has a pungent dis- 
agreeable taste, and is poisonovs; dissolves very freely in water, but 
is insoluble in ether, benzene, and chloroform, and only slightly soluble 
in alcohol. Heated on platinum-foil, it decomposes, emitting an odour 
of burnt sugar, and leaving a porous residue difficult to burn. Saponin 
is levogyrate, like most glucosides; specific rotatory power [a]p = 
—730: it is the least optically active of all known glucosides, 

Saponin, as already observed, is remarkable for the power of its 
aqueous solution to dissolve salts which are insoluble in water. When 
its aqueous solution, mixed with lead acetate, is precipitated by 
hydrogen sulphide and filtered, the liquid which passes through is 
black from dissolved lead sulphide, which may.be precipitated from it 
by adding a small quantity of alcohol. A boiling aqueous solution of 
saponin dissolves barium carbonate (up to 10 per cent.), which may be 
precipitated by sulphuric acid; nevertheless barium sulphate is slightly 
soluble in aqueous saponin. This property of dissolving salts throws 
great difficulty, as already observed, in the way of purifying saponin. 
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This substance likewise dissolves gases, and incloses them mechani. 
cally. A dilute aqueous solution of saponin forms on agitation a very 
persistent froth. 

An aqueous solution of saponin mixed with hydroxide of potassium, 
barium, or strontium, yields precipitates of the corresponding com. 
pounds. The barium compound has the composition— 


Cx2H 5,0 15.Ba. Cy2H 5209. Ba. Cy2H 5305. 


Products of Decomposition of Saponin.—An aqueous solution of 
saponin was heated on a water-hath with dilate sulphurie or hydro- 
chloric acid, the liquid being filtered after two hours, m order to 
remove the flocculent substance which separated, and thereby prevent 
its further decomposition by the acid; the filtered solution was then 
again boiled, the new precipitate separated, and these operations 
were repeated a third time. The three precipitates thus obtained 
agreed very closely in composition, giving as the mean result of their 
analysis, 60°65 per cent. carbon and 8°22 hydrogen, numbers agreeing 
nearly with the formula C,yH,.O,,, which requires 61:06 carbon, 8°38 
hydrogen, and 3°56 oxygen. The decomposition of saponin by dilute 
acids may therefore be represented by the equation— 


2C;,Hs,01, + 3H,0 = CoHeeOjs + 4CeHi20,. 


The compound C..H,,O,; is called by the author saponetin, to dis- 
tinguish it from the sapogenin of Rochleder and others, which was not 


of constant composition. Saponetin is a whitish microcrystalline 
substance, insoluble in water, alcohol, and ether. 

The glucose formed by the action of dilute acids on saponin is 
dextrogyrate, its specific rotatory power being [a]p = +52°48. It is 
fermentable, has a saccharine taste, and has not yet been erystallised, 
its solution, after concentration to a syrup, having remained for six 
months without giving any sign of crystallisation. Further experi- 
ments are however required to determine whether it is a peculiar sugar 
distinct from dextrose, or whether the difference between its optical 


rotatory power and that of the latter is due to some other cause. 
H. W. 


New Synthesis of Quinoline-derivatives. I. By L. Kyorr 
(Ber., 16, 2593—2596).—By the action of ethyl acetoacetate on aniline, 
Oppenheim (Ber., 9, 1098) obtained diphenylcarbamide, alcohol, and 
acetone. Different results are obtained on modifying the conditions of 
the experiment. At the ordinary temperature a layer of water sepa- 
rates after some days, whilst a heavy oil is formed which appears to 
be the condensation-product PhN : CMe.CH,.COOEt. Aniline and 
ethyl acetoacetate react more readily when the mixture is heated 
nearly to the boiling point. When the mass becomes dark yellow 
the reaction should be interrupted; the product is then treated with 
concentrated sulphuric acid, diluted with water, and alkali added, 
when hydroxymethylquinoline, CyH,ON (m. p. 222°), is precipitated. 
The author explains its formation thus :— 
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PhNH, + COMe.CH,.COOEt — H,O = PhN : CMe.CH,.COOEt: 
PhN : CMe.CH;.COOEt + HO = PhN : CMe.CH,.CUOH + Et.OH ; 


PhN : CMe.CH;.COOH — H,0 = 


If the reaction be conducted in a sealed tube at 120°, a substance of 
the formula C,oH,,NO, (m. p. 81°) can be isolated, and is probably 
anilacetoacetic acid, PhN :CMe.CH,.COOH; it yields hydroxy- 
methylquinoline when treated with sulphuric acid. Hydroxymethyl- 
quinoline is sparingly soluble in water, more readily in hot alcohol, 
insoluble in ether; it has both basic and acid properties, but is pre- 
cipitated by carbonic anhydride from alkaline solutions; it forms a 
crystalline sodium salt, hydrochloride, sulphate, and platinochloride. 
When distilled with zinc-dust, it yields a-methylquinoline, and may 
therefore be designated y-hydroxy-a-methylquinoline. 
A. K. M. 


Condensation-products of Methylated Quinolines and Pyri- 
dines. By E. Jacopsen and C. L. Remer (Ber., 16, 2602—2608).— 
It has been shown by the authors (Abstr., 1883, 922) that a yellow dye, 
CyH,,NO,, is formed by the action of phthalic anhydride on quin- 
aldine, or on crude coal-tar quinoline, and that similar dyes are also 
yielded by the homologues of quinaldine and by pyridine. Further 
investigation shows that the substance obtained from pyridine is due 
to the presence of picoline, and that pure pyridine, like pure quino- 
line, is not acted on by phthalic anhydride. They conclude that 
Traub’s quinophthalone (Ber., 16, 297) is also most probably derived 
from a methylquimoline, and that it is either identical or isomeric 
with quinoline-yellow, €,,H,,NO,. Paramethylquinophthalone, 
CisH,;NO,, is obtained by heating paramethylquinaldine with phthalic 
anhydride and zinc chloride at 200°, boiling the melt with hydro- 
chloric acid and crystallising from alcohol; it forms long gold- 
coloured needles melting at 203°, and resembling quinoline-yellow. 
It is insoluble in water, sparingly soluble in alcohol, readily in glacial 
acetic and concentrated sulphuric acids; it dyes silk and wool 
almost exactly like quinoline-yellow. The paramethylquinaldine can 
be obtained from paratoluidine and aldehyde by Doebner and Miller’s 
method, and purified by fractional distillation and by means of the 
sparingly soluble chromate (C,,Hi,N),,H,Cr.0;. It melts at 55° and 
boils at 259—261°. When ecoal-tar pyridine is heated with phthalic 
anhydride and zinc chloride at 200°, and the product treated with hot 
dilate hydrochlorie acid, the greater portion (containing unaltered 
pyridine) dissolves, whilst the ‘residue, after crystallisation from 
glacial acetic acid and from alcohol, yields bright yellow silky scales 
of pyrophthalone melting above 260° with partial decomposition. It 
is almost insoluble in water, sparingly soluble in alcohol, readily in 
glacial acetic acid. Its formula, C,H,NO,, indicates its derivation 
from picoline present in the pyridine, thus: C,H;,N + C,H,OQ; = 
C,H,NO, + H,O, and experiment proves that it cannot be obtained 
from perfectly pure pyridine, whilst coal-tar picoline gives an 
abundant yield. A second substance, apparently of the same com- 
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position as pyrophthalone, is also formed ; it is, however, more readily 
soluble in alcohol, and crystallises from glacial acetic acid in slender 
orange-red needles, melting below 200°; it seems probable therefore 
that two different picolines exist in coal-tar. Both of these phtha. 
lones from picoline dye silk and wool yellow, but much fainter than 
quinoline-yellow. 

The fact that only methylated pyridines and quinolines react with 
phthalic acid indicates that it is the hydrogen of the methyl-group 
which becomes substituted, and not that of the pyridine nucleus as 
was previously assumed. In this case quinoline-yellow will have the 
formula C,H,N.CH : C,0,: C,H, This view is supported by the 
behaviour of the phthalones on oxidation; for if the substitution 
took place in the pyridine nucleus, pyridinecarboxylic acids (or 
quinolinecarboxylic acids) would be expected to result from the de. 
composition of the phthalyl-group. On heating quinoline-yellow with 
nitric acid (sp. gr. 12), phthalic acid is produced, together with 
resinous substances, and a second acid containing nitrogen ; this latter 
acid is sparingly soluble in water, very readily in mineral acids. A 
substance of similar properties is obtained when a mixture of chromic 
and sulphuric acids is employed, the product in this case, however, 
contains no phthalic acid. On neutralising with barium hydroxide 
and evaporating the filtrate, a sparingly soluble barium salt is obtained 
yielding an acid which crystallises in colourless needles melting at 
157°. It dissolves very readily in hot, less so in cold water, and very 
readily in mineral acids; it forms a platinochloride, crystallising in 
yellowish-red prisms, and when heated with lime emits an odour 
resembling that of quinoline. It is probably a new quinolinemono- 
carboxylic acid. Pyrophthalone isalso very readily oxidised by nitric 
acid, yielding phthalic acid and an acid containing nitrogen, which 
however has not yet been examined. 

When quinaldine (1 mol.) is heated with benzaldehyde (1 mol.) 
and zine chloride at 160—170°, the product dissolved in hot con- 
centrated hydrochloric acid, and poured into water, the hydrochloride 
of a solid base (benzylidenequinaldine) is precipitated in yellowish 
needles. The free base, C,,H,;N, is insoluble in water, sparingly 
soluble in cold, readily in boiling alcohol, from which it crystallises in 
colourless lustrous needles melting at 99—100°. At a higher tempera- 
ture, it sublimes without decomposition, its vapour having an odour 
resembling that of quinoline. Its formation takes place thus:— 
‘eH,N + C;H,O = C,,HiN + H,0. Its salts are sparingly soluble 
in cold water; the acid chromate, C,,H,;N,H,Cr.0; + 2$H,O, forms 
slender reddish-yellow needles sparingly soluble even in boiling water. 
The same base is produced by the action of benzal chloride on quinal- 
dine in the presence of zinc chloride. Benzylidenequinaldine can be 
readily oxidised, nitric acid (sp. gr. 1-4) yielding a mixture of several 
acids, from which paranitrobenzoic acid could be isolated. When 
oxidised with chromic and sulphuric acids, benzoic acid is formed. 
Picoline also yields a condensation-product with benzaldehyde analo- 
gous to that obtained from quinaldine, whilst pure pyridine is not 
attacked. It is probable therefore that in these reactions the substi- 
tution also takes place in the methyl-group, and that benzyildene- 
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quinaldine has the constitution C,H,N.CH:CHPh. Benzylidene- 
uinaldine is identical with the base obtained by Wallach and Wiisten 


(Abstr., 1883, 1097). A. K. M. 


Preparation of Quinaldine on the Large Scale. By G. 
Scnuttz (Ber., 16, 2600—2601).—When aldehyde is added to an 
aqueous solution of aniline hydrochloride, and the two are allowed to 
react in the cold, the hydrochloride of a solid base is produced, and 
on melting this, either alone, or better, with zinc chloride, it is con- 
verted into quinaldine. When paraldehyde, acetal, aldol, and similar 
substances are employed in place of the aldehyde, and other primary 
aromatic bases in the place of aniline, compounds are obtained 
which yield bases analogous to quinaldine when melted with zinc 
chloride. From the product of the action of free aniline on aldehyde 
a solid base has been isolated, apparently identical with the above. 
By boiling with hydrochloric acid both are decomposed (although 
not readily) into aniline and aldehyde, and then converted into quin- 
aldine. The composition of these bases appears to be far from constant, 
and to vary with the relative proportions of the components. From 
paraldehyde and aniline hydrochloride, a base was obtained which, 
after solution in benzene and precipitation with alcohol, had the com- 
position Ci.Ha»N2, whilst a base obtained in another way had the 
formula C\H,.N;, agreeing with Schiff’s ethylidenediphenamine. 

A. K. M. 

Sparteine. (Preliminary Notice.) By O. Brrnuermer (Gazzetta, 
13, 451—454).—This base, C\sH..N2, was first obtained from Spartiwm 
scopariwm by Stenhouse in 1881, who determined its composition, and 
was afterwards examined by Mills, who showed that it is a tertiary 
diamine. The sparteine examined by the author was prepared from 
Spartium scoparium by a slight modification of Stenbouse’s method ; 
it distilled to the last drop at 180—181° under a pressure of 20 mm. 
Its solution in alcohol at 96° has a specific rotatory power [a]p= 
— 146 for a concentration of 23°88 at 26°. It bears a heat of 200° 
withont alteration, but becomes partially carbonised at higher tem- 
peratures; is not decomposed’ by heating in sealed tubes with hydro- 
chloricacid. Bromine acts strongly on sparteine at ordinary tempera- 
tures, even when it is largely diluted with ether, forming an undefined 
resinous mass. 

On gradually adding 3 parts’ iodine dissolved in ether to an etheric 
solution of 1 part sparteine, the iodine is decolorised, and a black pre- 
cipitate is formed, which when separated, washed with ether to remove 
free iodine, and dissolved in boiling alcohol, separates on cooling in 
beautiful green needles, having the composition C,;HN,.I;. This 
compound is insoluble in cold water and alcohol, but dissolves readily 
inthose liquids when heated; it is insoluble in ether, permanent in 
the air, and yields free sparteine when heated with potash. 

Sparteine (as sulphate) oxidised with potassium permanganate 
yields a small quantity of a volatile acid, having the odour of the 
fatty acids, together with a non-volatile acid having the composition 
of a pyridinemonocarborylic acid, C;SHsN.COOH; and on distilling a 
salt of this acid with lime, a volatile base is obtained having all the 
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properties of pyridine. The author intends to continue his experi. 
ments'as soon as he is in possession of a larger quantity of material, 
H. W. 

Hydrocyanides of Organic Bases. By A. Craus and FE. A. 
Merck (Ber., 16, 2737—2748).—Aniline, toluidine, quinine, cinchoni- 
dine, and strychnine, dissolve in aqueous hydrocyanic acid. An 
excess of acid renders the solution very unstable. The salts have not 
been isolated, as they are decomposed by evaporation in a vacuum. 
Although the bases are completely withdrawn from these liquids by 
ether, the solutions are not mere mechunical mixtures, since they 
yield double cyanides with mercuric cyanide; e.g., when mercaric 
cyanide is added to a solution of aniline hydrocyanide, white tabular 
crystals, NH,Ph,HCN + Hg(CN), are deposited, which dissolve in 
water, alcohol, and ether. 

When mercuric cyanide is added to tetramethylammonium iodide, 
two salts are formed, viz., a white salt of the composition 


NMe,I,Hg(CN)., 


freely soluble in water, and a yellow salt, NMe,.CN,HgICN, sparingly 
soluble in water. The white salt slowly changes into the yellow 
isomeride at the ordinary temperature, more rapidly at 200°. 

Tetramethylammonium cyanide, NMe,.CN, prepared by the action of 
barium cyanide on tetramethylammonium iodide, has been described 
by C. Thompson (this vol., p. 286). The clear crystals of the salt 
become opaque at 150°, decrepitate at 215°, and melt at 295°. The 
salt can be volatilised at 225—230° without melting. With mercuric 
cyanide it forms a double salt, NMe,.CN,Hg(CN),, crystallising in 
prisms melting at 275°. The corresponding silver salt, 


NMe,.CN,AgCN, 


has been described by Thompson. Tetramethylammonium cyanide 
dissolves cobalt cyanide and ferrous cyanide, forming tetramethyl- 
ammonium cobalticyanide and ferrocyanide respectively. The latter 
compound has been described by Barth (Ber., 8, 1484). The former 
crystallises in yellow plates, and resembles the potassium cobalti- 
cyanide in its properties. 

Cinchonidine ethyleyanide, CjyyH»2N,0,EtCN, prepared by the action 
of barium cyanide on cinchonidine ethylsulphate, forms white crystal- 
line needles, which are decomposed by carbonic acid, and rapidly 
absorb moisture from the air. It is soluble in water but insoluble in 
ether and chloroform. The crystals melt with decomposition at 140°. 
Quinine ethylevanide, CoHyN,O02,EtCN, crystallises in needles soluble 
in alcohol. The crystals melt at 90° and begin to decompose at 95°. 
Strychnine ethylcyanide, C,H»,N,O,,EtCN, is less hygroscopic and 
more stable tlan the quinine and cinchonidine compounds. It dissolves 
freely in water, but is less soluble in alcohol. Ww. C. W. 


Caffeine Methhydroxide. By E. Scumipt (Ber., 16, 2587— 
2588).—In the hopes of obtaining an insight into the constitution of 
caffeine, the author submitted caffeine methhydroxide to the action of 
hydrochloric acid. He previously showed (Abstr., 1883, 872 and 873) 
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that caffeine and theobromine yield the same decomposition-products 
when treated in this way, but the reaction threw no light on the con- 
stitution of these substances. Caffeine methhydroxide, 


C,H,.N,O.,MeOH + HO, 


is readily obtained by the action of moist silver oxide on caffeine 
methiodide (loc. cit.). When it is dissolved in fuming hydrochloric 
acid, and left for 14—20 days to evaporate spontaneously, amalic acid 
separates, with simultaneous formation of methylamine and formic 
acid, the production of amalic acid being, however, due to a secondary 
decomposition of the dimethyldialuric acid first formed. A consider- 
able portion of the caffeine methhydroxide is also converted into 
caffeine methylchloride, C,H,N,O,,MeCl, whilst a smaller portion 
gives rise to secondary reactions. 

Caffeine methhydroxide suffers no appreciable change on continued 
heating above its melting point (137—138°), but is completely decom- 
posed when submitted to dry distillation in a current of hydrogen, caf- 
feine being produced. Water decomposes it at about 200°, with formation 
of carbonic anhydride and methylamine. With a solution of bromine in 
chloroform, it yields a readily decomposible addition-compound which 
is decomposed by water into hydrobromic acid, methylamine, choles- 
trophane, and allocaffeine. This last substance is probably methyl- 
apocaffeine, since it is decomposed into carbonic anhydride and 
methylcaffuric acid when boiled with water. By the action of hydro- 
chloric acid and potassium chlorate, caffeine methhydroxide yields 
dimethylalloxan, allocaffeine, amalic acid, cholestrophane, and methy]- 
amine; with chromic mixture it yields carbonic anhydride, formic 
acid, cholestrophane, and methylamine. Nitric acid (sp. gr. 1°4) 
decomposes it at ordinary temperatures, with violent evolution of 
carbonic anhydride and formation of methylamine and cholestrophane. 
Baryta-water also decomposes it in the cold. A. K. M. 


Quinine Phenolsulphonate. By P. Grurteo (Arch. Pharm. [3], 
21, 298).—This salt can be obtained by dissolving quinine in phenol- 
sulphonic acid and by decomposing solutions of lead or barium 
phenolsulphonates with a solution of quinine sulphate. The salt, 
which crystallises with difficulty, contains 52 per cent. of quinine, 


20 per cent. of phenolsulphonic acid, and 28 per cent. of water. 
W. R. D. 


Berberine. By E. Scumunt (Ber., 16, 2589).—The formula of this 
body, according to Fleitmann, is CH N,0,, according to Kemp, 
CeHyN.0;,, according to Stas, CyHsN.O», according to Henry, 
CaHsN,0,, and according to Serriusand Hlasiwetz, C»H,;,NO,,44H,0. 
From numerous analyses of the free base, the hydrochloride, nitrate, 
and sulphate, the author assigns to it the formula C»H,NO,,4H,0. 
Analyses of Hlasiwetz and Gilm’s hydroberberine (Annalen, Suppl., 2, 
191), its hydrochloride and nitrate confirm their formula, C.H,,NOQ,. 
From its behaviour with ethy] iodide, hydroberberine must be a tertiary 


base. Berberine is converted into berberine hydriodide by treatmeut 
2a2 
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with ethyl iodide. The hydroxide obtained from hydroberberine 
ethiodide forms colourless needles melting at 165° ; it yields crystalline 
salts with hydrochloric, nitric, and sulphuric acids, and with platinic 
chloride. On oxidising berberine with alkaline permanganate, a bibasic 
acid, C\oH,»O., + 2H,0, melting at 165°, is obtained apparently identical 
with hemipinic acid. A. K. M. 


Derivatives of Berberine. By O. Bernuemer (Gazzetta, 13, 
342—347).—When berberine is heated in a retort with five times its 
weight of potassium hydroxide, it blackens, intumesces, and gives off 
ammonia, together with a small quantity of an oily liquid which, on 
examination, was found to be quinoline. From the residue in the 
retort, two acids were isolated, which were found to have all the 
properties ascribed to them by Hlasiwetz and Gilm; the author is at 
present engaged in studying their constitution. 

When hydroberberine is heated with methyl iodide at 100° ina 
closed tube, a yellow crystalline mass is obtained, which may be puri- 
fied by repeated crystallisation from boiling methyl alcohol. It erys. 
tallises in the trimetric system: a:b: c = 1:10332:1 : 1°78880. 
Observed forms, 001, 111, 113; combinations, 001, 111, 113; cleavage 
perfect, 001. The hydroberberine methiodide, C.»H.,NO,,Mel, is spar- 
ingly soluble in water or alcohol in the cold, but readily when heated. 
When the iodide suspended in water is treated with silver oxide, it 
yields the corresponding hydroxide, which may be obtained in crys- 
talline crusts, CooH,,NO,,MeHO + H,0, on evaporating the solution. 
It is strongly basic, and liberates ammonia from ammonium chloride. 
It dissolves in cold alcohol, but is insoluble in ether. On adding 
hydrochloric acid to its aqueous solution, the chloride is precipitated 
as a crystalline powder. The platinochloride crystallises in beautiful 
lustrous plates, soluble in boiling alcohol. When heated in a sealed 
tube at 150°, the hydroxide is decomposed, with elimination of methyl 
alcohol. From these results, the author infers that hydroberberine, 
like berberine itself, is a tertiary base. 

When berberine is heated with methyl iodide and methyl alcohol, 
it yields a methiodide, C»H,;NO,,Mel, in stellate groups of slender 
needles. On treating this with silver oxide, the corresponding 
hydroxide is obtained, very similar in its properties to the hydrober- 
berine compound. The gro is a yellow powder. 

Fleitmann (Annalen, 59, 176) in his paper on berberine mentions 
the formation of the hydrochloride of a base containing sulphur. The 
author, following Fleitmann’s directions, added yellow ammonium 
sulphide to a solution of berberine hydrochloride, collected the red 
precipitate, dissolved it in warm water, and added hydrochloric acid; 
hydrogen sulphide was evolved, and on examining the solution it was 
found to contain berberine hydrochloride, but no trace of sulphuretted 
base. The red precipitate mentioned above is probably a persulphide 
of berberine. 

On treating hydroberberine with iodine, both in chloroform solution, 
a brownish precipitate is obtained consisting of berberine hydriodide, 
C»H,NO,HI. It is easily purified by crystallisation from dilate 
alcohol. C. E. G. 


ORGANIC CHEMISTRY. 341 


Alkaloids of Angustura Bark. By Korner and C. BéurincER 
(Gazzetta, 13, 363—367).—In this preliminary notice the authors, 
after some historical details as to the introduction of the bark, state 
that it contains aromatic substances and several alkaloids, the amount 
of the latter varying in different specimens from 0°8 to 1 percent. The 
alkaloids are mostly in the free state, and may be extracted directly 
from the bark by means of ether. After the ethereal extract has been 
washed with dilute potash solution, the addition of oxalic acid or 
dilute sulphuric acid gives a yellow crystalline precipitate of the 
corresponding salt of one of the alkaloids, cusparine, whilst other 
alkaloidal salts remain in solution. 

The precipitated cusparine salt is moderately soluble in boiling 
alcohol, and, on cooling, crystallises out in slender needles of a 
magnificent greenish-yellow ; this colour is not removed by repeated 
crystallisation, or by treatment with animal charcoal, and other salts 
of the alkaloid, obtained from the yellow precipitate by decomposition, 
are also intensely yellow. If, however, the free cusparine, C,,H,,NO;, 
obtained from these coloured salts, is crystallised several times from 
light petroleum, and then reconverted into the salt, this is found to be 
colourless. The author has been unable to ascertain the cause of this 
yellow coloration. The alkaloid crystallises from light petroleum in 
tufts of slender needles melting at 92°; it is moderately soluble in 
ether, more readily in alcohol. The sulphate, oxalate, and hydro- 
chloride of the base are but sparingly soiuble in water; the acetate is 
much more soluble, but the solution is decomposed if largely diluted ; 
the tartrate dissolves readily. The platinochloride was obtained as an 
orange-yellow crystalline precipitate. 

When treated with potassium hydroxide, cusparine splits up, yield- 
ing a new alkaloid and the potassium salt of an acid which seems to 
be an aromatic derivative; the acid is sparingly soluble and crystal- 
lises readily. The alkaloid crystallises from alcohol, in which it is 
very sparingly soluble, in minute, very brilliant, colourless needles ; 
it decomposes at 250° without melting. An attempt to decompose 
the cusparine in a similar manner by the action of hydrochloric acid 
failed, as it began to carbonise even at 100°. 

In the mother-liquors from which the cusparine was originally 
precipitated as sulphate or oxalate, another alkaloid is found, to which 
the authors have given the name of galipeine, CoH2,NO;. The free base 
crystallises from light petroleum in white needles melting at 115°5°. 
It may be obtained in well-formed transparent prisms from its solu- 
tion in ether or alcohol. All the salts of this alkaloid are more 
soluble than those of cusparine ; several of them are of a magnificent 
greenish-yellow like uranium salts. The sulphate crystallises in 
large prisms with 7 mols. H,O, which it loses in part on exposure to 
the air; it melts at 15°, and at 100° undergoes decomposition, yield- 
ing the sulphate of another alkaloid and a crystalline nitrogenous 
substance which melts at 196°. The platinochloride crystallises in 
prisms with a triangular base. 

Besides cusparine and gallipeine, the authors have found another 
alkaloid which melts at 180°, and is very sparingly soluble in ether. 
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It crystallises from alcohol and furnishes salts, the solutions of which 
have a blue fluorescence. 

The property these alkaloids have of being transformed into other 
alkaloids with simultaneous formation of acids, is interesting, and 
may throw some light on the constitution of vegetable alkaloids in 
general. C. E. G. 


Ptomaines. By A. Sorpatni (Gazzetta, 13, 325).—In order to 
obviate the difficulties usually met with in the extraction and purifi.- 
cation of ptomaines, the author digests the putrid viscera with alco. 
hol acidified with oxalic acid ; the solution is distilled down to remove 
alcohol, taken up with water, and the acid solution agitated with 
bisulphide of carbon and with ether. It is then rendered alkaline by 
lime, and the bases are removed by etber, chloroform, &c. The various 
extracts are purified by fractional distillation in a current of hydro. 
gen. The author describes the ptomaines as colourless liquids, easily 
alterable in contact with air, and all more or less soluble in water: 
some are soluble in ether, others in chloroform. They have a 
pleasant odour, and the higher the boiling point the stronger the 
basic properties. It is not known as yet whether these compounds 
are amides, amines, or true alkaloids. C. EK. G. 


The so-called Ptomaines in Relation to Toxicological 
Researches. By F. Maxino-Zvuco (Gazzetta, 13, 431—433).—The 
author’s experiments were made on a variety of fresh animal sub. 
stances, viz., white and yolk of egg, brains, lungs, heart, liver, spleen, 
and blood, several methods being employed, with strict attention to 
all the conditions indicated by their respective authors. The result 
of these experiments was the extraction of a base which exhibited all 
the usual reactions of the alkaloids, but had the constitution of an 
emmonium hydroxide, and in those cases in which an aurochloride 
could be prepared and analysed, was found to be identical in compo- 
sition with neurine. In one instance traces were also found of the 
so-called “animal quinine.” 

To determine the origin of this neurine, the author applied the 
methods above mentioned to the lecithins (prepared by Strecker's 
method from egg-yolk), and found that these substances behave in 
the same manner as, for example, a mass of brain, egg, lungs, de. 
On applying the same method to the albumin remaining after com- 
plete extraction of the lecithins, the result was purely negative. 
Hence it is clear that the so-called ptomaines obtained in the extrac- 
tion of fresh animal substances, originate, not as is generally supposed, 
from sudden alterations of the proteids, but from the splitting up of 
the lecithins under the influence of acids or alkalis. 

As neurine hydrochloride is not decomposed by sodium bicarbonate, 
the author was able to determine the toxicological question in cases 
vf the extraction of alkaloids from substances in which putrefaction 
has not yet commenced. The hydrochlorides of the alkaloid and of 
the so-called ptomaines, simultaneously extracted, are dissolved in 
water, and the liquid, rendered alkaline with sodium bicarbonate, is 


ORGANIC CHEMISTRY. 343 


agitated with the solvent. The neurine then remains dissolved in the 
water as hydrochloride, and the alkaloid may then be extracted alone. 
This has been demonstrated by all the experiments made as above 


described, and by others on yolk of egg mixed with strychnine. 
H, W. 


Selmi’s Ptomaines. By F. Martno-Zuco (Gazzetta, 13, 441— 
451).—In this paper, the author describes a number of experiments, 
chemical and physiological, tending to establish the conclusion indi- 
cated in the preceding preliminary notice, as to the identity of these 
bases with neurine. The most characteristic chemical reactions 
observed in both cases are : 


With Phosphoric acid: slight brown coloration on heating. 
,» latinic chloride: no precipitate, but deposition of ‘yellowish 
crystals after a short time. 

Mercuric chloride : white precipitate. 

Auric chloride: yellowish precipitate, and after a short time, 
reduction of metallic gold. 

Iodised potassium iodide: red-brown precipitate, which, how- 
ever, soon redissolves. H. W. 


” 


” 


” 


Compounds of Silver with Albuminoids. By O. Lorw 
Ber., 16, 2707—2709).—On warming silver albuminate with excess of 
an ammoniacal solution of silver nitrate, a reddish-brown precipitate 
of variable composition is deposited. It is purified by solution in 


dilute ammonia and reprecipitation with dilute sulphuric acid. It is 
insoluble in water and alcohol, but dissolves in alkalis and in dilute 
sulphuric acid. The ratio of C to N in the compound is the same as 
itis in peptone. When the compound is digested with baryta-water 
or hydrochloric acid, metallic silver is deposited, and a substance 
resembling peptone remains in solution, The silver is not precipitated 
from an ammoniacal solution of the compound by sulphuretted 
hydrogen at the ordinary temperature. In many respects this red- 
brown compound resembles the substance obtained by the action of a 
dilute ammoniacal solution of silver on the albumin in the living cells 
of the alga, Spirogyra. The latter compound, however, is insoluble in 
dilute sulphuric acid, and is not even decomposed by sulphuretted 
hydrogen iu warm solutions. 

A compound containing as much as 82°4 per cent. of silver was 
obtained by adding potash to the ammoniacal solution of silver nitrate 
and alburnin. It is a silver-grey powder, insoluble in water and in 
dilute acids, It dissolves in ammonia, yielding a deep orange- 
coloured solution. 

The author regards these substances as compounds of varying 


quantities of molecular silver with partially oxidised silver albumi- 
nate, Ww. C. W. 


Permanence of Carbonic Oxide Hzmaglobin. By EF. 
SatreLp (Arch. Pharm. [3], 21, 289).—The absorption-spectrum of 
this compound was obtained from venous blood 14 days after death, 
and again after the lapse of one month. The blood was treated with 
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ammonium sulphide, to reduce oxy-hemaglobin, before examination, 
After two months, the absorption-spectrum of carbonic oxide hema. 
globin was not observed. W. R. D. 


Gelatin Peptone. By P. Tarartnorr (Compt. rend., 97, 713~ 
714).—Pure gelatin is digested with artificial gastric juice at 40°, and 
when solution is complete, the liquid is saturated with calcium 
carbonate, boiled, filtered, concentrated, and precipitated by alcohol, 
After 24 hours, the precipitate is dissolved in cold water, filtered and 
dialysed after addition of a few drops of hydrochloric acid. The 
purified solution thus obtained is eniteabed, and the peptone pre. 
cipitated by alcohol. It has the composition :— 


H. N. 
7°26 17°57 
7°00 17°69 


These numbers show that gelatin undergoes no great alteration 
under the influence of gastric juice, but appears to combine with the 
elements of water, like the albuminoids. The same body is obtained 
by the prolonged digestion of gelatin at a somewhat higher tempera- 
ture with somewhat stronger hydrochloric acid and without any 
pepsin. C. H. B. 


Physiological Chemistry. 


Influence of Air somewhat deficient in Oxygen on Animals. 
By C. Kempner (Bied. Centr., 1883, 565).—The author finds that the 
amount of oxygen used up by mammals diminishes when breathing 
such air: in the case of birds, however, there is either no diminution 
in the amount of oxygen absorbed, or not to the same extent. The 
latter have the faculty of compensating for the poorer air by increasing 
the activity of their respiratory organs. J. 


Nutrition of the Dog. By Guimarars (Compt. rend., 9'7, 645— 
646).—Dogs fed, under ordinary conditions, on fresh lean beef con- 
sumed on an average one-tenth to one-sixteenth of their weight per 
day; others, to which a strong infusion of coffee was given, consumed 
from one-ninth to one-eighth their weight ; whilst others, which were 
kept at a temperature of 10—12°, consumed from one-twelfth to one- 
ninth their weight. Dogs fed on fat pork and tapioca ate only about 
one-sixtieth of their weight, and rapidly fell off in condition. Others 
were fed on a mixed diet, consisting of a limited amount of lean beef 
with a large amount of pork fat. They consumed all the lean beef 
(180—250 grams per diem) but only a part of the fat, and they 
gradually fell off in condition, the total daily consumption being from 
one twenty-fourth to one twenty-second part of their weight, about 
half of this being carbohydrates. The results were but slightly 
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affected by the size of the animals; the small dogs generally con- 
sumed a slightly higher proportion of food than the large dogs. The 
feces amounted to 5—6 grams per diem per kilogram of body-weight 
for dogs under normal conditions, and 6—7 grams per kilogram for 
dogs to which coffee had been given, or which had been kept at a low 
temperature. This is less than 8 per cent. of the weight of food con- 
sumed. The total of weight of the animals did not sensibly vary 
from day to day. C. H. B. 


Physiological Functions of Maltose. By E. Bovurquetor 
(Compt. rend., 9'7, 1000—1003).—A 2 per cent. solution of maltose is 
not affected, even after 24 hours at 15° or 38°, by saliva ordiastase which 
has been previously filtered through Klebs and Tiegel’s apparatus. 
The same result is obtained in an atmosphere of carbonic anhydride. 
Maltose is also unaffected by a mixture of saliva or diastase with the 
invertin of the intestinal juice, and by artificial gastric juice, or 
natural pancreatic juice. In the latter case, small quantities of glucose 
are formed after about 10 hours, but this is due to the action of 
bacteria, which cannot be entirely excluded, since the pancreatic juice 
cannot be filtered. 

Maltose and saccharose, mixed with an unfiltered solution of 
intestinal juice and kept at 38° for several hours, are partially or com- 
pletely split up, but if the intestinal juice has been filtered through 
Kleb’s apparatus, no change takes place in either case. 

Al per cent. solution of maltose is not affected by a 0°2 per cent. 
solution of hydrochloric acid at 38°, nor by a solution of lactic acid 
of equivalent strength. A solution of saccharose of the same strength 
is rapidly inverted by hydrochloric acid, and 33 per cent. is inverted 
in 36 hours by lactic acid. A similar solution of maltose is not 
affected by carbonic anhydride at the ordinary pressure and at the 
temperature of the body, but 3°2 per cent. of the saccharose is inverted 
in five days under the same conditions. 

In all probability, if saccharose is inverted in the small intestine, 
the active agents are hydrochloric and lactic acids, and if small quan- 
tities of saccharose find their way unaltered into the blood, the 
carbonic anhydride with which the latter is always charged is pro- 
bably sufficient to cause inversion. Maltose, on the other hand, is not 
inverted except in the intestine, and the inversion is due either to a 
zymase, which differs from the invertin of yeast and will not pass 
through porous earthenware, or to bacteria. 

These results do not decide whether maltose is or is not directly 
assimilated. C. H. B. 


Formation of Fat in the Animal Organism. By N. Tscuir- 
winskY (Landw. Versuchs.-Stat., 29, 317—352).—This investigation 
was begun when the function of carbohydrates in the system was still 
an open question, and with the object of determining their influence 
on the formation of fat in the organism. The experiments were made 
with two pairs of young pigs, each pair coming from one litter, and 
carefully selected, after undergoing the same treatment, so as to be as 
near as possible of the same condition. At the beginning of the series 
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of experiments one of each pair was killed, and the quantity of fat 
and albumin present determined. Of the remaining two, one was fed 
with barley alone, and the other with barley and varying proportions 
of starch and sugar. ‘he greatest care was taken in the daily analyses 
and weighing of the food, and the troughs were so made and fitted 
as to prevent waste. Three times during each series of experiments 
the digestive coefficient was determined. The experiment lasted over 
12 days, during the last six of which the excrements were carefully 
collected and analysed. : 

The first pair of pigs, Nos. 1 and 2, were fed for some days on barley. 
meal, and then No. | was killed, cut up, and analysed. No. 2 was 
fed for four months on barleymeal of three sorts, and weighed regularly. 
Three determinations of the digestive coefficient of the meal were made 
with the following results :-— 


{ 


A. | B. 


Percentage 


| Percentage P 
of this 


Percentage | 
Percentage of this | Percentage of this ercentage 


Barley. 


contained. 


digested. contained. 


digested. | 


contained. 


digested. 


Albumin.. 


14°44 
1°60 


82°94 11°62 


77°94 | 
46 “03 


10 ‘87 
1°51 


75°47 
68°49 


| 
61-73 | 1°21 


| 

With the aid of the above figures, the total amounts of albumin and 
fat digested during the whole time of the experiments were calculated. 
At the end of four months, the animal was killed, cut up, and after 
well mixing, samples of the various parts were analysed. 

The second pair were treated, at first, as above, then No. 3 was 
killed, and No. 4 fed for four months; barley alone was given at first, 
and then a mixture of barley with gradually increasing proportions of 
starch and sugar, almost equal quantities of the former two being 
given towards the end. Three experiments were also made to deter- 
mine the digestive coefficients of the barley, and a considerable depre- 
ciation was observed as the quantity of starch increased, the numbers 
in the last experiment being albumin 55°4 and fat 17°5 per cent., 
assuming the whole of the starch and sugar to have been digested. 
At the end of four months No. 4 was killed. 

Analyses of the carcases of the four animals gave the following 
results in grams :— . 

No. 1. No. 2. No. 3. No. 4. 
957 9264 1009 6439 
Albumin .. 687 2516 1478 2671 


No. 2 had therefore gained during the experiment 8576 grams fat 
and 1559 albumin, whilst the quantities digested had been only 
655 grams fat and 7493 albumin: allowing that the excess of albumin 
had all been converted into fat, this still leaves a very large quantity 
of fat gained to be accounted for. In the case of pig No. 4 the 
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same fact was also observed: and even admitting the very improbable 
contingency that the whole of the albumin given had been digested, 
there was still a considerable margin left, showing that the fat must 
have also been derived from other sources. That the carbohydrates 
therefore participate in the formation of fat in the organism is a 
necessary inference from the above experiments. J. K. C. 


Effect of Exhausted Beetroot Pulp on Cows’ Milk. By 
A. AnpovarD and V. Dé&zaunay (Compt. rend., 97, 809—811).—It is 
generally believed that beetroot pulp from which the sugar has been 
extracted by diffusion, constitutes a valuable food for cattle. Experi- 
ments made by the authors show that when a cow is fed with pulp 
which has been kept in silos, the yield of milk increases by nearly 32 
per cent. of its original amount; the proportion of casein and inorganic 
salts is not sensibly affected, but the proportion of fat increases by 
124 per cent., and that of sugar by 23°64 per cent. of its original 
amount. The milk, however, has a less agreeable taste, and shows a 
decided tendency to acid fermentation. Moreover, it was found to be 
unsuitable for the nourishment of infants. 

This alteration in the character of the milk is most probably due to 
the acids in the exhausted pulp. The pulp used in these experiments 
contained an amount of organic acid equivalent to 1°08 per cent. of 
acetic acid, and consequently a cow consuming 50 kilos. of pulp per 
day (an average quantity) would absorb 540 grams of acetic acid and 
its homologues. C. H. B. 


Partially Oxidised Sulphur in Urine. By R. Léprve and G. 
GuéRIn (Compt. rend., 9'7, 1074—1076).—The incompletely oxidised 
sulphur in urine cannot all be oxidised by chlorine or bromine; it is 
completely oxidised only by fusion with potassium nitrate and hydr- 
oxide. The unoxidised sulphur may therefore be divided into two 
portions, sulphur easily oxidised, and sulphur difficult to oxidise. The 
sulphur derived from the bile is included in the latter portion, as 
might have been expected from the known stability of taurine and 
its derivatives. This conclusion was confirmed by a number of experi- 
ments with dogs, in which the amount of bile reabsorbed was in- 
creased, the result being that the amount of sulphur difficult to 
oxidise in the urine was also increased. Some of the sulphur difficult 
to oxidise is, however, derived from some source other than the bile. 
A dog with a complete biliary fistula was kept sometimes on soup diet 
(bread and fat), sometimes on a diet of horseflesh. In the first case, 
the sulphur oxidised with difficulty was 30 per cent. of the total sul- 
phur; in the second case, it was 23 per cent. If the amount of 
nitrogen in the urine is taken as 100, then the sulphur oxidised with 
difficulty was equal to 1°8 in the first case, and 0°8 in the second. 
Numerous experiments show that the urine contains a large propor- 
tion of sulphur difficult to oxidise, in many pathological conditions in 
which there is no reason to suppose that the amount of bile reabsorbed 
is in any way increased. C. H. B. 
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Hydrocyanic Acid from Animals. By M. Weser (Bied. Centr, 
1883, 565).—It has been shown chemically by G. Geldensteeden that 
certain Fontaria possess glands capable of secreting free hydrocyanic 
acid. 


Stony Concretions in Animals. By F. Scuusnere (Bied. Centr, 
1883, 565).—The author confirms the view that the introduction of 
foreign matter induces the formation of intestinal stones. He gives 
analyses of three stones: (1) given by Abeles, (2) from the Procesus 
vermiformis of a man, and (3) from the Intestinum rectum of a boy :— 


(2.) (3.) 

57:3 — 
Ammonia-magnesium phosphate 24:4 63°9 
Calcium phosphate ........ - )" 6°7 23°8 
Magnesium phosphate % — — 
Calcium carbonate — 46 
Calcium sulphate : 13 0°7 
Alcohol-ether extract e U8 0°8 
Other organic matter - 9:2 60 


Stones from plant-eating animals often contain calcium carbonate. 
J. T. 


Connection between Chemical Constitution and Physiolo- 
gical Action. By T. L. Brunton and J. T. Casu (Proc. Roy. Soc., 35, 


324—328).—This paper contains a series of investigations on the 
physiological action of the salts of ammonium, the amines, the alkali 
metals, and the alkaline earths. 

All the ammonium salts affect the spinal cord, motor nerves, and 
muscles, and tend ultimately to poison these structures, but the course 
varies with the salt employed. Ammonium bromide, and the sulphate, 
phosphate, and iodide to a less degree, cause coagulation of the 
stroma of the red blood-corpuscles. The amines and their salts affect 
the spinal cord, motor nerves, and muscles, and their action differs 
most markedly from that of the ammonium salts; the former cause 
tetanus, the latter motor paralysis. The irritability of the muscle is 
increased by the hydrochlorides, but their contractile power is less 
affected by them, more than by the sulphates, and most by the hydr- 
iodides. Of the salts of methyl-, ethyl-, and amyl-ammonium, the 
primary are more active than either the secondary or tertiary, but the 
tetrasubstituted compounds are the most active. 

The chlorides of the Alkali-metals differ from ammonia in having 
very little tendency to stimulate the spinal cord; the chief symptom 
of poisoning produced by them is increasing torpor. The contractile 
power of muscles is increased by rubidium, potassium, and cesium, 
unaffected by sodium, and invariably diminished by lithium. 

The alkaline earths, as regards their action on the nervous system, 
may be divided into two groups: (a), beryllium, calcium, barium and 
strontium ; (b), yttrium, didymium, erbium and lanthanum. Group 4 
has a tendency to increase reflex action, group b to paralyse motor 
centres. The contractile power of muscles is increased by barium, 
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erbium, and lanthanum, diminished by yttrium and calcium. Con- 
traction is increased by barium, calcium, yttrium, and beryllium; 
that produced by barium is enormous, resembling the effect of 
veratria. 

The alteration effected on muscle by one substance may be neutra- 
lised, but not increased, by another substance having a similar action. 
Potassium shortens the lengthened curves of barium, calcium, stron- 
tium, and lithinm; the veratria-like curve of barium is counteracted 
by almost all the substances, producing a shorter curve than itself. 

Some relations are pointed out between the atomic weights of 
antagonising elements, but the data are too limited to admit of any 
generalisation. 

By alternate application of acids and alkalis, the muscles of a frog 
describe on a slowly revolving cylinder curves resembling those 
described by the normal contraction of a muscle on stimulation. 

The lethal activity on frogs of the chlorides of the metals of the 
alkali and alkaline salt-group was also the subject of investigation; 
potassium chloride is the most, and calcium chloride the least power- 
ful. V. H. V. 


Cholera. By R. De Luna (Compt. rend., 9'7, 633).—The cause of 
cholera always exists in the air, and is transmitted by persons and 
things. It acts exclusively through the organs of respiration, and in- 
cubation generally takes place when the individual is in a passive 
condition, and particularly during sleep. The microbe or ferment 
acts especially on the blood corpuscles and prevents hematosis, pro- 
ducing a kind of gradual asphyxia. According to the experience of 
the author and of Spanish physicians, the only means of saving in- 
fected patients in the stage of chills is the careful inhalation of oxides 
of nitrogen mixed with air. The effect is very rapid, two or three 
inhalations being sufficient to place the patient ont of danger in a few 
hours. As a precaution against the disease, rooms, vessels, &c., 
should be fumigated with the nitrogen oxides twice a day—on retiring 
and after rising. C. H. B. 


Distribution of Arsenic in a Human Body. By R. H. Cuarr- 
TENDEN (Amer. Chem. J., 5, 8—14).—In a case of suspected poisoning 
by arsenic, the internal organs were removed and analysed soon after 
death ; about six months later the body was exhumed, and about one 
half of the entire muscle and bony tissue removed for further examina- 
tion in order to ascertain the distribution and entire amount of arsenic 
in the body. 

Such of the internal organs as had been placed in alcohol were 
ground to a thick paste with the alcohol in a mortar and weighed 
portions then taken for analysis. The muscle and bony tissues were 
dissolved in nitric acid at a gentle heat, and portions of this liquid 
then used for the determinations. 

The arsenic was estimated by the process previously described by 
the anthor (Abstr., 1881, 648). The figures given are those calcu- 
lated on the entire organs, &c., from the (generally duplicate) results 
so obtained :— 
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Stomach and csophagus 
Liver 
Intestines 


Kidneys 


Trachea, larynx, and tongue 
Diaphragm 


Left arm (weight, 434 oz.) 
Right leg, except thigh bone (weight, 164 oz.) ... 
Thigh bone (weight, 74 oz.) 
Transverse section of body at pelvis, including pelvic 
bones (weight, 1434 oz.) 
. Muscle from breast (weight, 18} oz.) 
Muscle from back (weight, 24 02.).........-+s006- 


The entire body would therefore contain about 3°1 grains of As,0,. 
In the author’s opinion there is a marked difference in the distribu. 
tion of arsenic in the muscular tissue according to whether the poison 
has been administered in a single dose, when the distribution is very 
irregular, or in long-continued smal] doses, when the regular distri- 
bution of the arsenic is very noticeable. A. J. G. 


Colorado Beetle. By J. D. Forses (Arch. Pharm. [3], 21, 314). 
—The author has examined the Colorado beetle, Doryphora decemli- 
neata, for a vesicating substance. No distinct evidence of such a con- 
stituent could be obtained when the live beetles were crushed in a 
mortar, extracted with various solvents, and the residues from the 
latter examined. After killing the beetles with ether, drying, powder. 
ing, and exhausting with chloroform, a dark oil was obtained by the 
chloroform extract which had marked vesicating properties. 

W. R. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Reduction of Nitrates by Ferments. By A. Sprincer (Amer. 
Chem. J., 4, 452—453).—According to the author, the roots of plants 
are covered with small organisms which reduce nitrates, with evolu- 
tion of nitric oxide. This ferment closely resembles the butyric fer- 
ment, and is probably identical with the Microzyma cretw of Bechamp; 
it is composed of small cylindrical rods rounded at the extremities, 
generally isolated, but sometimes joined two by two. They move 
rapidly with a wriggling motion, and often bend their bodies until 
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they form a perfect circle. Another ferment or modification is some- 
what smaller, and spins round its smaller diameter as an axis. Phenol 
has no appreciable action on the new ferment. Similar results have 
been obtained since the author first announced his results, by Gayon 
and Dupetit (Abstr., 1883, 229), and Débérain and Maquenne (ibid., 
230). A. J. G. 


Fermentation of Cane-Sugar in Contact with Arable Soil. 
By P. P. Dénératn and Maquenne (Compt. rend., 9'7, 803—805).— 
When cane-sugar is mixed with arable soil, chalk, and water, and the 
mixture kept at 35—40° for a considerable time, the whole of the 
sugar disappears. The gas which is given off at first is almost pure 
hydrogen, but as fermentation proceeds the proportion of carbonic 
anhydride becomes greater and greater. The other products of the 
fermentation are small quantities of ethyl alcohol, and still smaller 
quantities of higher alcohols of the same series; acetic and butyric 
acids, together equal in amount to about half the weight of the sugar, 
and a smaller quantity of propionic acid, but no acid higher than 
butyric. These facts show that the ferment existing in arable soil 
belongs to the class of butyric ferments. C. H. B. 


Comparative Poisonous Action of Metals on Bacteria. 
By C. Ricner (Compt. rend., 9'7, 1004—1006).—The liquid employed 
was a mixture of 900 grams sea-water, 100 grams neutralised urine, 
and 1 gram commercial peptone, and the particular metal was added 
in gradually increasing quantity in the form of chloride until no 
bacteria were developed after 48 hours at 16—20°. In the following 
table column A gives the minimum quantity of each metal per litre 
which will prevent the development of bacteria after 48 hours, and 
column B gives the minimum quantity of each metal per litre which 
will kill marine fishes in 48 hours. 


B. 
Mercury (Hz”) ... ; . 0°09029 gram. 
i 0°026 0°0084 
0°017 
0°0033 
0°125 
0014 
0:78 
Lithium ‘ 0°30 
Magnesium : 1°50 
Manganese ; 0°30 
Ammonium ; 0°064 
Calcium . 2°40 
Sodium : 24°00 
, 0°10 


The amount of each metul which will kill fish is always much less 
than that required to prevent the development of bacteria. The 
marked poisonous action of ammonium, lithium, and potassium on 
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fish and all animals is in striking contrast to the slight effect which 
these metals exert on plants and bacteria. Poisons may be divided 
into two classes, viz., general poisons, of which mercury is the most 
perfect, which even in small quantities have a deleterious action on 
both plants and animals; and special poisons, such as potassium and 
ammonium salts and the alkaloids, which are injurious only to 
animals, and exert little or no poisonous action on plants. The 
difference is probably due to the fact that poisons of the second class 
act only on nerve cells, whereas those of the first class act on all cells, 
Possibly the action of ammonium and potassium salts may serve to 
distinguish between plants and animals in the lower forms of life. 
C. H. B. 

Distribution of Water in Heliotropically inclined Parts of 
Plants. By A. Tuave (Bied. Centr., 1883, 568).—Kraus has found, 
amongst other results, that in positive heliotropically inclined organs, 
the shady side contains more water than the light side. The author 
found from 12 experiments a difference of 0°004 per cent. only. 
Normal growing plants similarly examined gave a difference of 0:115 
per cent. as the average of six experiments. The author shows that 
different ways of treating the plant give considerable differences in 
the amount of water found. o. % 


Plants from Seeds of Various Sizes. By Hetriecer (Bied. 
Centr., 1883, 530—542).—The magnitude and development of the 
embryo, and the reserve stock of nutriment in seed, may be assumed 


to be closely related to the size of the seed in cases where the latter 
has not a complicated envelope. 

Influence of the Absolute Weight of Seeds.—Grains of barley having 
a sp. gr. between 1°19 and 1°2 were divided into four groups, accord- 
ing to weight, and sown. The development of the heavier seeds pro- 
ceeded more quickly at first, but in course of time the weight of the 
plants produced became nearly equal. 

Influence of Specific Gravity.—Experiments with barley seeds of 
varying sp. gr. showed that differences in this respect produced no 
difference in the plant. 

Influence of Relative Ripeness.—Rye seeds reaped at five different 
stages of growth were used for experiment. I. Cut when grain and 
straw were still green, the former very small, with clear watery sap. 
II. Straw still green, grain strongly grown, sap milky. III. Straw 
becoming yellow, grain full size but still green, and very soft. 
IV. Straw yellow and tolerably dry, grain hard, no sap (said to he 
yellow-ripe). V. Straw &nd grain dry, the latter easily removable 
(said to be over-ripe or dead-ripe). Each group was divided into four 
classes :—a. The seeds were carefully separated from the plant—after- 
ripening thus prevented. b. The ears were cut off and bundled—re- 
stricted after-ripening. c. Stalks cut some inches above the ground 
as in ordinary reaping. d. The whole plant was taken up and placed 
in distilled water, the most favourable condition for after-ripening. 
The seeds were sown partly in vessels and partly in the open ground. 
The soil consisted of rich garden mould and poor sandy ground. The 
following results were obtained :—In poor soil, the unripe seeds were 


= 6. cee Oh, hlUrrlUCi KSC 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 353 


exceedingly backward; part did not germinate, and part remained. 
weakly all through life. In rich soil, however, the backwardness was 
much less marked, and was mostly shown by the non-germination of 
some of the seeds; the plants, although weak at first, became com- 
pletely developed. The after-ripening of the seed, when left for a 
time in contact with the remaining parts of the plant, has a decidedly 
favourable influence on the germinating power of the seed, but much 
less in increasing the producing power of the resulting plant. 
Experiments with potatoes showed that large potatoes give the best 
yield, which is opposed to common practice, where moderate sized 
ones are chosen. ‘The sp. gr. of the potato appears to have no influ- 
ence on the yield. J. T. 


Mineral Constituents of the Seeds of Forest Trees. By R. 
Hornpercer (Landw. Versuchs.-Stat., 29, 281—289).—The author 
has analysed the ash of seeds of elm, ash, hornbeam, maple, birch, pine, 
and larch. The seeds were obtained from dealers, having been 
gathered in the most various localities, and representing therefore an 
average material. They were incinerated, and the ash constituents 
determined according to well-known methods. The following results 
were obtained :— 


In 100 parts ash. 


K,0. -| CaO. |MgO.| Fe,Os. 


= 
& 
-) 
- 


P,0;. . | Si0,. 


11 *22 ‘ 13 94 
16°21 , 1°29 
14°28 ’ 5°05 
14°16 ; 6°18 
10°89 ' 8°94 
37°77 : 16 “00 
34 15 , 5°88 


.. {9°30| 32°29] 0°62 |28-73| 6-27 
4°24) 44°18| 0°85 |21°77| 6°57 
2 -44/ 25-15 | 0-2 |35 °62| 7-82 

.. |6°79| 37 °37| 0-84 [27-66] 5-82 

. «» |4°20| 27°03 | 1°38 [23-77] 9-20 
vee es }4°28) 24°02| 0°72 | 1-63/14-22 
++ |2°07) 84°68) 1°25 | 2-41)12-81 


eYrwrwrpnwood 
SaRISLSE 


The most striking feature in the above table is the great difference 
in the lime contained in the seeds of the pine series and in those of 
the other trees. Whilst the former contain less than 24 per cent., the 
latter contain from 20 to 35 per cent. of lime; on the other hand, the 
pine seeds are very much richer in magnesia and phosphoric acid. 
The large quantity of silica in the seeds of the pine and elm seems to 
stand in some connection with the fact noticed by previous observers 
that the woods of these trees take up large quantities of silica. 


J. K. C. 


Constituents of the Larch Fungus. By E. Jauns (Arch. 
Pharm. [3], 21, 260—271).—Although the larch agaric (Polyporus 
oficinalis) has been investigated by more than one chemist, con- 
flicting statements concerning its constituents still exist. The author, 
with the view of clearing up the question, has re-investigated this 
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plant. By extraction with hot strong alcohol it yielded about 18 per 
cent. of a crystulline acid melting at about 139°, and easily soluble in 
alcohol, glacial acetic acid, and turpentine, less soluble in ether, and 
nearly insoluble in chloroform, benzene, and cold water. The acid 
is dibasic, forming normal salts with the alkali metals, which are 
easily soluble in water, and acid salts which are only slightly soluble; 
with the majority of the metals, it forms insoluble salts, which are 
precipitated in the amorphous state from aqueous solutions. Analysis 
showed that agaricic acid was a homologue of malic acid, represented 
by the formula C\.HO;,H,0. On oxidation with nitric acid, it is con- 
verted into succinic and butyrie acids. The principal salts are 
described in the paper. This acid is identical with the “ agaricic 
acid” of Fleury, the “ laricin’’ of Martius; and the substances named 
by Schoonbroodt “agaricin” and “ pseudo-wax ” by Trommsdorff, are 
probably the same acid in an impure state. The original alcoholic 
extract of the fangus also yields a substance which crystallises in 
needles from a solution in absolute alcohol. It is insoluble in 
water, and nearly so in ether, chloroform, and cold alcohol, but 
dissolves in potash solution. It melts at about 272°, and sublimes 
in white needles. This substance, which is probably an alcohol, 
exists to the extent of about 5 per cent. in the plant. The alcoholic 
mother-liquors from this substance contain a white amorphous body, 
which is deposited in a colioidal form from its solution in chloroform. 
It appears to be an acid, and occurs to the extent of about 4 per cent. 
in the fungus. Finally a red amorphous resin was obtained from the 
eriginal alcoholic extract, in which it was very soluble. This is the 
bitter purgative constituent of the fungus, and is present to the extent 
of about 30 per cent. W. R. D. 


Paraguay Tea. By A. W. Seium (Arch. Pharm. [3], 21, 292).— 
This substance, which is also known as maté, is yielded by the Ilez 
paraguayensis, which grows in the highlands of Southern Brazil, the 
Argentine Republic, and Paraguay. The leaves are gathered in the 
spring, dried at a low temperature, and packed. An infusion of it is 
drunk by the South Americans in the place of tea. W. R. D. 


Glycogen in Plants. By Errera (Bied. Centr., 1883, 355).—Gly- 
cogen has been detected in Ascomycetes pilobolus, &c., and also in plants 
of a higher order, as Solanum, Linum, &. A compound analogous to 
dextrin is found in Solanum and Agaricus, but not in Peziza or Lemanea. 
Glycogen may as arule be readily detected in plants by the micro- 
chemical method, when it exhibits all the properties possessed by this 
compound as obtained from the animals. E. W. P. 


Minjak-Lagam Balsam. By G. Havssner (Arch. Pharm. [3], 
21, 241—256).—Minjak-Lagam, a balsam resembling copaiba, but 
the botanical origin of which is unknown, has been chemically 
examined by the author. On distillation with water, it yielded one- 
third of its weight of an essential oil of sp. gr. 0°928 at 15°, and 
similar to the essential oil yielded by copaiba and gurgun balsams. The 
analysis and vapour-density determination correspond with the formula 


VEGETABLE PHYSIOLOGY AND AGRICULTURE, 355 


CH», and it yields a crystalline hydrochloride, C.Hs2,4HCl, melting at 
114°. The resin remaining iu the retort after the distillation of 
the oil, contained an amorphous acid which formed uncrystallisable 
salts with many of the metals. The copper salt, on analysis, gave 
figures pointing to the formula C;H,,0,;,Cu. The resin when fused 
with potash, heated with acid and\ ether:in the usual way,‘and the 
extract distilled! with water, yields. butyric acid, whilst a substance 
remains in the solution which appears to be an acid derived from 
benzene, as it gives a violet colour with ferric chloride. Minjak- 
lagam balsam therefore resembles gargun balsam in many of its 
characters, and probably has a similar botanical origin, namely, a 
species of Dipterocarpus. It appears to differ from this balsam in 
yielding an uncrystallisable resin acid which has'a lower molecular 
weight than the resin acid of gurgun. It is probably further distin- 
guished by the fact that its resin yields an aromatic acid as well as 
butyric acid when fased with potassium hydroxide.. W. R. Dz 


Phylloxera. By T. Tozzert and others (Bied. Centr.,.1883, 547— 
551).—According to Henneguy this pest has considerably increased in 
the vineyards in the district of Béziers, where carbon bisulphide has 
not been employed. P. Mouillefert states that potassium. thiocarbo- 
nate is being applied to the vineyards of Médoc and the south of 
France. Culeron has applied the same substance for more-than five 
years with good results, and has made many comparative experiments 
on the subject. He recommends the application to be made from 
October to April. J. T. 


Indian Wheat.. By Battanp (Compt. rend:, 9'7;. 805).—Indian 
wheat contains a relatively considerable quantity of seeds of legumi- 
nose and some other plants.. Wheat shipped.at Bombay was found to 
contain seeds of Vicia peregrina; Cicer arietinum; C. arietinum, var. 
nigrum ; Brewm uniflorum ; Cajanus indicus ; Acacia lubeck; Tama- 
rindus indica; Cassia (?); Rhynchosia (?); Citrullus vulgaris ; Rici- 
nus communis ; Lintens usitatissimum. C. H. B. 


Maize as Food for Horses. By Gerssporrr (Bied. Centr., 1883, 
566).—7°5 to 9 kilos. per head per day, mixed with chaff and followed 


by good hay, kept the animals in.as good condition as 10 kilos. oats. 
J. T. 


Fermenting Maize for Milch Cows. (Bied. Centr., 1883, 567.) 
—The cows were previously fed on mangel-wurzel; gradually this 
was diminished to one-half, and replaced by maize fermented in pits. 
The amount of milk and butter obtained remained the same; but 
the latter was somewhat whiter than before. There was no apparent 
change in the bulk of the animal. a. &. 


Palm.oil Residue as Fodder. By Mircker (Bied. Cenir., 1883, 
566).—The author gives three analyses of palm-kernel-meal, (1) after 
being stored three weeks ; (2) nine months; and (3) quite fresh :— 

2&2 
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(2.) (3.) 

9°75 9°43 

3°93 3°56 

15°13 1531 

GED cscccenaces neeeennbe 25°27 21°20 


Nitrogenous matter (extractive). ; 41°23 43°46 
6 4°56 7°04 


The author combats the view that this is not a good milk-fodder, 
and asserts that the most important constituents for milk production 
are the nitrogenous substances and not the fat. J. T. 


Earth-nut Cake. By Howperveiss (Bied. Centr., 1883, 526— 
528).—-This cattle food having given unsatisfactory results of late, 
although numerous analyses show 40 to 50 per cent. protein, and 
several per cent. albumin, with other food constituents normal, it 
was: microscopically examined, and in many cases was found to con- 
tain quantities of fungus spores. 48 to 60 hours after moistening 
with very little water, the meal becomes covered with a yellow coat- 
ing of an Aspergillus, similar to Aspergillus flavus. This fungus is of 
special interest, as in Japan it induces the fermentation and forma. 
tion of sugar in rice. In the presence of more moisture, a black 
Aspergillus appears in colonies, also a thick covering of mucor-like 
fungi. These fungi cause changes in the meal, primarily a disap- 
pearance of albumin. Enormous quantities of bacteria were observed 


in many samples. J. T. 


Composition of Beetroot. By Pacnout (Bied. Centr., 1883, 
570).—The author gives analyses of beetroot—(1) grown in soil 
excessively manured with stable dung, and (2) grown in soil ordinarily 
manured with an artificial manure containing Chili nitre :— 


(2.) 
Weight of the root . 492 g. 
Sugar ; »C 4°42 p.c. 
Alkalis . aw « 
i 0°73 
Salt, per 100 sugar 24°12 
Nitrate ” ; 16°47 
J. T. 
Sugar Beet. By G. Marek (Bied. Centr., 1883, 543—547).—The 
author took varieties ricliest in sugar to ascertain the connection, if 
any, between the absolute and sp. gr. of portions, and the yield in 
sugar. Generally the sp. gr. of the whole root is less than that of 
parts of the root. Of the parts of the root, the point is the heaviest, 
next the middle part or body, then a side piece of the body, and lastly 
the head. Ths author is of opinion that weighing the whole root 
gives better results than judging by appearances ; and that weighing 
various portions of the root is advisable in selecting for seeding ; for 
this purpose a portion from the side of middle part is most suitable 
to weigh, in order to separate light from heavy roots. The sap from 
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the various portions gave over all a higher sp. gr. than the root itself. 
Sap from the middle portion was the heaviest; then followed the 
root, and last the top. Sap from a number of roots generally gives 
higher rotation with a higher sp. gr., but this is not invariable. Of 
the parts of the same root, sap from the middle part gave the highest 
rotation, next from the side piece of the middle; then point, and lastly 
that of the head. Beets with rosette-like arrangement of leaves were 
found to be richer than those with a more vertical arrangement. The 
author shows that the so-called ‘‘ aufsehussriiben’’ as compared with 
normal plants have a lighter sap, less sugar, and lighter root, with a 
greater weight of leaves and head. When the seed-shoots of such 
plants are removed beforehand, the roots become still poorer in 
sugar, and richer in salts and cellulose. The inereased amount of 


cellulose interferes prejudicially with the extraction of the sugar. 
J. T. 


Soil Temperature in Relation to the Air Temperature. By 
W. Hossretp (Bied. Centr., 1883, 562).—Observations, made daily 
during the first six months of this year, showed that in a clay soil at 
Kranichfeld the temperature increased from the surface downwards 
to a depth of 2 meters until March 12; after this the temperature 
diminished from the surface downwards. The observations were made 
at 8 A.M. oa 


Irrigation as Preventive of Injury from Frost. By T. v. 
NeerGarpD (Bied. Centr., 1883, 561).—The injurious action of night 


frest on grass, &c., in spring can be prevented by covering the 
meadows with 4—6 cm. of water; this practice should be continued 


until the end of May, until the frost has entirely disappeared. 
J. T. 


Nitric Acid in Soils and Subsoils at Rothamsted. By Sir J. 
B. Lawes, J. H. Grupert, and R. Warinaton (Jour. Roy. Agri. Soc., 
1883, 331).—The unmanured and uncropped soils of the three drain- 
ages have yielded drainage waters containing on an average of six 
years 40°2 lbs. of nitric nitrogen per acre. This amount must be 
below the annual produce of good soil. Nitric acid was determined in 
many soils: the samples were taken by driving a rectangular iron 
tube, 6 inches square and 9 inches deep, into the ground, removing 
the contents as a sample, and again driving the tube down to obtain 
samples of the succeeding depths: the soils were at once broken up 
and dried at 55°. The nitric acid was determined by a modification 
of Schloesing’s method (Trans., 1882, 345—351). The immediate 
drying of the soil is indispensable, otherwise the results are too high. 

Fallow Soils.—Three soils in fair condition, cultivated as bare fallow, 
contained at the end of summer 56°5—59°9 lbs. of nitric nitrogen per 
acre to a depth of 27 inches. Estimating as far as possible the pre- 
ceding loss of nitrate by drainage, it would appear that about 80 lbs. 
of nitric nitrogen per acre were produced during the season (15 
months) of fallow. Land in poor condition contained much less 
nitrate. When the preceding summer had been dry, the nitrate was 
chiefly near the surface. 
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Soils growing Cereal Crops.—Where no excess of nitrogenons 
manure is emp!oyed, very smnall quantities of nitrate are found in the 
soil during summer, owing to assimilation by the crop. If rain oceurs 
after harvest, and especially if the land is ploughed, considerable 
fermation of nitrate takes place. Nitrate continues to be present 
through the winter, notwithstanding loss by drainage, slow production 
being always in progress. in late spring or early summer, the nitrate 
again disappears if the land is under crop. 

Determinations of nitric acid were made in the soils of the experi. 
mental wheat field, taken October, 1881. Much rain had fallen since 
harvest, and the land had been ploughed; conditions were thus 
favourable to nitrification. Plots permanently unmanured contained 
15°0—17°9 lbs. of nitric nitregen per acre to a depth of 27 inches. 
Plots receiving ash-constituents alone, 21°2 to 24°3 Ibs. Plots 
receiving ash-constituents, with 400 lbs. of ammonium salts or 
550 Ibs. nitrate of sodium the preceding spring, contained 24¢€— 
39°8 lbs. Plots with the above-mentioned nitrogenous manure alone, 
28°3—54'1 Ibs. With 1700 lbs. of rape cake, 34°2 Ibs. With 14 
tons of farmyard manure, 522 Ibs. The last two manures were applied 
the preceding autumn. On plots receiving no nitrogenous manure, or 
not excessive quantities of ammonia or nitrate, the nitrate found was 
due to nitrification of crop and weed residues and of the humic 
matters of the soil; the quantity of nitrate generally bore a distinct 
relation to the quantity of the preceding crops. Where an excess of 
nitrate of sodium had been applied, a considerable residue of the manure 
was found in the subsoil. Where rape cake or farmyard manure was 
used, the nitrate was partly derived from the nitrification of residues 
of manure. The nitrogen of permanently unmanured soil nitrifies 
with more difficulty than the nitrogen of soil which has yielded large 
crops, or than nitrogenous residues of rape cake or farmyard manure. 

The soils of the experimental barley field were sampled in March, 
1882, to the depth of 27 inches. The permanently unmanured land 
contained 15-7 lbs. of nitric nitrogen per acre. That receiving ash- 
constituents alone, a mean of 20°1 lbs. That receiving 200 lbs. 
ammonium salts, or 275 Ibs. nitrate of sedium, with or without ash- 
constituents, a mean of 23°3 lbs. Plets receiving 1000 lbs. rape cake, 
with or without ash-constituents, a mean of 30°71 lbs. The plot 
receiving 14 tons farmyard manure, 441 lbs. The washing of the 
autumn and winter rains had tended to equalise the amounts of 
nitrate. The influence of crop residues is not so marked as in the 
wheat field, barley leaving a smaller residue in the soil than wheat. 

Soils growing Leguminots Crops.—The nitrate in soils that have 
grown beans or clover is much smaller than that found in similar 
uncropped soils. Although leguminous crops thus assimilate nitric 
nitrogen, the total quantity of nitrogen found in such crops often 
greatly exceeds the quantity of nitric nitrogen at present recognised 
as oceurring in soils. We must thus apparently assume for legu- 
minous crops a farther source of nitrogen; in the case of cereal 
crops, the nitric nitrogen of the soil appears to furnish an adequate 
supply. 

Few determinations of nitric nitrogen have yet been made for 
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depths below 27 inches; in most cases only small quantities were 
found. It is a question whether the nitrates in a clay subsoil are not 
destroyed by reduction. 


Yield of Crops under Steam Cultivation. By M. Mircxer 
(Bied. Centr., 1883, 508—511).—Experience with Fowler’s steam 
ploughs during the period 1872—8U leads to the following con- 
clusions :— 

Against hail, frost, rust, and the depredations of animals, é&c., it 
has no advantage over animal cultivation; but in very wet or very 
dry seasons it greatly reduces the injurious results of such abnormal 
weather. In dry weather, the plants can more readily get deeper in 
search of moisture, whilst in wet seasons the excess water more 
readily drains away into the subsoil. Another essential advantage is 
the immediate destruction of weeds. Further, the after cultivation of 
the crop is facilitated. From figures given the wheat crops averaged 
194 per cent. better; barley, 32°1 per cent.; oats, 1-2 per cent. ; 
maize, 12°5 per cent., and beet, 268 per cent. The wheat crops com- 
pared were six years before and six after the introduction of steam 


cultivation, the other crops were nine years before and nine after. 
J. T. 


Coexistence of Ammonium Carbonate and Potassium Sul- 
phate in Guano. By E. Cuevreut (Compt. rend., 97, 786—787).— 
Guano not unfrequently contains compact homogeneous moist snow- 
white masses consisting of ammonium subcarbonate, associated with 
potassium sulphate and water. C. H. B. 


The Guano of Cape Vert. By A. Anpovarp (Compt. rend., 97, 
858—859).—The guano is mixed with a considerable quantity of 
stones. When these are removed it has the composition :-— 


Moisture 

Organic nitrogen 

Nitrogen as ammonia ..........+200++ ° 
Organic matter 

Phosphoric acid 

Lime, magnesia, and ferric oxide 

Salts soluble in water 

Silica and silicates. 


Nitrogen in Bone-meal. By Waayer (Bied. Centr., 1883, 
563).— Commercial bone-meal contains 1 to 4 per cent. of nitrogen, 
on an average 3°2 per cent. This variation in amount depends on 
the previous treatment to which the bone has been subjected for the 
extraction of its fat. Hence it is advisable to extract the fat by 
means of solvents such as petroleum. Bones so treated contained 
7s 5 per cent. of nitrogen, and consequently have an increased 
value. J. T. 
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Weathering of Bone Manure. By J. Kénic (Bied. Centr., 1883, 
562).—Steamed bone-meal mixed with stable dung spread on a field 
in the spring of 1883 had quite disappeared at the present time, 
whilst in another case raw fragments of bone can be found which 
was applied along with stable dung from two to four years ago. Such 
bone fragments washed and analysed gave, after two, three, and four 
years on the soil respectively—of nitrogen, 1*1, 0°7, and 0°4 per cent. 
respectively ; of phosphoric acid, 1071, 0°7, and 0°3 per cent. respec. 
tively; and of calcium carbonate, 41°2, 49:1, and 42°7 respectively. 
Hence raw bone takes at least four years to weather completely. 


Influence of Superphosphates on the Quality of the Yield. 
By F. Farsky (Bied. Centr., 1883, 511—512).—The author had 
opportunity during some manure experiments of comparing the 
effects of Chili nitre and superphosphate on buckwheat. His results 
show (1) that superphosphate induces early maturity in the plant, 
and (2) that it also increases the absolute and relative weight of the 
seeds. Further Chili nitre retards the harvest, and in no instance 
produces heavier seeds. 


Phosphate from the Rata Island. (Died. Centr., 1883, 562.)— 
The material has been repeatedly analysed in England ; it contains :— 


Analyst. 


1. | 2. 4. 5. 
A. Voelcker. | W. A. Carry. At the Mint. 


7 2°63 i 


Organic matter (and 10-92 
comb, H,O) .... 7°53 
28°18 ; 28 03 
30°45 ‘ 32 -08 
10°85 ° . 7°42 
11°99 9°44 
1°73 —- 
_ 0°51 
— trace 
60 06-00 0°25 ane —- 
ihe 1°35 “$ 184 3 30 
Insol. (silicate) 5 04 * 5°19 7°86 


| 100-00 ; 100-00 | 100-00 


The insoluble (in nitric acid) residue of No. 4 gave 1°11 per cent. 
TiO,, 1°97 of SiO,, 1 of Al,O,;, and 3°78 of Fe,0;. Also in the same 
sample traces of ammonia were found. J. T. 


Compost Manure. By A. Maver (Bied. Centr., 1883, 564).— 
Amsterdam compost manure is richer in phosphoric acid and nitrogen 
than in former years. 


VEGETABLE PHYSIOLOGY AND AGRICULTURE, 


Organic |. Phosphoric 
matter. Nitrogen. . acid. 


Amsterdam, Jan. 16, 
C 7a 
Amsterdam, Jan. 11, 


17:0 


11°8 
Groningen compost ...| 13°7 


J. T. 


Effect of Potassium and Sodium Nitrates on the Growth of 
Potatoes. By P. P. Dénférain (Compt. rend., 97, 998—1000).—Two 
pieces of land were sown with potatoes; one was manured with 
potassium nitrate, and the other with an equal quantity of sodium 
uitrate, the quantity applied being equivalent to 400 kilos. per hectare. 
In both cases the average yield was the same, viz., 805 grams per 
root, a yield considerably in excess of that obtained under ordinary 
conditions. The influence of the nitrates is very considerable, but 
the nature of the base does not seem to affect the results. The 
potatoes manured with sodium nitrate, or with other salts of sodium, 
contain only potassium and no sodium. It would appear therefore 
that the sodium salts applied as manure decompose the potassium 
compounds in the soil with formation of potassium salts, which are 
absorbed by the plant. 

Haricot beans were watered with solutions of sodium chloride of 
gradually increasing concentration until the plant died. The ash 
contained 11°3 per cent. of chlorine, whereas the ash of similar beans 
grown in the same soil without addition of sodium chloride contained 
only 0°53—0°49 per cent. of chlorine. Notwithstanding the large 
excess of chlorine, the ash contained no sodium, from which it appears 
that the plant was killed by abnormal absorption of potassium 
chloride. 

Since sodium nitrate is cheaper, and contains a higher proportion 
of nitrogen than the potassium salt, the latter can only be used with 
advantage in the case of soils which are poor in potassium compounds. 

C. H. B. 


Manuring Experiments in Posen in 1882. By E. Witpr (Bied. 
Centr., 1883, 516—520).—Experiments made in 1881 with a liberal 
application of phosphoric acid and nitrogen gave negative results only, 
probably owing to a lack of potash in the soil. The present experi- 
ments were generally a repetition of the previous ones, with the addi- 
tion of potash. The experiments were made on five different estates. 
The nitrogen was added as ammonium sulphate, potash as potassium 
chloride, the soluble phosphoric acid as Curacao superphosphate, the 
phosphoric acid soluble in citric acid as precipitated calcium phosphate, 
and reverted phosphoric acid as phosphorite superphosphate, half of 
whose acid was soluble in water, and the other half reverted. 

I. Soil, slightly loamy sand 10 inches deep; subsoil lighter, and below 
siliceous sand. Crop, potatoes; previous crop, rye, with stall manure. 
Nitrogen was given in every case, along with soluble phosphoric acid 
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alone in one case, with potash alone in the second case, and with 
potash and the various phosphates in all other cases. In all plots in 
this group, the yield was considerably increased, but an economical 
result was obtained only when potash and soluble phosphoric acid 
were added together; the phosphoric acid must be present in snuff. 
cient quantity, or the increased yield will be that solely due to the 
potash. The amount of starch in the potatoes was considerably 
reduced by the chlorine in the potassium salt. The phosphoric acid 
soluble in citric acid gave only a small increase ; but it may be ex- 
pected to influence the following crop, as another experiment shows: 
thus, parcels manured the previous year were cropped again without 
manure. Nitrogen alone gave no increase, whilst all the phosphate 
manures gave increased yields, and those most backward the first year 
did best in the second year. 

If. Soil, sandy loam, 4 inches deep; subsoil, loam; previous crop, 
wheat, manured with superphosphate; experimental crop, potatoes. 
The nitrogen added showed no effect on the crop, on the contrary, the 
phosphoric acid, and still more the potash, afforded good results; but 
10 kilos. per morgen of soluble phosphoric acid gave no better result 
than 5 kilos.; the action of the reverted acid is not perceptible, and 
the result of the acid soluble in citric acid is said to be inexplicable, 
because the yield is the same as with soluble acid. 

ITI. Soil, sandy loam, 1 foot deep; subsoil, loamy marl. From 
1874 to 1880 lucerne was grown; after that summer wheat without 
manure. The experimental crop was barley. All the manures gave 
only a slight increase, and in no case do they appear to be eco- 
nomically useful. No conclusion can be drawn as to the action of the 
various forms of phosphoric acid, the increased yield is so small. 

IV. Sandy soil; subsoil sandy, below clay marl. Barley was sown. 
The potash gave no results; the phosphoric acid acted slightly, and 
only the nitrogen produced any marked effect, and this was only 
economically successful when the increased yield of straw was 
considered. 

V. Soil, clayey sand, 8 inches thick; subsoil mixed with marl. 
Before the experiment no artificial manure had ever been applied, but 
only a little stable manure. The previous crop was wheat; the 
experimental crop was oats. Whilst potash and phosphoric acid did 
not increase the yield, the action of the nitrogen was somewhat 
considerable, indeed taking into account the straw, a not inconsider- 
able profit was obtained. J. T. 


Manuring Experiments on Tobacco. By J. Nesster (Landw. 
Versuchs.-Stat., 29, 309—312).—The chief object of this investigation 
was to study the effect on the combustibility of tobacco produced by 
various kinds of manure, such as chloride, sulphate and nitrate of 
potassium, superphosphate, stable dung, &c. To this end the dried 
leaves were ignited, and the time during which they continued to 
glow noted down. Potassium nitrate and sulphate were found to 
increase the burning properties of the tobacco, whilst potassium 
chloride produced the opposite effect. The experimental results, 
however, exhibit great inequalities, partly due, no doubt, to the fact 
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that the soils were in various states of cultivation in the previous 
ear. Phosphoric acid, however, seems to be not at all an essential 
constituent of the manure. It is recommended to grow a crop of 
swedes or beetroot on the land, using a potash manure, and then to 
follow with tobacco, when Chili saltpetre might be employed. 
J. K. C. 
Manuring of Marshy Land. By H. J. Caxsten (Bied. Centr., 
1883, 564).— Limed and unlimed portions, manured with raw 
Peruvian guano, gave similar yields, showing that lime was practi- 
cally without effect. Another portion of new land, treated five years 
successively with guano, and sewn with oats, gave a yield increasing 
from 36 hl per ha in the first year to 55 hl per ha in the fifth year. 
From this it would appear that such land can be converted into 
profitable arable land by tbe addition of artificial manure alone, with- 
out stable or town manure. J. T. 


Analytical Chemistry. 


Use of Ammonium Thiosulphate instead of Sulphuretted 
Hydrogen in Qualitative Analysis. By A. Ortowski (Zeits. 
Anal. Chem., 22, 357—306).—Barium, strontium, and lead are pre- 
cipitated as sulphates by adding ammonium thiosulphate to their 
ueutral or slightly acid solutions. The filtrate is acidulated with 
hydrochloric acid, heated to boiling, and thiosulphate added until no 
further precipitation of sulphur takes place. The precipitate may 
contain the sulphides of arsenic, antimony, tin, platinum, gold, silver, 
copper, mercury, bismuth, and cadmium. These metals are separated 
from each other in the ordinary way. To the tiltrate ammonium 
chloride, ammonia, and ammonium sulphide are added, precipitating 
the metals of Group III, besides the sulphide of cadmium, which may 
not have been completely separated with the previous group. The 
cadmium is separated from zinc and manganese by adding sodium 
thiosulphate in excess to the neutral or feebly acid solution, and then 
beiling. A yellowish-brown precipitate is formed, to which, when 
cool, hydrochloric acid is added until the evolution of chlorine ceases. 
The precipitate now consists of hydrated manganese peroxide only ; 
it is collected, and caustic soda in excess is added to the filtrate, the 


cadmium is thereby precipitated, whilst the zinc remains in solution. 
P. F. F. 


An Indicator showing the Neutral Point in Alkalimetry and 
Acidimetry. By A. Gawatowski (Zeits. Anal. Chem., 22, 397).—By 
mixing alcoholic solutions of phenolphthalein and dimethylaniline- 
orange (methyl-orange) an indicator is obtained, which turns deep- 
red in an alkaline and rose-red in an acid solution, whilst in a neutral 
solution it is pale lemon-yellow. P. F. F. 
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A new Fractioning Apparatus. By C. Wivssinoczr (Ber., 16 
2640—2645).—This apparatus, which combines both the cooling and 
washing methods, yields extremely good results. It cannot be 
succinctly and clearly described without the diagram. 


A. K. M. 


A new Form of Hot Filtering Funnel and an Apparatus for 
Obtaining Sublimates. By R. Ricurer (J. pr. Chem. [2], 28 
309—310).—By coiling a thin lead tube round an ordinary funnel, 
and passing steam through it, the filtration of substances, even spar- 
ingly soluble in hot alcohol, is readily accomplished. By placing a 
coil of lead piping, through which cold water is passed, on the upper 
watch-glass of a pair used for sublimation, the author found it 
possible to obtain with great ease crystalline needles of substances 
melting at 26°. A. B. 


Determination of the Quantities of Gases Dissolved in 
Watery Liquids. By A. Loner (Gazzetta, 13, 479—481)—The 
author makes use of the apparatus described in his paper “ On the 
Estimation of Nitrous and Nitric Acids” (p. 366 of this volume). 

H. W. 


A new Method of Determining Nitrogen in Organic Sub. 
stances. By J. Ksetpant (Zeits. Anal. Chem., 22, 366—3§2).— 
The dried substance is digested in a flask for several hours with a 
large excess of concentrated sulphuric acid, at a temperature approach. 
ing the boiling point of the acid. Some fuming sulphuric acid ora 
little phosphoric anhydride may, with advantage, be added to combine 
with any trace of water that may be present. In this manner the 
greater part of the organic nitrogen is converted into ammonia, and 
this conversion is completed by oxidation with potassium permanga- 
nate, which is added cautiously as a fine powder in very small quanti- 
ties at atime. The addition of permanganate is continued until the 
solution becomes green, showing that an excess has been employed. 
When cold, the liquid is diluted with water, rendered alkaline witha 
strong solution of caustic soda, and then distilled into a receiver con- 
taining a measured quantity of standard acid. The author has 
obtained satisfactory results with nitrogenous organic substances of 
the most varied character. P. F. F. 


Estimation of Nitrogen in Nitro., Azo-, and Diazo-com- 
pounds. By A. Gotppere (Ber., 16, 2546—2556).—Several unsue- 
cessful attempts have béen made by chemists to estimate the nitrogen 
in nitrates by Will and Varrentrapp’s method, by adding a reducing 
agent to the soda-lime. In the author’s experiments stannous sulphide 
was employed ; a mixture of this with soda-lime yielding hydrogen 
when heated. The results obtained are too low; the addition of sul- 
phur produces somewhat better results, but even then the percentage 
of nitrogen is generally 1—1‘5 too low. This mixture (100 parts 
soda-lime, 100 parts stannous sulphide, and 20 parts sulphur) yields 
however satisfactory results with nitro- and azo-compounds. To 
charge the tube, a layer (5 cm.) of coarsely-powdered soda-lime is 
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first introduced, then a layer (15—20 cm.) of the mixture through 
which the substance is distributed in the usual way by means of a 
wire, then another layer (5—10 cm.) of the mixture alone, and finally 
coarsely powdered soda-lime. The ammonia is absorbed by means of 
dilute sulphuric acid, and titrated with baryta-water. In the case of 
the azo-compounds the method is more troublesome than in that of 
nitro-compounds, owing to the chemical indifference of the former 
class of substances and to the readiness with which they sublime ; 
the difficulty is overcome, however, by employing a longer tube. 
When moderately stable, diazo-compounds, such as diazosalicylic acid 
and paradiazobenzenesulphonic acid, are treated as above, they yield 
either no ammonia, or at most a very small percentage. 
A. K. M. 

Detection of Nitric Acid in presence of other Acids capable 
of Interfering with its Reactions. By A. Lona (Gazzetta, 13, 
468—469).—In testing for nitric acid in solutions containing ammo- 
niacal salts, together with chlorates, bromates, iodates, chromates, 
and other oxidising salts, an error may arise from the conversion of 
part of the ammonia into nitric acid by the oxidising action of those 
salts, whence it may appear that nitric acid was present in a solution 
which previously contained none. This source of error may, however, 
be avoided by treating the solution with sulphurous acid before 
heating it, the bromates, chlorates, &c., being thereby reduced to 
bromides, chlorides, &c., while the nitric acid remains either as such, 
or in the form of a sulphuroso-nitric compound in which the nitric 


acid may be detected by the ordinary tests. Bromine and iodine, if 
present, may be eliminated by G. Vortmann’s method (Ber., 13, 2024). 
Lead dioxide does not oxidise ammoniacal salts in a solution con- 
taining acetic acid. H. W. 


Paratoluidine Sulphate as a Test for Nitric Acid. By A. 
Lonct (Gazzetta, 13, 465—468).—If to a liquid containing nitrates a 
few drops of p-toluidine sulphate be added, and then a quantity of 
ordinary sulphuric acid equal in volume to the nitrate solution, and 
in such a manner that the liquids shall fourm two distinct layers, a 
deep red coloration will appear at the surface of separation, changing 
after some time to a dark yellow. In solutions of chlorates, bromates, 
iodates, chromates, and permanganates, the same reagent produces a 
blue coloration of such intensity as completely to mask the red colour 
produced with nitrates, even when the quantity of either of the salts 
just mentioned is very small in comparison with that of the nitrate. 
Aniline sulphate does not produce any coloration with nitrates, but a 
mixture of the sulphates of aniline and p-toluidine (crude aniline oil) 
produces a deeper red colour than the toluidine alone. 

This test for nitrates is less delicate than that which is afforded by 
brucine or by diphenylamine, the former of which produces a red 
colour in solutions cuntaining only 1 part of nitric acid in 256,000 parts 
of liquid, the latter a blue colour, sensitive to 1 part in two millions ; 
but the toluidine test has the advantage of not giving the same colour 
with chlorates, bromates, &c., or with nitrites, with which it develops 
a yellow coloration gradually passing into red. H. W. 
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Volumetric Estimation of Nitric Acid. By A. Lonat (Gazzetta, 
13, 482—485).—The blue colour produced by diphenylamine in 4 
solution of nitric acid is destroyed by stannous salts, and this reaction 
may be made available for the volumetric estimation of nitric acid, 
The salt employed is Marignac’s stannoso-stannic sulphate, and its 
reaction with nitric acid may be represented by the equation 4SnS0, 
+ 4H,SO, + 2HNO, = 4Sn(SO,), + 5H,0 + N,O, showing that 
4 mols. of the stannous salt are required for the decomposition of 
2 mols. nitric acid, or 2 mols. SnSO, for 1 mol. HNO;.* The method 
is especially applicable to the estimation of small quantities of nitric 
acid. H. W. 


Estimation of Nitrous and Nitric Acids, separately or to. 
gether. By A. Lonat (Gazzetta, 13, 469—479).—For the estimation of 
nitrous acid, the author makes use of the well-known reaction with 
urea and acetic acid. Nitrates are first reduced to nitrites with 
hydrochloric acid and arsenious acid. The paper contains a descrip. 


tion of the apparatus employed, and tables of analytical results. 
H. W. 


Estimation of Iodine in presence of Chlorine and Bromine 
by means of Ferric Sulphate. By A. Gavazzi (Gazzetta, 13, 
327; and 454—455).—Dnuflos’ process for determining the amount of 
iodine in iodides by boiling them with ferric chloride and condensing 
the vapours in a concentrated solution of potassium iodide is not 
applicable when bromides are present, as bromine passes over along 
with the iodine. If, however, ferric sulphate be substituted for the 
chloride, this difficulty is obviated, the iodine alone being volatilised ; 
but the sulphate should be heated to a little below redness to remove 
free acid, and it is as well to add a little ferrous sulphate to increase 
the solubility of the ferrie salt. This. reaction can be employed in 
testing commercial potassium iodide for chlorine, as all the chlorine 
remains in the retort quite free from iodine. The method is also 
useful for detecting traces of iedine in mixtures containing large 
quantities of chlorine and bromine; and may be used, moreover, for 
preparing pure iodine. C. E. G. 


Assay of Commercial Potassium Iodide. By W. Lan 
(Zeits. Anal. Chem., 22, 391—393).—The author has investigated 
the method of assaying potassium iodide by means of a standard solu- 
tion of mercuric chloride. He finds that the results are inaccurate, 
the end-point of the reaction being greatly influenced by ae es 

P. F. F. 

A new Microchemical Test for Sodium. By A. Srrené 
(Jahrb. f. Min., 1883, 2, Ref., 365).—The author proposes to employ 
uranium acetate as a test for sodium; by its action on any sodium 
solution, crystals of uranium sodium acetate are formed, which are 
but sparingly soluble in water. They appear in the form of tetra 


* In the original paper it is said that 4 mols. of the stannous salt are required to 
decompose 1 mol. nitric acid ; but this is clearly inconsistent with the equation above 


given. 
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hedra, and these minute yellow crystals cannot be mistaken for the 
rhombic crystals of uranium acetate, which separate out as the solu- 
tion dries, on account of their action on polarised light. The reaction 
is very sharp, as the double salt contains a very low percentage of 


soda (6°6 per cent.) BH. B. 


Detection and Estimation of Zinc and Lead in Presence of 
Iron. By A. Deros (Compt. rend., 9'7, 1068—1070).— Zinc.—The 
hydrochloric acid solution of 1 gram of the substance is poured 
gradually, with agitation, into an excess of ammonia, and when cold 
the mixture is electrolysed in a platinum capsule which acts as the 

itive electrode, the negative electrode consisting of a platinum 
spatula or a coil of platinum wire. The current employed should give 
300—400 c.c. of detonating gas perhour. Care must be taken to keep 
the liquid ammoniaeal, and after three or four hours the negative 
electrode is withdrawn, carefally washed, and then treated with a few 
drops of dilute sulphuric acid, which dissolves the greyish deposit. 
The solution is evaporated to dryness in a platinum dish with addition 
of a few drops of cobalt solution and strongly heated; a green 
residue shows the presence of zinc. 

In order to estimate the zine, the solution of 1 gram of the sub- 
stance is treated as just descrrbed, the negative electrode consisting 
of a sheet of platinum 3 cm. broad and 4—5 cm. long. After 12 hours 
the zinc will be completely precipitated, which can be proved by 

lacing a new eleetrode in the liquid. The negative electrode is 
rapidly washed by immersing it in water, care being taken not to 
detach any of the somewhat loosely adhering deposit, and is then 
immersed in a solution of potash or soda of 8° or 10° B., which dis- 
solves only the zinc. The alkaline solution is again electrolysed, the 
zinc being deposited as a firmly adherent crust on a weighed platinum 
cone. The deposit is washed successively with water, aleohol, and 
ether, and dried at 90—100°. It is advisable to wash with water 
before interrupting the current. 

Lead.—1 gram of the finely powdered substance is placed in a 
conical flask with 3 or 4 grams of pure cadmium, and very gently 
warmed with dilute hydrochloric acid. When the solution is com- 
plete, and no bubbles of gas are given off from the cadmium, the lead 
is completely precipitated. The liquor is carefully decanted off, and 
the residue washed several times by decantation. 5 or 6 e¢.c. of nitric 
acid are then added, and the solution of lead and cadmium is trans- 
ferred to a crucible which acts as the negative electrode, the positive 
electrode being a weighed platinum cone. Rather less battery power 
is required than in the case of zinc, and in four or five hours the lead 
is completely precipitated on the positive electrode in the form of 
peroxide, which is washed with water, dried, and weighed. This 
process will detect 0°0005 gram of lead in 1 gram of substance. 

Cc. H. B. 

Volumetric Estimation of Iron by means of Sodium Thio- 
sulphate and Salicylate. By G. Brug. (Compt. rend., 97, 954— 
955).—It is well known that when solutions of ferric salts are mixed 
with sodium salicylate a deep violet colour is produced. If sodium 
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thiosulphate is now added to the slightly acidified solution, the irop 
is converted into a double ferrous sodium thiosulphate, and the colour 
is discharged. To estimate iron by means of this reaction, dissolye 
1 gram of pure iron in 20 c.c. of hydrochloric acid, with addition of 
potassium chlorate, boil until all chlorine is expelled, and then dilute 
to 1 litre. Prepare also a solution of sodium thiosulphate containi 

1 gram per litre. Take 10 c.c. of the ferric solution, dilute with four 
times the volume of water, heat to boiling, and add 0°1 gram of 
sodium salicylate. Then add the thiosulphate solution drop by drop 
from a burette, until the liquid has only an almost inappreciable rose 
tint. Having thus standarised the thiosulphate, the total amount of 
iron in a salt or mineral, or the relative proportions of ferrous and 
ferric iron in any substance, may be determined in a similar manner, 
In the latter case the ferric iron is determined in 1 part of the solu- 
tion after acidifying with hydrochloric acid, and the total iron is 
estimated after boiling with potassium chlorate and hydrochloric 
acid. C. H. B. 


Detection of Manganese in Presence of Zinc, and of Bismuth 
in Presence of Lead, by Electrolysis. By A. Guyarp (Compt. 
rend., 9'7, 673—674).—Calamine, zinc slag, &c., is treated with dilute 
sulpharic acid, the solution allowed to clarify by standing, and then 
electrolysed, the negative electrode being of copper or brass, and the 
positive electrode of platinum. In a short time the liquid round the 
positive electrode is coloured violet by permanganic acid. In testing 


metallic zinc, the latter is fused in contact with air, and the scum of 
oxides which forms is treated as above. 

When a concentrated solution of pure zinc sulphate is electrolysed, 
the negative electrode being platinum, and the positive electrode a 
sheet of commercial lead, the lead becomes gradually covered with a 
layer of lead dioxide, and any bismuth or copper present in the lead 
is deposited with the zinc on the negative electrode. On treating the 
latter with dilute sulphuric acid, the zinc is dissolved and the copper 
and bismuth are left undissolved, and may be separated by the usual 
methods. C. H. B. 


Detection of Arsenic. By E. Reicuarpr (Arch. Pharm. [3], 21, 
271—279).—After noticing the occurrence of arsenic in different pig- 
ments, &c., and the legal prohibition of the use of arsenical compounds 
for colouring papers, foods, &c., the author describes Fleck’s modifica- 
tion of Marsh’s test, which has been recommended for the detection 
of small quantities of arsenic. While admitting the improvement in 
this modification, the author does not recommend Marsh’s test for 
general use, but prefers, as simpler and safer, to pass the arsenic 
hydride through a solution of silver nitrate, which bas been rendered 
strongly acid with pure nitric acid. In this way the tenth of a mil- 
ligram of arsenious oxide can be detected. Marsh’s test, in which an 
arsenic mirror is obtained, cannot be quantitatively applied, but this 
process can be at once qualitatively and quantitatively used. After 
precipitation has ceased, bromine is added to the silver solution, and 
the arsenic precipitated as magnesium ammonium arsenate. 
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For further particulars concerning this method see Abstr., 1881, 
195. W. R. Dz. 


Determination of Organic Matter in Water. By A. R. Lezps 
(Phil. Mag. [5], 169, 13).—In this paper is described a process for 
the determination of organic matter in potable water, based upon the 
readiness with which metallic silver is separated from solutions 
of its salts by organic matter. The details of the process are as 
follow :—To 250 c.c. of the water to be examined, 100 c.c. of deci- 
normal silver nitrate solution are added, and the mixture allowed to 
stand for about two days, when the solution will have become clear, 
the entire precipitate collecting at the bottom. This precipitate is 
washed first with ammonia, to get rid of the chloride, and then dis- 
solved in nitric acid, the amount of silver being subsequently deter- 
mined by Pisani’s process. On comparison of this with the perman- 
ganate process, it was found that sometimes the former, sometimes 
the latter, gave the higher result; the general inference was deduced 
from the results that, whilst a solution of potassium permanganate 
was reduced to a greater or less extent by most organic substances 
soluble in water, the silver nitrate is the more readily reduced by 
easily decomposing organic compounds, akin in their nature to 
sewage. V. H. V. 


Prothistological Examination of Potable Waters. By L. 
Maco (Gazzetta, 13, 323).—Cartes has proposed the use of a solution 
of osmic acid (1°5 : 100) to detect the presence of so-called microbes 
in potable waters: 1 part of the solution added to 30 or 40 of water 
kills the organisms, which then settle to the bottom of the vessel, and 
can be detected by microscopic examination of the deposit. The 
author, on the supposition that they were killed and rendered invisible 
from induration produced by the action of the osmic acid, tried other 
reagents, and obtained satisfactory results with a solution of palladium 
chloride (1 : 800), and also with hematoxylin, methyl-violet, magenta, 
and Lyons blue. C. E. G. 


Petroleum Testing. By F. Bemsrein (Zeits. Anal. Chem., 22, 
309—316).—The author has examined the methods of determining 
the flashing point devised by Abel, Engler, and others. These 
methods yield concordant results only when the apparatus used is of 
precisely the same dimensions. The method least open to this objec- 
tion is that devised by L. Liebermann (Abstr., 1882, 1326) and 
developed by Stoddard (Abstr., 1883, 517). The author finds that 
with Stoddard’s apparatus the results are concordant, even when the 
dimensions are different, provided the length of the tube is five, six, 
or seven times its breadth. The author, by employing a slightly 
modified form of Stoddard’s apparatus, obtained results agreeing 
within 0°25°, thus securing greater accuracy than with any previously 
known method of testing. The author further points out the greater 
importance of testing petroleum by distillation, which not only deter- 
mines whether the oil is safe or not, but also shows its fitness or unfit- 
ness for lighting purposes. By distillation, petroleum | be broken 
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up into three fractions: light oil, boiling under 150°; burning oil 
(kerosene), boiling at 150—270°; heavy oil, boiling above 270°. The 
author considers that good mineral oil for lamps should contain less 
than 5 per cent. of light, and not more than 15 per cent. of heavy oil. 
A higher percentage of heavy oil in American is much more objec- 
tionable than in Russian petroleum, as in the latter the heavy oil is 
more readily raised by the wick. Thus, a Russian petroleum, with 
20 per cent. of heavy oil, was found to be well adapted for lamps. If 
lamps were constructed with the summit of the wick nearer the sur. 
face of the oil, it would be possible to consume petroleum with con- 
siderably higher proportions of heavy oil; the price would thereby 
be reduced, the safety increased, and as the author asserts, the 


American oil displaced from the European market by the Russian. 
P. F. F. 


Action of Iodine Pentabromide on Essential Oils. By M. 
Forney (Arch. Pharm. [3], 21, 311).—The action of iodine penta. 
bromide on the principal essential oils was examined in reference to 
the colour which is produced with the pure oils alone; also when mixed 
with 25 per cent. of turpentine oil, and when dissolved in 25 per cent. 


of alcohol (95 per cent.). The results are recorded in a table. 
W. R. D.z 


Alcohol in the Brain in Cases of Inebriation. By H. F. 
Kursprr (Zeits. Anal. Chem., 22, 347—357).—The author describes 
the detection of alcohol in the stomach, brain, and liver of two persons 


supposed to have died in a state of inebriation. BP. B. &. 


Detection of Bordeaux Red in Wine. By C. Tuomas (Arch. 
Pharm. [3], 21, 304—305).—The colouring matter is absorbed from 
the wine by silk, which is washed with cold water, and then heated 
with boiling water, when the artificial colouring matter is dissolved, 
but the natural colouring matter remains on the silk. In the red 
liquid so obtained, sulphuric acid develops a violet colour, and ammonia 
a chestnut-brown. In the estimation of the potassium sulphate by 
precipitation as barium sulphate, the Bordeaux red is carried down 
with the precipitate to which it remains attached. When this pre- 
cipitate is ignited, an aromatic odour resembling naphthalene and nitro- 
benzene is noticed. W. R. Dz 


Estimation of Glucose. By P. Lacrance (Compt. rend., 97, 
857—858).—The precipitate formed on adding lead acetate to 
solution of sugar, carries down with it a considerable proportion of 
the glucose. An accurdte determination of this substance cannot 
therefore be made in the filtrate from the lead acetate precipitate, 
but must be made in the original liquid. . H. B. 


Starch Varieties detected by the Swelling Process. By W. 
H. Symons (Bied. Centr., 1883, 571).—The author proposes to use 
instead of definite temperatures, alkaline solutions of definite strength. 
The most suitable are caustic soda solutions of 0°5—1‘5 per cent. 
strength ; 1 gram of the starch is repeatedly stirred up with 1 c.c. of 
the particular soda solution, and after ten minutes examined under 
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the microscope. It is then found that with one solution very few 

nules are swollen; with a stronger solution, the greater part are 
swollen; and with a more concentrated still, all are swollen. The 
following table gives the results for various starches :— 


Order of Greate : 
tes Few granules i ee All granules 


magnitude swollen swollen 
of the with granules with 
granules. swollen with 
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J. T. 


Detection of Hydrocyanic Acid. By C. Brame (Arch. Pharm. 
[3], 21, 307).—The author has noticed that hydrocyanic acid precipi- 
tates albumin from solution, and this occurs when the vapour of 
hydrocyanic acid is passed into a solution of albumin. For the detec- 
tion of the acid in toxicology where owing to decomposition it cannot 
be directly recognised, the author proposes to detect the ammonium 


formate in the liquid after evaporation over sulphuric acid in a 
vacuum. W. R. D. 


Pyroligneous Acid. By G. Vuurius (Arch. Pharm. [3], 21, 256— 
260).—The author proposes to test the strength of the rectified pyro- 
ligneous acid, which is official in the German Pharmacopaia, not 
only with regard to the amount of acetic acid which it contains, but 
also in reference to the empyreumatic bodies present. The first is 
accomplished in the ordinary way with a standard solution of sodium 
hydroxide, using phenol-phthalein as indicator. The author esti- 
mates the empyreumatic constituent with a standard solution of 
potassium permanganate; 10 grams of the acid are diluted to 
400 c.c. with water, acidulated with hydrochloric acid, and titrated 
until the colour of the potassium permanganate is permanent after 
one minute. A rectified pyroligneous acid should not contain less 
than 6 per cent. of acetic acid, and should decolorise at least ten times 
its volume of the standard solution of potassium permanganate recog- 
nised by the German Pharmacopa@ia. It should also become sensibly 
darker in colour when exposed to sunlight. W. R. D. 


Trustworthiness of Berthelot and Fleurieur’s Method for 
the Estimation of Tartaric Acid. By P. Ferrart (Landw. 
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Versuchs.-Stat., 29, 353—354).—According to Amthor, this method 
does not answer for plastered wines, as these contain acid potassium 
sulphate, which on addition of alcohol and ether, is in part thrown down 
and then titrated as cream of tartar. The author, however, proceeds 
to show that this is not the case; when a solution of acid potassium 
sulphate is treated with a mixture of alcohol and ether, neutral 
potassium sulphate is thrown down, and sulphuric acid is left in solu. 
tion, a result which does not vitiate the figures obtained by the above 
method. J. K. C., 


Potassium Tartrate in Plastered Wine and Estimation of 
Tartaric Acid. By P. Picnarp (Bied. Centr., 1883, 559).—The 
diminution in the amount of potassium tartrate contained in wine 
which has been treated with gypsum in the cask, is ascribed by the 
author to the fact that the former salt is not ina position to saturate a 
solution containing a certain amount of potassium sulphate. The 
precipitation of potassium bitartrate by potassium sulphate is 
employed by the author to quickly estimate the former salt in wines, 
Free tartaric acid hinders the estimation through forming bisulphate 
with simultaneous separation of bitartrate. The method is also not 
applicable to plastered wine, which always contains free tartaric acid, 
but good results are obtained with unplastered common wines, which 
but rarely contain any free tartaric acid. Malic, benzoic, and other 
acids usually found in wines do not influence the result. s. F, 


Detection of Salicylic Acid in Dietetic Substances. (Arch. 
Pharm. (3), 21, 296.)—Salicylic acid may be detected in liquids b 
diluting with water and distilling; the distillate is then tested wit 
ferric chloride. When only a small quantity of salicylic acid is present, 
the first fraction of the distillate contains no salicylic acid, subsequent 
fractions easily give the reaction. In this way, 0°005 per cent. of the 
acid can readily be detected. Salicylic acid does not distil with the 
water if alcohol or tannic acid is present; in the latter case the liquid 
should be acidulated with dilute sulphuric acid before distillation. 
Salicylic acid in butter is detected by distilling with water and testing 
as above. When the volume of the distillate is large, it is made 
alkaline with ammonia evaporated to dryness, and the residue tested 
with ferric chloride. The ferric chloride reaction is not obtained in 
presence of free acids, alkalis, or large quantities of salts. =—— 

Volumetric Method for the Estimation of Fatin Milk. By 
L. LigBerMaNn (Zeits. Anul. Chem., 22, 383—390).—50 c.c. of the 
milk are placed in a glass cylinder and treated with 5 c.c. of a solu- 
tion of potassium hydroxide (sp. gr. 1°2); 50 c.c. of washed ether are 
then added and the contents of the cylinder well shaken for two 
minutes. The liquid is allowed to separate, and then 20 c.c. of the 
ethereal layer are taken out with a pipette and placed in a small 
flask (about 50 c.c.), the capacity of which is accurately known. The 
ether is evaporated on a water-bath, and the flask is then heated for 
15 minutes to 100—105°, care being taken to avoid any bubbles form- 
ing in the melted butter. The flask is plunged into water at the atmo- 
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spheric temperature, causing the butter to solidify on the bottom of 
the flask, which is now nearly filled with a measured quantity of 
water from a burette, and then exactly filled by delivering the water 
from a small graduated pipette. The difference between the volume 
of water required and the capacity of the flask indicates the volume 
of butter in 20 c.c. of the milk. On multiplying by 5, the percentage 
of fat by volume is obtained, and by means of a table the corre- 
sponding percentage by weight can be ascertained. The results 
agree very closely with those obtained by the ordinary gravimetric 
methods. P. F. F. 


Separation of Morphine in Toxicology. By E. Scuerse 
(Arch. Pharm. [3], 21, 290).—The author recommends the following 
process for the separation of morphine from organic matter. The 
solid residue is extracted repeatedly with acidulated water, filtered, 
evaporated to a syrup at 100°, and then extracted with four or five 
times its volume of alcohol (90 per cent.), and again filtered. The 
alcoholic liquid is distilled, the residue: in the retort filtered, and the 
filtrate successively extracted with amyl alcohol until colouring 
matter ceases to be removed. The acid liquid is warmed to 50° or 
60°, mixed with an equal volume of amyl alcohol, rendered alkaline 
with ammonia, and agitated ; the amyl] alcohol is separated, and the 
alkaline liquid again extracted with amyl alcohol. The two quantities 
of amyl alcohol are mixed, then distilled, and the residue extracted 
by acidulated water with the aid of a gentle heat. After filtering, 
the acid filtrate, which should be again extracted with amyl alcohol, 


is mixed with 10 parts of anhydrous ether and 1 part of alcohol, and 
made alkaline with ammonia. After agitation, the ether-alcohol is 
run off, and the liquid several times extracted with more of the mix- 
ture. The morphine is obtained free from colouring matter on 
evaporating the ether-alcohol solution.. W. R. D. 


Determination of Ammonia in Vegetable Juices and Ex- 
tracts. By’ E. Bossuarp (Zeits. Anal. Chem., 22, 329—347).—The 
results obtained, both by Schlésing’s method of treatment with lime- 
water in the cold and that of distillation with magnesia, are too high 
if asparagine or glutamine are present, the latter being by far the more 
objectionable of the two. Tolerably accurate but somewhat low re- 
sults may be obtained, however, if these amides are first precipitated 
with mercuric nitrate, and the filtrate, after removal of the excess of 
mercury by sulphuretted hydrogen, is distilled with magnesia. Satis- 
factory results are also obtained by acidulating the vegetable extract 
with hydrochloric or sulphuric acid, and then precipitating the 
ammonia with phosphotungstic acid. The precipitate is filtered after 
two hours, washed with more of the phosphotungstic acid solution, 
then dissolved in hot water, and distilled with magnesia. 

P. F. F. 


Detection of Asparagine and Glutamine in Vegetable Juices 
and Extracts. By E. Scnuize (Zeits. Anal. Chem., 22, 325— 
328).—The author has previously shown that glutamine, an amide of 
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glutamic acid, is present in beetroot juice and in the sprouts of gourds 
(this Journal, 1877, i, 104, and ii, 324), and also that this glutamine 
is a homologue of asparagine (Abstr., 1883, 658). It may not unnato. 
rally be inferred, therefore, that glutamine is as widely distributed in 
the vegetable kingdom as asparagine. The two amides may be detected 
by precipitation with mercuric nitrate. The juice or extract is pre. 
cipitated first with basic lead acetate and then with mercuric nitrate, 
If either of the amides is present, the mercuric precipitate when 
decomposed with sulphuretted hydrogen yields a solution which 
evolves ammonia when heated with caustic alkalis, and dissolves 
cupric hydrate to a deep blue solution. Allantoin would also be pre. 
cipitated with mercuric nitrate, but would not give the reaction with 
cupric hydrate, and it is also easily distinguished by being precipi. 
tated with silver nitrate and ammonia. In order to prove the presence 
of asparagine and glutamine in the solution obtained as above, it is 
necessary to isolate them or their products of decomposition, aspartic 
and glutamic acids. By neutralising the solution with ammonia and 
evaporating to a small bulk, the asparagine is readily obtained in the 
crystalline form, and afterwards by boiling the solution with hydro- 
chloric acid, the glutamine is converted into glutamic acid, of 
which the lead salt may be prepared by adding basic lead acetate, 
filtering, and after concentrating the filtrate, precipitating the lead salt 
by alcohol. P. F. F. 


Analysis of Flour. By Batuanp (Compt. rend., 9'7, 496—497).— 
The quantity of gluten obtained from the same flour varies with the 
mode of operation, and especially with the degree of hydration of the 
gluten and the amount of washing. The proportion of water of hydra. 
tion is higher in gluten from soft wheat than in that from hard 
wheat, and in gluten from fresh paste than in that from paste which 
has stood for two hours; it is also higher in gluten from old flour. 
Sodium chloride, ammonium acetate, potassium carbonate, glycerol, 
and certain other substances, have the power of dehydrating gluten, 
which loses weight and becomes hard: in contact with a large 
quantity of water, however, the gluten reabsorbs water, and regains 
its original weight and properties. On prolonged washing, gluten 
loses weight, the loss being greater with gluten from soft wheat than 
with that from hard wheat, with giuten from paste, which has stood 
two hours than with that from fresh paste, and with gluten from old 
flour than with that from new flour. Gluten from new flour, if placed 
in water for 24 hours and then washed, loses about 10 per cent., whilst 
gluten from old flour loses more than 20 per cent. under the same 
conditions. , 

In order to estimate gluten, 50 grams of floar are made into a paste 
with 20 to 25 grams of water, and allowed to stand 25 minutes. The 
paste is then divided into two equal portions, from one of which the 
gluten is extracted immediately, whilst the other is allowed to stand 
an hour. As soon as the wash-water is clear, the gluten is tightly 
squeezed and weighed. It is then washed for five minutes more, and 
again weighed. Four numbers are thus obtained, and the mean of 
these is taken as the amount of gluten present. C. H. B. 
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Chloroform-water and Ether in Dialysis. By H. Srrvve 
(Bied. Centr., 1883, 569).—The author remarks on the defects of 
parchment-paper, and recommends bladder. Substances containing 
animal or vegetable albumin are apt to decompose during the long 
time usually required for dialysis. To prevent this decomposition, the 
author proposes chloroform-water for the outer liquid, which, on 
account of its powerful antiseptic properties, hinders decomposition. 
In long operations, it is also advisable to place some chloroform-water 
directly with the substance under treatment. The author also recom- 
mends ether as the outer fluid with bladder as diaphragm. Fresh bruised 
malt so treated gave sugar and diastase. Beer-yeast similarly treated 
gave a solution with strong inverted rotative power, due to sugar; it 
contained also leucine, tyrosine, phosphoglyceric acid, albumin, and 
peptone. The residue within the bladder consisted of a thick pap, 
containing white round bodies which on analysis proved to be pure 
tyrosine. The yeast dried at 100° had the following composition :— 


Yeast residue 
Ether residue 


The ether residue remained as crystalline needles, which were not 
cholesterin. J. T. 


Estimation of Chloroform in the Blood of an Anezsthetised 
Animal. By Gréuant and Quinquaup (Compt. rend., 9'7, 753—755). 
—96 c.c. of blood are taken from an artery or vein out of contact 
with the air, and are distilled in a vacuum. Gases are given off at 
45°, and liquid passes over at 63°. Almost all the chloroform is 
given off with the gases, and is removed from the latter by agitating 
four or five times with successive quantities of water out of contact 
with the air. The wash water and the distillate are mixed, and the 
volume carefully noted; 18°7 c.c. of the mixed liquid is heated in a 
sealed tube at 100° with 1 c.c. of Barreswil’s cupro-potassium solu- 
tion, the air having been expelled by a current of carbonic anhydride. 
A similar blank experiment is made with the cupro-potassium solu- 
tion and distilled water, since the latter sometimes exerts a reducing 
action. If the 1 c.c. of cupro-potassium solution is not completely 
reduced, a second experiment is made with 18°7 c.c. of the liquid and 
less than 1 c.c. of the copper solution, and if necessary the experiment 
is repeated until the amount of the cupro-potassium solution, which 
is just reduced by the 18°7 c.c. of the liquid to be examined, is ascer- 
tained. 

The cupro-potassium solution is standardised by means of a solution 
of 0'5 c.c. of chloroform in 2800 c.c. of distilled water. 

A number of experiments show that the blood of an anesthetised 
animal contains 1 gram of chloroform in 1800—2181 c.c. of blood, or 
about 1 gram of chloroform in 2000 c.c. of blood. Other experiments 
a that the amount of chloroform necessary to produce insensi- 

ility is only very slightly smaller than that which causes death. n 
C. H. B. 
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Detection of Blood Stains on Washed Clothes. By ¢. 
Husson (Compt. rend., 9'7, 955—956).—When the microscope and 
spectroscope have failed to detect hemoglobin or hematin, it is not 
advisable to rely on the detection of fibrin, as this process is liable to 
many serious errors. It may be useful, however, to ascertain whether 
special pains have been taken to wash the suspected spots. If this 
is the case, those parts of the fabric will in all probability retain a 
small quantity of soap, and the object of the examination is to detect 
this substance. A small portion of the suspected cloth is heated with 
water on a watch-glass at 40° for about two hours, care being taken 
to replace the evaporated water. The cloth is then squeezed, and the 
liquid evaporated drop by drop on a glass slip, and the residue 
moistened with a drop of a 1 per cent. solution of potassium iodide or 
chloride. The same piece of fabric is treated on the watch-glass with 
a small quantity of acetic acid, and the solution is carefully evaporated 
on the first residue on the glass slip. A cover-glass is now placed 
over the residue, and glacial acetic acid is introduced between it and 
the-slip, and then heated to boiling. If hematin is present, crystals 
of the hydrochloride will be seen. If soap is present, yellow oily 
drops of oleic acid, and characteristic needles of margaric acid will be 
visible. These needles are frequently more or less contorted, and if 
the amount of soap is considerable, they aggregate, sometimes form- 
ing fibrous bundles, which closely resemble fibrin in appearance. It 
is mainly for this reason that filaments of fibrin alone, without any 
hematin, cannot be regarded as proof of the presence of blood. 

If there is sufficient cloth, another portion is boiled with water, 
filtered, and the solution evaporated to drymess and ignited in 4 
platinum dish. The residue is moistened with water and tested for 
alkali with litmus-paper. C. H. B. 


Separation of Wheat Meal from Rye Meal. By KuJinske 
(Arch. Pharm. [3], 21, 292).—The meals are first treated with very 
dilute potash solution and allowed to stand for 24 hours. The liquid 
is then decanted, the meals shaken with water and allowed to stand 
for some time. The largest starch granules are formed at the bottom 
of the vessel, above them a layer of husks and small starch granules, 
and above these the smallest starch granules. The starch is removed 
and the husks are submitted to further examination. W. R. Dz 


Chemical Properties of the Violet Colouring Matter in 
Ergot and its Detection in Flour. By R. Paum (Zeits. Anal. 
Chem., 22, 319—323).—The assumption that the violet colouring 
matter in ergot is combintd with alkaline earths is erroneous, because 
toth aqueous and alcoholic ammonia completely extract this colouring 
matter from ergot, and from such ammoniacal solutions, the colouring 
matter is wholly reprecipitated by solutions of alkaline earths. The 
colouring matter is insoluble in absolute alcohol and ether, but solu- 
ble in water and in spirit of 20—50 per cent. It gives a slate-blue 
precipitate with lead acetate, which becomes rose-red on adding con- 
centrated sulphuric acid. Small proportions of ergot may be detected 
in flour in the following manner:—The thoroughly dried flour 1 


awe Ole eet lUurmlClCU CeelCUmMml lr CU ewlC MCC ee el. 


TECHNICAL CHEMISTRY. 377 


digested at 30—40° with 10—15 times its weight of alcohol (35—40 

r cent. Tralles.), to which a few drops of ammonia have been 
added. The filtered extract is then completely precipitated with basic 
jead acetate, collected, and, after being well pressed, digested at a 
gentle heat with a cold saturated solution of borax. In the presence of 
ergot, the borax solution assumes a characteristic violet colour ; and 
on adding concentrated sulphuric acid, the colouring matter is pre- 
cipitated in violet flocks. In this manner, 0°05 per cent. of ergot can 
be detected in flour. In order to detect ergot in bread, the latter is 
dried, pulverised, and gently heated for 5—10 minutes with 10—15 
times its weight of alcohol (40 per cent.). The solution after being 
filtered through charcoal is evaporated nearly to dryness on the 
water-bath, and the residue again extracted with alcohol (40 per 
cent.). The extract is again filtered through charcoal and then com- 
pletely precipitated with normal or basic lead acetate. The quantity 
of precipitate serves as an indication of the proportion of ergot in the 
bread. Ordinary ergot yields on an average 8 per cent. of such a 
precipitate. By this process the author could not detect less than 
1 per cent. of ergot with certainty. P. F. F. 


Estimation of Copaiba Balsam. By H. Hacer (Arch. Pharm. 
[3], 21, 289).—The Maracaibo balsam, which is official in Germany, 
should yield a clear solution when mixed with 14 volumes of alcohol 
of 90 per cent. Turbidity may indicate the presence of resin oil, 
colophony, gurgun balsam, or fixed oil. If the solution remains clear, 
it should be further diluted with about 1 volume of alcohol. This 
liquid should be very turbid; if it is only slightly so, castor-oil or 
turpentine-oil is present. Sassafras-oil cannot be detected in this 
way. W. RB. D.z 


Technical Chemistry. 


Gases Occluded by Coke. By F. H. Srorer and D. S. Lewis 
(Amer. Chem. J., 4, 409—426).—The only satisfactory method of 
obtaining the gases occluded by porous substances is by heating in 
the vacuum produced by means of a Sprengel pump. Reichardt’s 
method (Jahresb., 1866, 53) does not yield good results, and in par- 
ticular appears to extract the occluded nitrogen with much greater 
readiness than the carbonic anhydride, the figures for the latter 
always showing an enormous deficiency in comparison with those 
obtained by means of the Sprengel pump. It was found, in general, 
to be impossible to get rid of all the entangled air which clung to the 
coke, either by immersion in water or by subjection to a current of 
nitrogen. Numerous analyses are given. The figures quoted below 
give the results of heating at 200° in a vacuum, after previous treat- 
ment with a current of pure nitrogen and exhaustion at the ordinary 
temperature. 
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A. Air-dried coke from dwelling house. B. Air-dried coke from 
store house. ©. Old coke from a heap that had been exposed to the 


weather for three years or more. : 


A. B. 0. 
Carbonic anhydride .......... 51°46 74°51 60°78 
Css vc cc cscececicceceese 4°06 0°42 110 
Carbon monoxide ............. 0°59 1°21 — 
Nitrogen (by difference)........ 43°89 23°86 — 
A. J. G. 


Glacialin. By Besana (Arch. Pharm. [3], 21, 296).—This sub. 
stance, which is used as an antiseptic, consists of 18 parts of boric 
acid, 9 parts of borax, 9 parts of sugar, and 6 parts of glycerol, 
Another antiseptic called Glacialin-salt is entirely boric acid. 

W. R. D. 


- Extraction of Perfumes and Essential Oils. By L. Navow 
(Pharm. Journ. [3], 14, 44—48).—This paper contains an account of 
the various processes which have been proposed for the extraction of 
perfumes and essential oils from plants, and the disadvantages which 
accompany their use. The author describes in detail a process which 
he has successfully applied for the isolation of perfumes in a great 
state of purity. The plants, &., are extracted in a vacuum by 
solvents of very low boiling point, such as butane, pentane, methy] and 
ethyl chlorides, and light petroleum, without the aid of heat. A 
diagram of the apparatus employed is given in the paper. The per- 
fumes obtained in this way are not contaminated by any foreign 
odour, and are not liable to spontaneous alteration, because they are not 
associated with other constituents of the plants which in decomposing 
destroy the characteristic odour. 

By the use of a mixture of butane and pentane, the author has 
been able to obtain the distinctive odour from roasted coffee, and also 
from different kinds of tea, toasted bread, human skin, &c. The time 
of day at which a flower is collected has an appreciable influence on 
the perfume which is subsequently obtained: thus, the pink only 
yields its perfume when collected two or three hours after exposure 
to sunlight, and false acacia gives a different perfume when gathered 
in the morning, midday, or evening. The author considers that in 
many essential oils the hydrocarbon is not the source of the perfume, 
neither is the fat of many aromatic fatty oils, but that these sub- 
stances hold in solution a minute quantity of some highly odorous 
compound which has, not yet been isolated. W. R. D. 


Formic Acid in Rum. By E. List (Arch. Pharm. [3], 21, 29). 
—The author has tested different specimens of rum by neutralising 
with soda, evaporating to dryness, dissolving the residue in water, 
and then distilling under diminished pressure, after acidifying with 
dilute sulphuric acid. The distillate powerfully reduced silver nitrate 
solution, from which it is inferred that formic acid was present in the 
rum, having been produced during the fermentation of the cane-sugar 
molasses. W. R. D. 
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Colour Mordants for Wood. (Dingl. polyt. J., 249, 143.)— 
Godeffroy criticises the erroneous statements found in books con- 
gerning wood mordants, and recommends the following process for 
obtaining a red colour on wood :—A solution of potassium thiocyanate 
js prepared and the wood immersed therein, after which it is dried 
and painted with a solution of a ferric salt. Potassium ferrocyanide 
and cupric sulphate or uranium acetate give brown tints. D. B. 


Novelties in Calico Printing. (Dingl. polyt. J., 249, 35—37.) 
—In the Bulletin de Rowen, 1882, 577, Blondel discusses the use of 
pismath sulphide in calico printing. Naquet’s patents for the appli- 
cation of this substance in dyeing hair are published in the Montteur 
Scientifique (September, 1882). On account of its high price, bismuth 
is of but little use in dyeing and printing. Naquet’s solution is 
colourless; the bleached cotton steeped therein and subsequently 
dried at 25° to 30° gradually developes a light chestnut-brown colour, 
which, when steamed, changes to chocolate brown. By treating the 
steamed fabric with a weak solution of sodium thiosulphate, a still 
darker shade is produced. These colours resist extreme soaping. 
Naquet uses the following mixture :—100 parts bismuth, 280 nitric 
acid, 75 tartaric acid, 0°06 ammonia, and 75 sodium thiosulphate. 

Balanche prepares a manganese brown in the following manner :— 
He found that by mixing a solution of potassium dichromate with 
manganous chloride, no precipitate is obtained ; whilst by substituting 
the normal salt for the dichromate a copious precipitate is formed. 
Based on this reaction, a printing colour was prepared, which consists 
of a mixture of potassium dichromate, manganous chloride, and 
sodium acetate. On warming the solution, the sodium acetate suffers 
decomposition, the dichromate is neutralised, and the above-mentioned 
precipitate formed on the fibre. The following proportions are used :— 
180 grams of potassium dichromate, 850 water, 150 wheaten starch, 
210 manganous chloride, and 210 sodium acetate solution (16° B). 
After steaming, a dark-brown colour is obtained, which resists soaps 
and does not attack the fibre. D. B. 


Incombustible Paper and Colours. By G. Meyer (Chem. 
News, 48, 164).—Samples of the author’s incombustible paper, printed 
with his incombustible colours, were submitted to the heat of a muffle 
furnace and to an air-gas burner ; the colours retained their brilliancy, 
and the paper its flexibility, suffering but a slight alteration of tex- 
ture. D. A. L. 


Preparation of Waterproof Materials. (Dingl. polyt. J., 249, 
143.)—Hitherto it has been the practice to pass the tissues after 
treatment with linseed oil or similar oils over press cylinders. York 
proposes to use scraping knives, the result being the removal of all 
superfluous oil, without, however, expressing the oil within the pores 
of the tissues. D. B. 


Preparation of Artificial Stone. (Dingl. polyt. J., 249, 142.)— 
For rendering stone impervious to water, Michelet and Tescher pro- 
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pose to treat artificially dried or burnt stone, consisting of canstic 
lime and clay, with tar, asphalte, or similar substances, according to 
the process described by Berkel for obtaining hard and weatherproof 
stone. 

For the preparation of blocks for artificial stone and _ stucco, 
Poestges mixes gypsum with sand and lime slaked with alum water, 
and moistens the dry powder with glue solution and acetic acid. Np 
sand is used when the blocks are employed for stucco. The latter can 
be painted with oil colours. When these are not to be used, a coating, 
obtained by mixing concrete mortar with dilute acetic acid, is laid on, 
For colouring walls evenly, the paint is made up with dilute agetic 
acid and sulphuric acid, which causes the colour to penetrate mor 
deeply. 

damit recommends to prepare bricks filled with coal-ash in the 
following manner :—The plastic clay is formed into the shape of a 
box, into the interior of which a measured quantity of ash is intr. 
duced, and the whole covered with a layer of clay. A few air-holes 
are made into the bricks, so that on heating the unburnt parts of the 
coal-ash burn away. 

For the preparation of artificial grindstone, flooring slabs, &, 
Simon and Petit fuse together a mixture of asphalt, sulphur, and 
gumlac, and add a certain amount of mineral powder. The mass is 
then formed into blocks by subjecting it to hydraulic pressure. 

Borchert presses plastic letters and numbers out of tripoli mixed 
with borax and alum, after which the letters are boiled in linseed 
varnish and dried. 

For the purpose of manufacturing porous grindstones of porcelain, 
according to Buchholz and Neddermann, cork cuttings are dried 
thoroughly and ground. They are then soaked in water, which 
causes them to swell strongly, and mixed with the porcelain clay. As 
it dries, the cork shrivels up, so that on burning irregularly formed 
pores are left which impart to the stone a good grinding surface. 

D 


Refining of Shellac. By E. L. Anpfés (Arch. Pharm. [3], 21, 
291).—The crude shellac is refined in the following way :—1} kilos. of 
soda are dissolved in 45 litres of water contained in a small boiler or 
kettle; 5 kilos. of the crude shellac are added in small quantities ata 
time. This turbid solution has the characteristic odour of shellac 
and a violet-red colour. The liquid is boiled for a few minutes, and, 
while hot, a wooden air-tight cover is cemented on the vessel. When 
the liquid is quite cold, the cover is removed, and the thin cake of fat 
which is found on the, surface is separated. The solution is filtered 
through linen, the clear filtrate slowly décomposed with dilute sul- 
phuric acid, and the resulting shellac washed with water until no acid 
reaction remains. The washed resin is now pressed and melted in 
boiling water, when it can be shaped with the fingers. This shellac 
is cooled in water containing glycerol, and, when hard, is dried. The 
refined shellac forms yellowish-white glistening tufts or bars which, 


when dry, are yellowish-brown; it should entirely dissolve in “Ty 
W. R. D. 
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Absorption Spectrum of Blood in the Violet and Ultra- 
violet. By J. L. Soret (Compt. rend., 9'7, 1269—1270).—With a 
layer of 10 mm. of a 0:1 per cent. solution of blood, the absorption 
bund in the violet is very distinct, and occupies about half the interval 
between G and H, its centre being at h. The ultra-violet rays are 
not absorbed. With a 0°166 per cent. solution the band fills the entire 
space between G and H, and the region beyond H is darkened; and 
with a 0°25 per cent. solution the band extends beyond both G and H, 
and there is considerable absorption in the ultra-violet. The band in 
the violet extends as far as the magnesium line \ = 383; there is a 
maximum of transparence at Cd 9, then a band at Cd 12, probably 
due to hamaglobin, a maximum of transparence at the magnesium 
line X = 309; then another band, evidently due to serum, at Cd 17, 
and another maximum of transparence at Cd 18, beyond which the 
absorption gradually increases to the end of the spectrum. The 
nnmerical results, however, vary considerably with different samples 
of blood. 

When blood is treated with carbonic oxide, the band in the violet is 
slightly displaced towards the more refrangible end, and there is less 


absorption in the ultra-violet than with a solution of oxygenated blood 
of the same strength. In the ultra-violet the magnesium line \ = 
383 undergoes less absorption, and the succeeding band is also slightly 
displaced towards the more refrangible end. C. H. B. 


Crossed Dispersion of several Rhombic Substances. By G. 
Wrrousorr (Jahrb. f. Min., 1884, 1, Ref., 4—6).—From the optical 
examination of a large number of rhombic bodies, the author found 
in (K,NH,)C,O, + 4H,O and in the sodium ammonium sulphate 
and chromate, (Na,NH,)SO, + 2H,0 and (Na,NH,)CrO, + 2H,0, 
optical anomalies similar to those observed by Des-Cloizeaux and 
Mallard (Jahrb. f. Min., 1883, 1, 358) in prehnite, which he explains 
in the same way, although pseudo-symmetrical axes for these salts 
could not be fully established. B. H. B. 


Chemical Action of Light: Decomposition of Oxalic Acid by 
Ferric Chloride. By G. Lemoine (Compt. rend., 9'7, 1208—1212).— 
Solutions of ferric chloride and oxalic acid containing a gram-molecule 
of the respective substances per litre were mixed in different proportions 
and exposed to light under comparable conditions, the carbonic anhy- 
dride which was given off being collected over glycerol and measured. 
Decomposition takes place in accordance with the equation Fe,Cl, + 
H,0,0, = 2FeCl, + 2HCl + 2CO, (Marchand; Jodin). The rate at 
which decomposition takes place depends on the intensity of the light. 

ora given intensity, it is at first almost uniform, but when about half 
the total quantity of carbonic anhydride has been given off, the rate 
of decomposition gradually diminishes. The greater the volume of 
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the liquid, the longer of course is the time before decomposition 
slackens. When the two solutions are separately exposed to light for 
several hours and then mixed, decomposition takes place more rapidly 
than if the solutions had not been previously insolated. Other condi. 
tions being equal, dilution with water increases the rate of change, 
an effect which may be due either to the partial decomposition of the 
ferric chloride by the water, or to a diminution in the absorptive 
effect of the ferric chloride due to dilution. When ferric chloride is 
in excess, less gas is given off than when the two substances are 
present in equivalent proportions; a similar effect is produced by 
adding ferrous chloride to the mixed solution. An excess of oxalic 
acid exerts an effect similar to that produced by dilution. 

Water exerts little or no absorptive effect on the waves which 
bring about the reaction, but a screen of ferric chloride solution 
almost entirely prevents the decomposition. C. H. B, 


‘Electrochemical Energy of Light. By F. Griveavx (Compt. 
rend., 97, 1123—1125).—The author has investigated the effect of 
variations in the different conditions on the electromotive force 
developed by the action of light. His results will be published subse. 
quently. C. H. B. 


Position of Amalgams of Zinc and Cadmium in Electro. 
potential Series. By W. L. Ross (Wied. Ann., 20, 798—814).— 
The researches of Poggendorff have established that the amalgams of 
zinc, tin, and lead in a sulphuric acid cell are electropositive to the 
non-amalgamed metal. On the other hand, the amalgams of iron and 
cadmium under the same conditions are electronegative to the pure 
metal. Henrici, on further study of this phenomenon, was led to 
attribute it to some secondary reaction. 

This memoir contains a detailed account of some experiments on 
the electric relation between zinc or cadmium, and their respective 
amalgams, when introduced into dilute acids or solutions of salts of 
these metals. The E.M.F. set up was measured by Du Bois-Reymond’s 
modification of Poggeudorff’s compensation method, a Daniell’s cell 
being used as the constant. Chemically pure zinc was obtained by an 
electrolytic deposition on a stick of wax, which was subsequently 
removed. The zinc sulphate into which the plates of pure and 
amalgamed metal was introduced was kept neutral by the presence of 
zinc carbonate. The results of the experiments show that amalgamated 
and pure zinc, in zinc, sulphate solution, only give a difference of 
potential equal to +;'55 Daniell, and if the solution be kept perfectly 
neutral, this difference becomes infinitesimally small. But amal- 
gamated zine is electropositive to the pure metal when immersed in 
dilute acids, although this result is principally to be attributed to the 
formation of the salt of the metal on the surface of the zinc plate. 

In the case of cadmium the amalgamated metal is electro-negative to 
the pure metal in cadmium sulphate solution ; the difference of poten- 
tial, immediately after the amalgamation, is about 0:05 Daniell, but it 
diminishes with the time of contact, until a certain limit is —— 

V. H. Y. 
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Difference of Potential of the Electric Layers of Two 
Liquids which are in Contact. By E. Bicnat and R. Buonpior 
(Compt. rend., 97, 1293—1295).—The authors determine the elec- 
trical differences between two liquids, by determining the difference 
between each of them and a standard liquid consisting of a solution 
of 1 part of sodium sulphate in 24 parts of water. The electrical 
differences between liquids are much more constant than those 
between two metals, or between a metal and a liquid. This is proba- 
bly due to the fact that liquids do not, like solids, retain modifications 
of structure caused by external forces. It would seem that the differ- 
ences between two liquids are not affected by variations of tempera- 
ture much greater than those which take place in an ordinary 
laboratory. C. H. B. 


Electrochemical Researches on Nitrogen. By G. S. Jonnson 
(Chem. News, 48, 253—257 and 264—268).—The author confirms 
the results of Thénard’ and of Berthelot as to the formation of 
ammonium nitrite by the action of the silent discharge on nitrogen gas 
in presence of aqueous vapour. He is of opinion that to render the 
nitrogen active, the gas must be perfectly dry and the electricity of high 
tension. The author has tried various experiments with nitrogen and 
hydrogen; with nitrogen, hydrogen, and oxygen; and with hydrogen 
and air in the Grove’s gas battery. The effect of the silent discharge 
on tubes of nitrogen in the gas battery circuit has also been studied, 
when the nitrogen is found to combine completely with hydrogen in 
proportion of 1 vol. to 3 vols. These results and others in which 
currents were observed between nitrogenised and hydrogenised 
platinised plates, the nitrogen in the platinised plates existing appa- 
rently in an electronegative condition, are brought forward by the 
author as evidence of the duality of nitrogen. Other conclusions 
arrived at are that nitrogen and hydrogen can generate currents in 
Grove’s gas battery which are inversely proportional to the internal 
resistance. The hydrogen always contracts, but if the external resist- 
ance is great, and the internal small, the volume of the nitrogen 
increases, but there is no combination between the nitrogen and 
hydrogen. When the internal and external resistance is reduced to 
& minimum, combination takes place, and the hydrogen contracts 
much more rapidly than the nitrogen expands. Ammonia has been 
found in the acid over which air and hydrogen, and nitrogen and 
hydrogen have been observed to contract. D. A. L. 


Production of very Low Temperatures. By L. Caitieter 
(Compt. rend., 9'7, 1115—1117).—The production of low temperatures 
by allowing a jet of liquid ethylene to play upon the object to be 
cooled, necessitates the use of large quantities of liquid ethylene, and 
can only be carried on discontinuously. The author has therefore 
constructed an apparatus by means of which very low temperatures 
can be maintained for any length of time, the same ethylene being 
used over and over again. It consists of a copper tube bent in the 
form of a helix, and enclosed in a steel cylinder, beyond which the 
ends of the tube project. Two tubes communicate with the inside of 
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the cylinder and are attached to it by screw-nuts. One of these tubes 
is connected with the exhaust valve of the author’s pump, by means 
of which an almost perfect vacuum can be obtained ; the other is con. 
nected with a reservoir containing liquid ethylene condensed by the 
pamp and cooled by means of methy! chloride. The liquid ethylene 
issues from the second tube through a stopcock of special construc. 
tion, expauds into the vacuum, and is removed through the first tube 
to the pump, by which it is again condensed and sent back through 
the apparatus. The substance to be cooled is contained in the copper 
helix enclosed in the cylinder. By means of this apparatus the 
author hopes to obtain large quantities of liquid oxygen, and then 
to use this liquid oxygen for the condensation of hydrogen. 
C. H. B. 


Heats of Formation of Lead Oxychlorides and Oxybromides, 
By G. Anpréi (Compt. rend., 97, 1302—1303).—The oxychlorides 
and oxybromides were obtained by precipitating a solution of the 
haloid salt with the requisite amount of potassium hydroxide. The 
precipitates were completely dried, and then treated in a calorimeter 
with hydrochloric acid saturated with lead chloride, or hydrobromic 
acid saturated with lead bromide, as the case might be. The results 
were as follows :— 


PbO anhydrous + PbCl, anhydrous, develops + 6°52 cal. 
2PbO + PbCl, io he + 924 ,, 
3PbO + PbCl, 2 mi + 10°60 


PbO + PbBr, ‘ - + 400 
2PbO + PbBr, * - + 606 
3PbO + PbBr, i _ + 840 


The addition of each equivalent of lead oxide develops approxi- 
mately 2 cals. C. H. B. 


Melting Points of Nitrates. By E. Maumenté (Compt. rend., 97, 
1215—1218. See also this vol., p. 3).—Barinm nitrate is decomposed 
when heated alone, but it can be fused with sodium nitrate without 
undergoing decomposition. If the two salts are mixed in equivalent 
proportions, there is no considerable reduction of the melting point, 
but when they are present in equal proportions the mixture solidifies 
at 322—288°, whereas the calculated melting point is 374°, that of 
barium nitrate being agsumed to be 450°. 

Lead nitrate can also be fused with an equal weight of sodium 
nitrate without undergoing decomposition, the fused mass forming 4 
very transparent liquid. This mixture solidifies at 282°, the calculated 
melting point being 374°, that of lead nitrate being taken as 450°. 
A mixture of eaual weights of lead, sodium, and potassium nitrates 
melts to a liquid shich is not so transparent as the mixture of lead 
and sodium nitrate only. It solidifies at 259°, the calculated melting 
point being 358°. 

Ammonium nitrate when heated alone melts at 153°, and solidifies 
at 135°; it begins to decompose at 212° under a pressure of 760 mm 
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If, however, a mixture of sodium and potassium nitrates in equal or 
equivalent proportions is fused and a quantity of ammonium nitrate 
equal to that of either of the other nitrates is thrown into it, the 
ammonium nitrate melts without decomposition, and the mixture 
forms a limpid, very transparent liquid, which deposits crystals at 
144°, but appears to have a definite melting point at 136—137°, the 
calculated melting point being 259°. Even when the quantity of 
ammonium nitrate is equal to that of the other two salts together, 
fusion still takes place readily, and the mixture has a very definite 
melting point at 122°, the calculated temperature being 233°. If 
equal weights of sodium and ammonium nitrates are finely powdered 
and intimately mixed, and thrown in small quantities at a time into a 
heated crucible, the mixture melts to an almost transparent liquid 
without any decomposition or evolution of any vapours of the ammo- 
nium salt. The liquid deposits crystals at 135°, but appears to have 
a definite melting point at 114°5°, the calculated temperature being 
225°5°. This mixture may be used as a bath for temperatures about 
120—125°; vapours of ammonium nitrate are not given off below 
200°. A mixture of equal weights of potassium and ammonium 
nitrates does not melt quite so readily. If the salts are not very 
finely powdered, there is a loss of 5—10 per cent. of ammonium 
nitrate. This mixture melts at about 230°, the calculated tempera- 
ture being 240°. 

Manganese nitrate is easily decomposed when heated alone, but can 
be fused without decomposition in a mixture of sodium and ammo- 
nium nitrates. The mixture of the three salts may be heated to 140° 
without any manganese dioxide being formed. The fused mass cools 
to 76° without completely solidifying, and if the manganese nitrate 
is perfectly dry, it remains liquid even at 15”. 

Strontium nitrate can in a similar manner be fused with its own 
weight of a mixture of sodium and potassium nitrates without altera- 
tion. The fused mixture solidifies between 295° and 214°. In the 
process of fusion, a small quantity of oxygen is given off, but no 
nitrogen oxides are evolved, and the weight of the salts is not 
diminished. 

It is evident that oil-baths can be conveniently replaced by mixtures 
of alkaline and other nitrates. C. H. B. 


Note by Abstractor—Veley (Trans., 1883, p. 374) gives the melting 
point of ammonium nitrate as 159°, and the point at which decompo- 
sition begins as 186°.—C. H. B. 


Pressure of Mercury Vapour at Ordinary Temperatures. 
By H. McLeop (Chem. News, 48, 251).—The vapour-tension of 
mercury at 20° C. is given by Hagen (Ann. Phys. Chem. [2], 16, 
610) as 0-021 mm., by Hertz (ibid., 17, 193) as 0-013, and now 
by the author as 0°00574 mm. In one of the author’s experiments, a 
glass tube, 14 mm. diameter, filled with freshly distilled mercury, was 
suspended in a flask, 1°9 litre capacity, which was covered with a 
greased glass plate, and exposed to the ordinary temperature for nine 
days. A small quantity of boiling nitric acid was then poured in, 
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which after some time was neutralised with ammonia, acidified with 
hydrochloric acid, and treated with hydrogen sulphide. The brown 
coloration thus produced was compared with a standard, from which 
the mercury vapour present in the flask was assumed to be 0:(00009 
gram. In another experiment a tube of 24 mm. diameter was en. 
ployed, and after exposure for a month, the mercury found was 
U°00012 gram; which calculated out gives the above tension (0°(0574 
mm.). D. A. L. 


Molecular Volume of Liquid Substances. By R. Scum 
(Annalen, 220, 278—334).—In a previous paper (Abstr., 1883, 1044), 
the author gave the results of the determinations of the molecular 
volumes of a number of liquids. The present communication is chiefly 
taken up with the discussion of the conclusions to be drawn from these 
results. 

In the first place, the author calls attention to the considerable 
differences between his observed numbers and those calculated by 
Kopp, and points out that these differences are due to the fact that 
when Kopp published his researches, little was known of the isomerism 
of chemical bodies and of its influence on their physical properties. 
Kopp’s atomic constants were therefore the means of his various er- 
perimental numbers, whereas the author now shows that although 
the atomic volumes of the elements are constant for similarly con. 
stituted compounds (i.e., members of a homologous series, &c. ), those of 
multivalent elements vary when the mode of combination differs (i.¢., 
between isomeric compounds, and series, &c.). 

In his comparison of results, the author uses the terms normal and 
secondary, with the usual meaning in the fatty series, but in the 
aromatic, he calls those bodies normal which contain only one side 
chain, secondary those with two side chains, &c. In the fatty series, 
the normal hydrocarbons—which have a higher boiling point—show 
a smaller density and higher molecular volume than the corresponding 
secondary compounds. In the aromatic series, the normal hydrocar- 
bons—with a lower boiling point—show a greater density and smaller 
molecular volume than the secondary. The author therefore con- 
cludes that to get satisfactory results, normal compounds of the fatty 
series must be compared with secondary aromatic bodies and secondary 
fatty bodies with normal aromatic. Acting on this plan, the vol. 
C, = vol. H, in comparable bodies. As the result of a comparison of 
alkyl salts of the fatty acids, the author concludes that ‘* ‘Ihe mole- 
cular volumes of isomeric and analogously constituted ethers are 
greater the smaller the number of carbon-atoms in the acid-radical, 
i nd the greater that number is in the alcohol-radical.” This result 
combined with Linnemann’s similar deduction in regard to boiling 
points, may be expressed as follows :—‘ Of isomeric bodies composed 
of carbon and hydrogen, or of carbon, hydrogen, and oxygen, the one 
possessing the highest boiling point has also the greatest molecular 
volume.” 

On comparing the three compounds— 
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1. Diisobutyl, C,H,, Vol. = 184°5 
2. Caprylene, C,H. Vol. = 177°22 
3. Ethyl-benzene, C,Hiy) .... Vol. = 138°95, 


we have between 1 and 2 a difference of 2H, between 1 and 3 of 8H. 
The difference in vol. between 1 and 3 is 45°55 for 8H, and if the 
difference were regular, the vol. of 2 should be 173°12 or 4°08 less 
than found. Similarly with the three compounds— 


1. Normal hexane, C,Hy .... 139°7 
2. Diallyl, CsHy . 125°82 
3. Benzene, C,H, , 95°94 


the observed vol. of 2 is 8:00 greater than the number as calculated 
from 1 and 3 should be. But in the first instance (caprylene) we 
have one double-linking, in the second (diallyl) two, and in all other 
similar cases the presence of a double-linking always raises the mole- 
cular volume about 4. From these results the author is led to believe 
that the so-called double-linking in unsaturated and in aromatic 
compounds cannot be of a similar nature. He is inclined to consider 
this fact as an argument against Kekulé’s formula for benzene, and in 


favour of the formula 62 


From the fact that the unsaturated compounds occupy a larger 
relative molecular volume than the saturated, he contends with 
Briihl that the linking in the former case is not so much a double 
as a looser linking than that in the latter, and that ethylene for 
instance would be more accurately represented by the formula 
UH,——CH, than by the formula CH,: CH,. The same is the case 
with oxygen. When oxygen is linked to one atom of carbon only 
(in aldehydes, &c.), it has a much larger molecular volume than when 
itis linked to two carbon-atoms or one carbon- and one hydrogen- 
atom; and he therefore supports the formula CH,—CH——O 


and CH, for acetaldehyde and acetic acid respectively. The 


HO—C O 

actual value of C seems to vary between 8 and 13, of O between 5°6 
and 19. Hydrogen has a constant volume 5°6. 

In conclusion, the author gives the following as a very brief sum- 
mary of the most important results of his work :— 

1. The specific volumes of carbon and oxygen are variable, their 
variation depending on that of the linking of the atoms. 

2. The presence of a so-called double-linking always increases the 
molecular volume. This increase is 4 units for each double-linking. 

3. The benzene-ring cannot contain any so-called double-linkings. 

4. There are no double-linkings. Where they have hitherto been 
thought to exist, the linking is looser than in other cases ; or in other 
words, a greater space exists between two atoms thus said to be 
doubly-linked, than in the normal state. 

The following additional experimental results have been obtained 
since the last communication :— 
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Ether, Et,0 
Propyl formate, H.COOPr 
Isobutyl propionate, Et.COOBu*® .... 
Methy! butyrate, Pr.COOMe 
Methyl isobutyrate, PreCOOMe .... 
Propyl butyrate, PrCOOPr 
Propyl isobutyrate, Pr®’COOPr 
Isobutyl butyrate, PrPCOOBu*® 
Isobutyl isobutyrate, Pr®COOBv*.... 
Methy!] valerate, BaCOOMe 
Ethyl valerate, BaCOOEt 
Propyl valerate, BaCOOPr 

L. T. T. 


Dissociation of Ammonium Carbonate in Presence of an 
Excess of one of its Elements. By Isampertr (Compt. rend., 97, 
1212—1215).—The author has determined the tensions of mixtures of 
ammoniam carbamate with varying proportions of carbonic anhydride 
or ammonia at temperatures ranging between 34° and 52°6°, and 
finds a close agreement between the observed pressures and those 
calculated from the known excess of carbonic anhydride or ammonia 
on the assumption that the ammonium carbonate decomposes at the 
moment of volatilisation (compare Abstr., 1882, 269). C. H. B. 


Inorganic Chemistry. 


Specific Gravity of Liquid Oxygen. By S. v. Wrontewsk 
( Wied. Ann., 20, 860—870).—Dumas, on the occasion of the lique- 
faction of oxygen by Pictet, recalled his supposition that the sp. gr. 
of liquid oxygen was unity; for on theoretical considerations oxygen 
and sulphur must possess equal atomic volumes, and therefore their 
sp. grs. in the liquid state will be in the ratio 1 : 2. 

Pictet deduced from his experiments the values ‘9883 and ‘9787, 
but Offret subsequently pointed out errors in the calculation which 
would reduce the value to °84. However, much confidence cannot be 
placed in this value, for Pictet had assumed that Gay-Lussac’s law 
held good between the wide limits of temperature + 485 and —130; 
moreover, it would be difficult, under the conditions of the experiment, 
precisely to fix the temperature of the liquefying tube, and the exact 
volume filled by the liquefied gas. 

In order to re-determine the value for the sp. gr. of liquid oxygen, 
the author has made use of his apparatus, which has been described 
at length in a former memoir. The method is as follows :—The capil- 
lary tube of the apparatus is filled up to a certain mark with oxygen, 
condensed at —130". 

Then the quantity of oxygen taken Q, = vd, + q: (1) in which 
formula v, and d, are the volume and density of the liquid oxygen, 
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and q the quantity remaining gaseous. If then the tube be filled up 
to the same mark with carbonic anhydride or nitrous oxide liquefied 
at 0°, then Q. = ved, + qe (2). 

If equation (1) be divided by (2) and all referred to d,, then 


-_ v.Q q2:Q: —Q2 : 
* aT * viQ2 ’ 


but for practical purposes the latter fraction may be neglected, so 
that 
d, = de 
v1Q2 


The mean value of twelve concordant experiments was found to be 
‘899 at a temperature of —130° C (this vol., p. 14), and the pressure 
of liquefaction. But Dumas in answer has suggested that the 
liquetied gas has a large coefficient of expansion, and if it were 
possible to cool the oxygen still further, the value of its sp. gr. would 
more nearly approximate unity. Further criticisms of Pictet are also 
met and discussed. V. H. V. 


Solidification of Superfused Sulphur. By D. Gernez (Compt. 
rend., 9'7, 1298—1301; 1366—1369; and 1433—1435).—Octohedral 
sulphur, crystallised from carbon bisulphide, was dried at 95° for 24 
hours, placed in a graduated U-tube not more than 2 mm. in diameter, 
heated to fusion at a constant temperature T, during a time @; then 
immersed in a bath at a temperature ¢ below the melting point of 
sulphur. It remains in a superfused condition, and after the expira- 
tion of a time @’, a crystal of prismatic or octohedral sulphur, as the 
case might be, was dropped down the U-tube. As soon as the crystal 
touches the surface of the liquid, the latter begins to solidify, and the 
time, S, required for solidification to extend through a constant dis- 
tance (10 mm.) in the limb of the tube was observed. 

For constant values of T, @, ¢, and @’, the time required for solidi- 
fication is proportional to the distance through which solidification 
extends, in other words, S is a constant. Other conditions being 
equal, S depends on ¢, and is greater the nearer ¢ approaches the 
melting point of sulphur. The value of S also depends on the values 
of T, @, and @' respectively. The higher the value of @, i.e., the 
longer the time during which the sulphur is kept in a state of fusion 
at the temperature T, the higher is the value of S. In one experiment 
S increased 8°5 times when € was increased seven times, and in 
another S increased 11°58 times when @ was increased twelve times. 
It follows that S is very nearly proportional to @. Variations in S 
caused by variations in ©, the time during which the sulphur re- 
mains superfused, are very small when T is but slightly higher than 
the melting point of sulphur, but become very considerable when T 
exceeds 170°. In one series of experiments when T = 219°, @ = 5 
minutes, ¢ = 101°, the following values were obtained :— 


0 hr. 15 mins. 3 hr. 15 mins. 4 hr. 45 mins. 
23°04 seconds. 9°12 seconds. 7°70 seconds. 
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beyond which the value of S remained sensibly constant. Other 
conditions being the same, the time of solidification depends on the 
initial temperature T. When € = 5 minutes, ¢ = 100°3°, and €' = 
15 minutes, the values of S for certain values of T are as follows :— 


T= 129°5° 139:0° 142°5° 154:5° 160°5° 1645° 167°5° 173-59, 
S = 050" 059" 0-70" 1:93" 570” 1061" 18°08” 25:59” 


T==177° 181° 189° 204° 219° 243° 274° 350° 440°. 
S = 24°98” 21°65” 21°41” 21°66" 21:43” 19°41 18°07” 17-0” 16-06”, 


There is a sudden alteration in the value of S when T passes from 
167°5° to 173°5°.* At this last temperature, S attains a maximum, 
and beyond this point it very slowly diminishes as T approaches the 
boiling point of sulphur. 

These values all refer to octohedral sulphur which is fused for the 
first time. If the process of fusion and solidification in prisms is 
repeated several times, the value of S increases, and after eight sue- 
cessive operations it becomes more than twelve times its original 
amount. In other words, the superfused liquid yields prisms more 
slowly when it has been formed by the fusion of prismatic sulphur 
that when it has been formed by the fusion of octohedral sulphur, 
and the time of solidification is longer the more frequently the sulphur 
has been solidified in the prismatic form. If, however, the sulphur is 
allowed to cool for some time between each successive operation, this 
effect is much less marked, and if the interval extends to several 
days, the values of S obtained at each operation are sensibly the 
same. 

All these variations in the time of solidification of the prisms are 
evidently connected with changes in the specific heat of the liquid 
sulphur and in the heat of solidification of the prisms. The liquid 
sulphar at a constant temperature undergoes some modification, which 
depends on the duration of the action of heat, and it is evident that 
when the temperature of the sulphur is raised, the salphur undergoes 
alterations which require time for their completion, and which do not 
disappear entirely until some time after the liquid has been brought 
to its original condition. It would seem as if the liquid in the first 
phase of the operation ubsorbed heat, which it only partially gives up 
in the second phase. 

Solidification of Octohedral Sulphur.—The octohedral crystal 
dropped into the superfused sulphur must be very small, since the 
cooling effect produced by a large crystal results in the formation of 
prisms. In every case, the solidification of the sulphur in octohedra 
is very much slower than its solidification in prisms. The time of 
solidification (S) varies with T, @, ¢, and @’ as in the case of the 
formation of prisms. The effect of variations in @’ is very small, but 
variations in & and T produce a much greater effect than in the first 
case. The value of S attains its maximum, 274 minutes, when T = 
188°, but beyond this point it decreases more rapidly than in the case 
of the prismatic form. 

* Note by Abstractor.—Between 167°5° and 173°5° the difference is 7°51 seconds 
for 6°, whereas between 164°6° and 167°5° it is 7°47 seconds for only 3°.—C. H. B. 
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It is noticeable that in the case of both the octohedral and prismatic 
varieties, the sulphur, at about 17U°, experiences an alteration which 
persists whilst superfusion continues, but that if the initial tempera- 
ture is much higher than 170°, although the sulphur has to cool down 
through this point, it solidifies almost as rapidly as if it had only 
been heated slightly above the melting point. 

When the process of fusion and solidification in octohedra is re- 
peated several times, the value of S increases, and after three succes- 
sive operations becomes nearly twice its original amount, but beyond 
this point it remains sensibly constant, whilst in the case of the 
prismatic form successive fasions continually diminish the tendency 
to solidify. 

Octohedral sulphur is repeatedly fused in a U-tube and caused to 
solidify in octohedra until it attains the condition of equilibrium 
represented by a constant value of S. It is then brought into a state 
of superfusion, and the liquid in one limb is caused to solidify in 
octohedra; that in the other in prisms. The tube is then heated for 
five minutes at 129°5°, kept in superfusion at 100°5° for eight minutes, 
and then the sulphur in both limbs is caused to solidify in octo- 
hedra, and this experiment is repeated three times. In one case, the 
successive values of S in the limb which had always remained in the 
octohedral condition were 2 mins. 20 secs., 2 mins. 20 secs., and 
2 mins. 13 secs., whilst the corresponding values in the limb which 
had been once solidified in prisms were 7 mins. 22 secs., 2 mins, 
40 secs., and 2 mins. 20 secs. It is evident that sulphur which has 
once been converted into the prismatic form yields octohedra much 
less readily than sulphur which has always retained the octohedral 
form, and it requires several successive fusions and solidifications to 
bring it into the condition of equilibrium previously mentioned. This 
effect is still more marked if the sulphur has been solidified in prisms 
several times. With respect to the octohedra, the prisms play a part 
opposite to that which the former play with respect to the prisms, since 
the formation of the prisms is most rapid in the liquid formed by the 
fusion of octohedra. 

The stable condition into which the octohedral variety is brought 
by successive fusions and solidifications persists for a long time, whilst 
the prismatic form after similar treatment, gradually returns to its 
original condition. This is explained by the fact that the prismatic 
sulphur gradually devitrifies and passes into the octohedral variety. 

The phenomena accompanying the solidification of sulphur are 
mach more complicated than in the case of phosphorus, the difference 
being probably due to the fact that amorphous phosphorus is insoluble 
in the fused ordinary variety, whereas the different modifications of 
sulphur remain mixed together in the fused substance. It is im- 
portant to note that 170°, the temperature which produces the 
maximum value of §, is the temperature which, according to Ber- 
thelot, produces the maximum quantity of sulphur insoluble in carbon 
‘bisulphide. C. H. B. 


_Red Sulphur of Japan. By E. Divers and T. Surmipzv (Chem. 
News, 48, 284).—There is an orange-red variety of sulphur found 
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apparently in all the deposits of volcanic sulphur in Japan. It js 
known in the native vocabulary by a name equivalent to “ massive. 
red-sulphur ;” a specimen contained :— 


Earthy Sulphur 
Te. Se. As. Mo. matter. (by diff.) 


0°17 0°06 O-vl trace trace 99°76 = 100°00. 


When treated with carbon bisulphide, the arsenic remains behind as 
sulphide. The yellow sulphur usually associated with the red some. 
times contains traces of tellurium and selenium. The two sulphurs 
are strikingly different in colour. D. A. L. 


Lead-chamber Deposit from Japanese Sulphuric Acid. By 
E. Divers and M. Suimosé (Chem. News, 48, 283).—The interest of 
the present paper is derived from the fact that volcanic sulphur 
only is employed in the Japanese works. The deposit examined came 
from the lead chambers as a mud; it settled down to a yellow su per- 
natant liquid anda grey-red deposit, with many bright-yellow particles; 
this sediment, on elutriation, sorted itself into lead sulphate at the 
hottom, particles of ash and particles of sulphur next, and red particles 
of impure selenium at the top. The hquor was impure H,S0Q,, 
sp. gr. 1:15, and contained ferric sulphate and 0°37 gram tellurium 
and 0°15 gram selenium per litre. The sediment drained on a filter 
and sun-dried contained :— 


Se. Te. S (free). As. Hg (free). Cu. Mo. 
10°5 12 6°5 doubtful 0°016 trace trace 


H,0,H.S, organic matter, 
PbSO,. Ash. and Se,(SO,); [very little]. 
29°5 24°5 27°8 = 100°016 


The proportions of the selenium and tellurium in the acid liquor and 
sediment are reversed, which is due to the moist finely divided tellu- 
rium, particularly in presence of acid, oxidising more rapidly than 
seleniam. The mercury could be extracted with nitric acid, but not 
with potassium cyanide solution; it was therefore considered to be 
uncombined. Many samples of sulphur have been examined for 
mercury, but this metal has never been detected. This is probably 
the first time molybdenum has been found in a lead-chamber deposit; 
it was also detected in the burner-ash. On distilling the sediment, 
water, sulphurous anhydride, impure sulphur, selenium, telluriam, 
and selenious oxide passed over, whilst crystalline galena was found 
among the other fixed matters in the retort. The authors have many 
gallons of the mud; it is therefore an average and not a special 
sample. D. A. L. 


Preparation of Oxychloride of Phosphorus from Phosphates. 
By A. Oauiatoro (Gazzetta, 13, 328).—The author points out that 
Riban’s method of preparing phosphorus oxychloride by passing 
chlorine and carbonic oxide over heated tricalcium phosphate (Abstr., 
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1883, 287) was described five years ago by Paternd (Gazzetta, 8, 
233). C. E. G. 


Reduction of Metallic Solutions by means of Gases, &c. By 
G. Gore (Chem. News, 48, 295).—A mixture of carbonic oxide and 
carbonic anhydride gases, passed slowly through various liquids, had 
the following effects. Palladium dichloride is rapidly decolorised, 
and all the metal is precipitated as a black powder. Platinum tetra- 
chloride is slowly decomposed, and yields a small amount of a yellow 
precipitate in two or three days. In potassium iridium chloride the 
iridium is precipitated after some time. Lime-water contained in a 
- Jeaden vessel becomes coated with a film of red oxide of lead. Silver 
nitrate, mercuric chloride, lead nitrate, ferric chloride, manganous 
chloride, potassium permanganate, chromic acid, and vanadic com- 
pounds showed no signs of reduction. A mixture of hydrogen and 
carbonic anhydride, also pure hydrogen, reduced a dilute solution of 
palladium dichloride when exposed to it, the palladium being pre- 
cipitated in 24 hours. The following solutions were kept in contact 
with coal-gas: they each had a platinum wire immersed in them, and 
were in a dark place. In palladic chloride, the metal is speedily 
reduced, and the liquid becomes colourless in a few days. Gold 
chloride is also reduced, and in the course of « few days bright films 
of the metal float on the surface and then sink; the liquid is not 
wholly decomposed in three weeks. Solid gold chloride is also 
gradually reduced to metal. Platinic chloride only slightly decom- 
poses in ten weeks. With silver nitrate, the decomposition starts in a 
few hours, but is not complete in seven weeks. Copper sulphate and 
ferric sulphate are not reduced. A gaseous mixture containing 
acetylene rapidly decomposed palladic chloride; gold chloride less 
quickly ; platinic chloride but slightly, and potassium iridium chloride 
not at all. Palladic chloride, gold chloride, and platinic chloride are 
reduced, more or less rapidly, by amylene, petroleum, benzene, 
naphtha, light petroleum, mesitylene, and other similar liquids. 
Bright metallic films are formed between the liquids by light petro- 
leum with palladic chloride, and by amylene with gold chloride. 
Paraffin and naphthalene reduce gold chloride, but not palladic 
chloride, whilst ozokerite acts on neither. Gold chloride is also 
reduced by the chlorides C,Cl,, C,Cl,, C,Cl., and CCl, Benzene de- 
colorises a solution of potassium iridium chloride in two days, whilst 
amylene produces no visible effect in that time. Amylene slowly 
precipitates mercuric chloride solution, acts rapidly on permanganate, 
but does not alter cupric chloride, ferric chloride, chromic acid, or its 
potassium salt. Benzene reduces permanganate, but not ferric 
chloride. Naphtha, &c., produces only a slight change in solutions of 
telluric, antimonious, or bismuth chloride. It is suggested that metals, 
found in the earth as such, may owe their origin to contact with 
hydrocarbons derived from organic mineral substances. 

D. A. L. 


Behaviour of Silver Chloride, Bromide, and Iodide with 
Bromine and Iodine. By P. Junius (Chem. News, 48, 284).—By 
passing dry air saturated with bromine over silver iodide kept in a 


394 ABSTRACTS OF CHEMICAL PAPERS, 


state of fusion, the iodide is easily and completely converted into 
bromide after 10 minutes. In the same manner silver chloride can be 
converted into bromide in] or 2 hours. Further experiments prove 
that both chlorine and bromine may be expelled from their silver com. 
pounds by means of iodine vapour, although 6 to 10 hours are required 
to effect this change with the chloride. Hence any halogen, if sup. 
plied in excess, can expel any other halogen from its combination with 
silver; at least as far as chlorine, bromine, and iodine are concerned. 
D. A. L. 
Recovery of Barium and Strontium Compounds. By F. 
Muck (Dingl. polyt. J., 250, 91).—For the separation of barium and 
strontium from mixtures of their chlorides and the chlorides of 
sodium, calcium, magnesium, &c., the concentrated liquor is treated 
with a hot saturated solution of salt. Thus all the chlorides, with the 
exception of the sodium chloride contained in the mother-liquor, are 
dissolved. The salt solution is used over and over again until it is 
sufficiently saturated, when on cooling a mixture of barium and stron- 
tium chlorides crystallises out. By treating a cold saturated solution 
of these chlorides with twice the volume of hydrochloric acid, barium 
chloride is precipitated. D. B. 


Cadmium Iodide. By F. W. Crarke and E. A. Kester (Chem, 
News, 48, 297—298).—The suggestion that the series of elements are 
developed progressively like series of compounds, such as hydro- 
carbons, is as yet supported only by the periodic law. Another 
support is now put forward under the form of isomerism, for the 
higher we go in a series of hydrocarbons the more frequent are the 
cases of isomerism; and so it is shown, that the chlorides and bromides 
are less prone to form isomerides than the iodides. The authors now 
bring forward a new example of allotropy of iodides in the form of 
cadmium iodide. By heating together equivalent quantities of cad- 
mium and iodine in a sealed tube exhausted of air, or by digesting 
these elements under water, or by treating cadmium carbonate with 
hydriodic acid, or by dissolving together equivalent quantities of 
cadmium sulphate and potassium iodide, evaporating to dryness, ex- 
tracting with alcohol and crystallising, a cadminm iodide, Cdl.,, is 
obtained, which is white, and undergoes no change at any temperature 
below 250°, and has a sp. gr. 5°644. By dissolving cadmium car- 
bonate in hydriodic acid and decolorising by cadmium clippings, or by 
dissolving cadmium in hydriodic acid, a brownish Cdl,, sp. gr. 4°626, 
is obtained, which, when heated at 50°, loses weight, and is gradually 
transformed into the othér variety. 

Unsuccessful attempts were made to prepare cadmium-lead, and 
cadmium-thallium iodides. Mercuric iodide dissolves freely in hot 
solutions of cadmium iodide, and the mother-liquor from the first crop 
of crystals (mercuric iodide), on standing, deposits golden lamina, 
which can be recrystallised from alcohol. They are anhydrous, and 4 
partial analysis points to the formula CdI,,3HglI,. There was not 
sufficient substance for further investigation. The authors have pre- 
pared zinc iodide from its elements, and found sp. gr. 4°666 (Bédeker 
found 4°696). They are now working on stannic iodide, and have found 
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two modifications, one darker and less soluble in benzene than the 
other. D. A. L. 

Atomic Weight of Aluminium. By H. Bavusicny (Compt. rend., 
97, 1369—1371).—The sulphates of the sesquioxides are perfectly 
stable at 440°, and some of them, aluminium and chromium sulphates, 
for example, obstinately retain traces of free sulphuric acid even at 
this temperature. 

Ammonia-alum was repeatedly crystallised, calcined until com- 
letely decomposed, the residue washed with water to remove traces 
of alkalis, calcined to remove organic matter, and dissolved in dilute 
sulphuric acid. The aluminium sulphate was twice crystallised, and 
then dried at 440° for a long time. Even when repeatedly powdered 
and heated at this temperature in a vacuum in presence of fused 
potash, the last traces of free acid are not expelled. If, however, the 
dried salt is dissolved in water and precipitated by alcohol and then 
carefully dried, it is obtained free from any excess of acid. The sul- 
phate is then carefully converted into oxide by ignition. The mean 
result was Al = 27°016 if S = 32, and Al = 27°064 if S = 32°074. 
Mallet found Al = 27°02. C. H. B. 


Atomic Weight of Titanium. By T. FE. Tuorre (Chem. News, 
48, 251).—After some remarks on the slight experimental basis on 
which the greater proportion of the accepted values of the atomic 
weights depend, the author draws attention to the element in question. 
Its atomic weight was found by Rose to be 48°13 and 49°58, by Pierre 
50°25; whilst Mendelejeff has adopted 48. In the present paper the 
author reports the results of his deduction of the atomic weight of 
titanium from analyses of the tetrachloride. Three independent 
values have been obtained based on the ratios:—(1.) TiC: 4Ag. 
(2.) TiC: 4AgCl. (3.) TiCl,: TiO, Value (1) was obtained by 
decomposing weighed quantities of the tetrachloride with water, and 
precipitating the chlorine with silver by Stas’s modification of Gay- 
Lassac’s method, the mean of 8 experiments giving Ti(H = 1) = 48-021. 
Value (2) by treating weighed quantities of the tetrachloride, decom- 
posed with water, with excess of silver nitrate, &c., the mean of 
) experiments giving Ti(H = 1) = 48°018. Value (3) by decomposing 
the tetrachloride with water, evaporating the solution to dryness and 
strongly heating the resulting oxide, &c., gave Ti(H = 1) = 47:970. 
The mean of these three values is 48°003. But if the value of Ti is 
calculated more accurately from the aggregate weights of the tetra- 
chloride, silver, silver chloride, and titanium oxide respectively, 48°014 
is obtained for value (1), 48°016 for (2), and 47°969 for (3), and the 
mean is 48°000. From these observations, it would appear that the 
atomic weight of titanium is a simple multiple of that of hydrogen. 
The author is making similar observations with the tetrabromide and 
dioxide. D. A. L. 


Vanadates and Phosphates of the Alkali-metals. By C. 
Ramuetspere (Wied. Ann., 20, 928—948).—This paper contains an 
account of the methods of preparation of the various vanadates of the 
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alkali-metals. The results obtained are compared with those of 
Norbdlad, whose original memoir was published in Upsala, and thns 
has not been widely disseminated. 

With the alkali-metals, vanadic acid forms a series of salts repre. 
sented by the following formule, in which M is a monatomic metal ;:— 


M’,V.2O,. 

M’;VO,, Orthovanadate. 
M,V,0;, Pyrovanadate. 
M'VO;, Metavanadate. 


M.V,On, Tetravanadate. 
MV,;0, Hexvandate. 


Others of intermediate composition have also been isolated, such as 
some of the ammonium compounds described at length in this memoir, 
(NH,)Vi007,10 + H,O, obtained by adding acetic acid to an aquevns 
solution of the neutral salts until a permanent red coloration is pro- 
duced, forms red crystals belonging to the quadratic system, and con- 
sisting of two prisms with a regular octohedron. (NH,);V;O, + 2H,0, 
obtained from the above acetic acid solution, is a sparingly soluble 
golden amorphous salt. 

Potassium pyrovanadate, K,V,0,, crystallises out when an alkaline 
solution of the orthovanadate is concentrated to a small bulk. On 
adding acetic acid to the mother-liquor from this salt, and evaporating 
the solation, delicate crystals of a salt of the composition Ky»V,0, 
+ 7H,O separate out. Similarly on the addition of acetic acid toa 
solution of the metavanadate, a brownish-red crystalline previpitate, 
K,V,0,; + 2H,0, is produced; but in the case of the ortho-salt, there 
is formed a red compound of composition K,V,Oy, crystallising in 
rhombic prisms. 

Sodium pyrovanadate, Na,V,0;, described also by Roscoe and 
Norblad, crystallises in tablets belonging to the hexagonal system, 
optically uniaxial, and giving well-defined interference bands. ' On the 
addition of acetic acid to a solution of this salt, a deep red coloration 
is produced, and on evaporation large red dodecahedral crystals of the 
composition Na,V,O,; + 16H,O separate out. These quickly efflo- 
resce in the air, to form a brighter coloured powder. 

Lithium orthovanadate, Li;VO,, obtained by heating 3 mols. of 
lithium carbonate and 1 mol. vanadic acid, is a golden powder, inso- 
luble in water; if lithium nitrate is substituted, there is produced 
lithium pyrovanadate, Li,N,O, + 7H,0, which forms white ill-defined 
crystals. On the addition of a trace of nitric acid to the ortho- 
vanadate, white crystals are produced of a salt, Li,V,O,; + 15H;0, 
sparingly soluble in water. If 1 mol. lithium carbonate and 1 mol. 
vanadic acid are melted together and the fusion dissolved in water, 
there separates from the solution the golden crystalline metavanadate, 
LiVO,; + 2H,0, moderately soluble in water. If acetic acid be added 
to a solution of this salt, a red coloration is produced from the forma- 
tion of a compound LijV;,.035 + 30H,O. From the orthovanadate, on 
acidification, a salt, Li,V.O., + 12H,0, is produced, crystallising in red 
dodecahedra. 
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A brief description of other salts, LigsV.O,, + 15H,0, LisV,O.3 + 
12H,0, Li;sVs;0u + 12H,0, is also given. 

In the course of the preparation of the lithium salts from the car- 
bonate and vanadic acid, the formation of a black insoluble residue 
was observed. This dissolves in dilute acids, and is reprecipitated by 
ammonia; it consists of an exide, V,Q,, briefly deseribed by Berzelius, 
but. not further investigated. 

If a solution of sedium pyrophesphate be acidified with acetic acid 
and then evaporated, large transparent crystals of sodium dihydrogen 
pyrophosphate separate out. 

On prolonged heating of thalliam dihydrogen orthophosphate, 
thallium dihydrogen pyrophosphate, H,T!,P,0;, is produced, which 
forms a readily soluble crystalline mass; its solution gives a white pre- 
cipitate with silver nitrate. V. . V. 


Chromic Hydrogen Selenite. By C. Taquer (Compt. rend, 97, 
1435). — Chromic hydrogen selenite is obtained by the regulated 
action of nitric acid on the normal selenite. It forms irregular plates, 
smaller and of a deeper green colour than those of the corresponding 
iron compound. It is almost insoluble in water, but is soluble in 
acids. When heated it decomposes, at first into normal selenite and 


selenious acid, and finally into chromium sesquiexide and selenious 
acid. C. H. B. 


Uranium Nitrate or Acetate from Residues. By J. T. 
Savory (Chem. News, 48, 251).—The washed uranium or uranium 
ammonium phosphate is dried, powdered, and ignited. The resalting 
phosphate is boiled with pure strong nitric acid, and, while on the 
water-bath, the solution is treated with coarsely granulated tin, in 
quantities equal to half the weight of the phosphate. When the 
action ceases, the mass is evaporated to dryness, gently heated on a 
sand-bath, and then broken up and boiled out with successive portions 
of dilute nitric acid (1 to 4), leaving to settle, and filtering after each 
treatment. The solution of uranium nitrate is concentrated and crys- 
tallised. Uranium acetate is prepared by gently igniting the nitrate 
and dissolving the oxide produced in warm acetic acid, filtering and 
crystallising. D. A. L. 


Oxides of Manganese. By O. T. Curistensen (J. pr. Chem. 
[2], 28, 1—37).—The examination is one concerning the two oxides 
Mn,0; and Mn,Q,. It is well known that braunite, Mn,O,, differs in 
crystalline form from the other oxides R,O;, as also does hausmannite, 
Mn,0,, from the oxides R;0,, and on account of this difference these 
two oxides of manganese have been expressed by other formule, viz., 
Mn0,MnO, and 2MnO,Mn0O.,, which are capable of explaining certain 
anomalies, and receive strong confirmation from the observations of 
Forchhammer, Berthier, and Turner, that when treated with dilute 
hydrochloric or sulphuric acids, or with nitric acid, they are decom- 
posed into their constituents of which the manganous oxide goes into 
solution, while the manganese dioxide remains undissolved. Manga- 
nic oxide was prepared from the dioxide by ignition in a current of 
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oxygen, the dioxide being prepared from manganous nitrate. The 
pure manganic oxide, treated with boiling dilute nitric acid (17 per 
cent.), or boiling dilute sulphuric acid (1 vol. H,SO, to 9 vols. H,0), 
is decomposed in such a way that exactly one half of the manganese 
goes into solution, the other half remaining as the dioxide. From 
100 parts of the manganic oxide containing 69°35 parts of manganese 
were obtained residues containing respectively 34°63, 34°58, and 
3462 of manganese. But there are reasons why these oxides 
should be expressed as Mn,O; and Mn,Q,, and not as MnO,Mn0O, and 
2MnO,Mn,O;. A similar behaviour is shown by cuprous oxide, which, 
by the action of hydrochloric acid, yields cuprie chloride and metallic 
copper. With oxygen and chlorine, iron has no tendency to form such 
compounds as FeQ, and FeCl. But in combination with sulphnr it is 
otherwise; here FeS, corresponds to MnO,, and the sulphide Fe,§, is 
decomposed by acids, giving rise to the production of a ferrous salt 
and FeS,. Again, the hydrate, Mn,0;,,H,O, may be compared both in 
constitution and behaviour with acids to oxalic acid, the first yielding 
the monoxide and dioxide of manganese and water when treated with 
HNO; of 30—40 per cent., the latter monoxide and dioxide of carbon 
and water on treatment with strong sulphuric acid. Thus it is 
evident that the behaviour of manganic oxide with acids is nota 
proof of the correctness of the formula MnO,Mn0O,. 

Manganic oxide treated with acetic acid of from 15 to 65 per cent. 
was scarcely acted on, only 1—1°3 per cent. being dissolved. Man. 
ganoso-manganic oxide is acted on by dilute acetic acid of 30 per 
cent. as though it were 2MnO,MnO.,, approximately one-third remain- 
ing undissolved ; but with stronger acid less, and with glacial acetic 
acid only 1°6 per cent. of manganese goes into solution. The acid 
solutions in the last case were of a brown colour, the insoluble residue 
was found to be pure Mn,;Q,, and hence the dissolved portion con- 
tained manganese and oxygen in the ratio 3:4. The above man- 
ganoso-manganic oxide had been ignited ; a sample of the hydrated 
oxide prepared by Moissan’s method was more readily acted on, and 
gave a brown solution which, on standing, deposited a crystalline 
deposit ; this was found to have the composition Mn,O,Ac, + 4H,0, 
and is therefore the normal manganic acetate. Thus, by treatment 
with acetic acid, manganoso-manganic oxide (hydrated) yields man- 
ganic acetate which crystallises out, and manganous acetate which 
remains in solution. Strong sulphuric acid acts in a similar manner, 
manganous and manganic sulphates being formed without evolution of 
oxygen. Thus whilst with dilute acids Mn,O, behaves as 2MnO,Mn0, 
with strong acids it behaves as MnO,Mn,0,. 

The author then proceeds to show that manganic oxide really 
belongs to the group of sesquioxides, and that it forms salts resem- 
bling the ferric salts. 

Il. Manganic acetate is obtained by the aetion at the ordinary tem- 
peratures of 200 c.c. glacial acetic acid on 5 grams of the air-dried 
oxide. After about eight days, the whole is heated and filtered; on 
adding 2 c.c. of water to the filtrate and allowing it to remain for 
some time, it deposits the salt in brown crystals. The crystals are 
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soluble in hot glacial acetic acid; the solution, and also the dry: salt, 
are decomposed by excess of water, and they afford a number of 
characteristic reactions. When it is mixed with strong sulphuric 
acid, and water is added gradually, a deep. red solution is obtained, 
which deposits Fremy’s salt, MnO,MnO,,450, + 9H,O. Heated to a 
red heat, it leaves manganic:oxide. The analytical numbers agree 
with the formula Mn,O,Ac, + 4H,0. 

Manganic phosphate is formed by decomposing the acetate with 
phosphoric acid,.but more conveniently by adding a concentrated 
solution of manganous oxide in nitric aeid to. a hot aqueous solution 
of phosphoric acid. The salt: soon begins to form, with evolution of 
nitrous fumes; it is. washed with water and dried at 100°. Itisa 
greenish-grey powder. It is.scarcely acted on by dilute acids; strong 
sulphuric acrd converts it into the sulphate. Analyses show it to be 
Mn,0,(PO). + 2H,0. 

Manganie arsenate is prepared similarly to the phosphate. It is 
a rather dark.grey powder.. Analyses show it to be Mn,0,(AsO), + 
2H,0. 

Manganic sodium pyrophosphate.—By mixing a solution of the 
acetate in glacial aeetic acid, with sodium pyrophosphate solution, the 
salt is deposited as a red crystalline precipitate. It is also prepared 
by treating manganic oxide with concentrated hydrochloric acid, 
and filtering: this-solution into a solution of sodium pyrophosphate in 
large excess. The salt is dried at the ordinary temperature. It 
easily loses its water of crystallisation. Manganese dioxide may also 
be used for this preparation, and this supports the statement (Picker- 
ing) that when treated with hydrochloric acid the dioxide does not 
yield the tetra- but the sesqui-ehloride. From. analyses the formula 
Mn,Na,(P,0,;), + 10H,O is deduced; it therefore resembles the cor- 
responding iron salt, and belongs to the series of salts examined by 
Jorgensen and Wallroth. From these experiments, if is evident 
that the salts described are in reality manganic salts and. analogous 
to the ferric salts, that is, they contain the hexavalent double atom 
Mn, ;: the author would:regard Fremy’s sulphate as.an acid salt, viz., 
Mn,H,(SO,), + 8H,0. 

III. Manganese dioxide is slowly. converted into the sesquioxide 
when heated, then into manganoso-manganic oxide, and finally into 
manganous oxide. That the formation of this last oxide is not due to 
the-action of reducing gases is shown by the same results being 
obtained when the crucible lid, provided with an outlet tube, is 
cemented on. At high temperatures-therefore the monoxide is the 
most stable of. the manganese oxides ;. but’ nevertheless under other 
conditions there is a great tendency for manganese to behave, not as a 
dyad but as a tetrad element when combined with oxygen. Thus 
when manganoso-mangauic oxide, prepared by gently heating the 
dioxide in hydrogen, is heated in the air it absorbs oxygen, and when 
boiled with an ammonium chloride solution a small quantity of 
manganous chloride is formed. 

The manganoso-manganic oxide prepared by Otto’s method also 
absorbs oxygen; even below 100° and at 300° it is oxidised further- 
than to the sesquioxide. Otto states that the oxide is not decom-- 

2e2 
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posed by boiling with ammonium chloride solution, but from the 
author’s experiments it is seen that this preparation always contains 
more oxygen than it should do; if, however, the boiling with ammo. 
nium chloride solution be not repeated, but performed only omee, then 
the excess of oxygen contained is very small. This pure preparation 
is acted on by ammonium chloride solution. H. B. 


Phosphides of Iridium and Platinum. By F. W. Ciarxe ani 
O. T. Jostin (Chem. News, 48, 285).—Iridium for pen-points is pre. 
pared from iridosmin, by heating the ore to whiteness and throwing 
phosphorus upon it; fusion takes place at once, and the excess of 
phosphorus is removed by subsequent treatment with lime. Iridosmin 
was found to contain 15°38 per cent. osmium. The “ fused iridium” 
gave on analysis: Ir, 80°82; Os, 6°95; P, 7°09; Ru and Bh, 7:20 per 
cent. ; three other determinations of phosphorus yield an average of 
7°61 percent. The fused iridium appears to be a phosphide of the 
formula Ir,P, which would require 7°43 per cent. of phosphorus. The 
sample analysed is impure, owing to the impurities in the iridosmin, 
When 15°42 grams platinum were heated to whiteness, and 20 grams 
ordinary phosphorus thrown upon it, fusion at once took place, and 
when the excess of phosphorus was burnt off a bright silver-white 
button was obtained, weighing 19°4663 grams. From this synthesis 
the numbers following are obtained :—Pt 79°21 and P 20°79 per cent. 

A portion of this phosphide—abeut 71:21 per cent.—is soluble in 
aqua regia, the insoluble portion can be dissolved by fusion with sodium 
nitrate and caustic soda, and subsequently boiling with aqua regia; 
on analysis it proved to be a definite phosphide of the formula PéP, 
whilst the soluble portion agreed approximately with the formuk 
PtP,. By re-calculating the analysis of the two separate portions, so 
as to express the composition of the original phosphide, the following 
results ave obtained :— 


Found analysis. Found synthesis. Calculated for Pt,P,. 
79°21 79°05 
20°79 20°95 


100°00 100-00 


The ratio between the soluble and insoluble phosphides agrees well 
with the equation Pt,P; = PtP + 2PtP., especially if some allowance 
is made, as the boiling with aqua regia was rather prolonged, and 
therefore some of the PtP was most likely dissolved as well as the 
PtP». 

When the Pt;P, is heated in a muffle until the weight is constant, 
the product is malleable, and readily soluble in aqua regia. It con- 
tains 7°36 per cent. of phosphorus, the exact amount required by 
Pt,P, this then is the fourth platinum phosphide, and is analogous 1 
composition to the “fused iridium.” Some platinum phosphides 


have been prepared before, but have never been regularly ~w ae 
D. A 


A Compound of Rhodium. By H. Desray (Compt. rend, 91, 
1333—1335).—When finely divided rhodium is fused with 20 or 3 
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times its weight of iron pyrites, a regulus is obtained, which on treat- 
ment with hydrochloric acid, leaves a residue of blackish scales with 
a semi-metallic appearance. This substance whilst moist dissolves 
completely in dilute nitric acid, forming a highly coloured solution ; 
but if dried it undergoes some alteration and becomes insoluble in 
dilute nitric acid, but is soluble in strong nitric acid if the drying 
has not been effected at too high a temperature: When dried at 100° 
in air or-m a vacuum, it contains 9°6 per cent..of water and 8°6 per 
cent. of oxygen, which form an essential part of its constitution. 
Water and sulphurous anhydride are given off on heating, and a 
residue is left which consists of rhodium sulphide containing a trace 
of iron, and is insoluble in aqua regia. The composition of the black 
substance may be represented by the empirical formula 


(RbS),,S0;,H,0. 


It is evident that the action of iron pyrites on rhodium at a high 
temperature can give rise only to the formation of rhodium sulphide, 
and it follows that the new compound is formed when. the regulus is 
treated with hydrochloric acid. It would seem as if rhodium sesqui- 
sulphide was oxidised and hydrated, thus: Rh,S; + O, + H,O = 
(RhS)..SO,.H,O. A similar reaction takes. place when dilute nitric 
acid acts-on lead holding a small quantity of rhodium in solution. A 
finely divided black residue is obtained, which contains rhodium, 
lead, and about 15 per cent. of nitrous compounds.. This substance 
decomposes with explosion when heated, giving off nitrogen oxides, 
and it is readily soluble in warm concentrated sulphuric acid, which 
does not attack rhodium. 

The nitric acid solution of the new compound does not contain 
rhedium sulphate alone. Part of the sulphur is not precipitated by a 
barium salt, and only a portion of the rhodium is redueed by formic 
acid, 

It seems probable that the amorphous substances previously ob- 
tained in a similar manner from other platinum metals have a similar 


composition. C. H. B. 


Mineralogical Chemistry. 


Iron containing Nickel from Sanarka, in the Ural 
Mountains. By C. Grewinek (Jahrb. f. Min., 1884, 1, Ref., 29—30). 
—In the gold stream-work near Troizk, a piece of iron weighing 
35 grams has been found. It:is possibly of meteoric origin. It is of 
a steel-grey colour. H. = 4—5; sp..gr, 7°83. Itis entirely soluble in 
hydrochloric acid, and contains about 2 per cent. of nickel. 
B. H. B. 

Action of Fused Magmas on Various Minerals. By C. Doet- 
Tek and E. Hussak (Jahrb. f. Min., 1884, 1, Mem., 18—44).—These 
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researches were undertaken to imitate and, if possible, to throw some 
light on the various contact phenomena brought abont by the action 
of magmas in a state of igneous fusion. The minerals which were 
subjected to the action of a fused magma were :—olivine, pyroxene 
hornblende, biotite, felspar, quartz, garnet, dichroite and zircon, 
Finely powdered basalt, andesite, or phonolite, was fused ina porce- 
lain crucible, and. the above-mentioned minerals were dipped into the 
molten mass, and subjected for some time to its action. In several 
cases the minerals were placed in the powdered rock and fused. No 
alteration of the porcelain crucible toek place. 

Pyroxene, when subjected to the action of a fused magma, dissolves 
at the edges, or is converted into a fibrous or granular aggregate. The 
conversion into augite crystals, which is observed when bronzite js 
subjected to the action of fused phonolite, seems to-be due not to the 
heat alone, but also to chemical action. Fused monoclinic -augite 
separates out from the magma in the same state as before, whilst 
rhombic augite often separates out as monoclinic augite. 

Hornblende.—W here the magma has acted on the hornblende, solu. 
tion of the edges occurs. This-se-called opacite edge may be observed 
in many younger eruptive rocks. If the action be greater, a more or 
less perfect change of the hornblende into augite takes place. It is 
remarkable that where the fusion with the magma is imperfect, the 
form of the hornblende remains unchanged, but on examination under 
the microscope, it is found to consist of an aggregate of small augite 
columns and magnetite. Similar “ pseudo-crystals” of augite and 
magnetite after hornblende frequently occur in basaltic recks, but up 
to the present time have never been regarded as being caused by con- 
tact actiun. 

Olivine.—The author’s experiments confirm the view of Roth and 
Rosenbusch that olivine was the first mineral that separated out of 
the basaltic magma. 

Garnet is altered by fusion in basaltic magmas; these alterations 
are of two kinds. In one case a new formation of minerals was not 
observed : the-alteration being confined to a peculiar cloudiness, sug- 
gestive of Schranf's kelyphite, granulation and slight formation of 
opacite. In other cases chemical changes undoubtedly take place; 
spinel crystals.and green augite occurring as products of the altera- 


tion. B. H. B. 


Mineralogical Notes. By A. Brun (Jahrb. f. Min., 1884, 1, Ref, 
23—24).—1. Perowskite from Rympfischwing near Zermatt: 


TiO. FeO. CaO. Total. Sp. gr. 

59°39 0°91 39°80 100°10 3974 
2. Desmine from the Viesch Glacier : 

SiO,. Al,O3. CaO. H.O. Total. 

57 44 15°43 8°71 18°03 99°61 


3. Albite from the moraine of the “Glacier de Trelatete” (Mt. 
Blanc) : 
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Si0,. Al,O;. N a,0. Total. 
68°57 19°67 11°90 10014 


4. Orthoclase from the protogine-gneiss of Mt. Blanc: 


SiO, Al,O; CaO. K,O. Na,O. FeO. Tota’. 
6602 1948 088 784 560 trace 99°82 


5. Ripidolite from Mt. Blame : 


SiO>. Al,O;. FeO. MgO. H,0. Total. 
26°60 18°02 29°67 15°85 9°98 100°12 


6. Pinite from Auvergne. A number of water determinations were 
made (1°99; 2°46; 2°75; 3°48 per cent. H,O) showing that the per- 
centage of this constituent increases with the decomposition of the 


dichroite and its decrease in hardness. 
7. Borocalcite from Chile. After the removal of Na,SO, and NaCl 


by washing with water, the residue gave :— 


CaO. Na,O. H,0. B03. Total. 
14°69 1°87 34°95 (48°49) 100-00 


from which the formula, 3Na,B,0; + 9Ca,;B,,0. + 19H,O, is de- 
duced. » Be oe 


Corrosion Faces of Fluorspar. By F. J. P. v. Carxer (Jahrb. 


f. Min,, 1884, 1, Ref., 7—8).—The specimens examined came from 
Brienz (Switzerland). They were aggregates of sea-green crystals of 
the combination coOco.ccOn; the faces, however, were all greatly 
corroded. The corroded planes formed small four-sided depressions 
with their lateral edges parallel with the combination edges of 
coco, O. The corrosion plane was determined to be $02. Larger 
depressions also occur which exhibit the form oO}. B. H. B. 


A Peculiar Kernel Structure in Fluorspar. By F. J. P. v. 
Catker (Jahrb. f. Min., 1884, 1, Ref., 7).—On the cubical faces of 
small violet crystals of fluorspar (coOco.'JO's.Q@) which filled 
drusy cavities in zinnwaldite, a finely defined square was always 
observed. The sides of the square were parallel to the combination 
edges, coNco : O, and, when examined under the microscope, proved to 
consist of irregular violet patches, whilst the interior and exterior of 
the square proved to be colourless. This appearance is explained as 
being due to kernel structure. A colourless crystal, coOco: O, or, 
co0co: mOm, must have first been formed, then the violet pigment 
and on this the planes ‘;O'Y and O. B. H. B. 


Pyrostilpnite from St. Andreasberg. By O. Luepgecke (Jahrb. 
f. Min., 1884, 1, Ref., 11—12).—The pyrostilpnite or fire-blende from 
St. Andreasberg gave the following results on analysis :— 


Ag. Sb. 8. Total. 
59°435 22°302 18113 99°850 
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The formula is Ag,;SbS;, which is also the formula of pyrargyrite, 
so that the compound is dimorphous. The crystallographical examina. 
tion shows that the mineral is monoclinic, a : b: ¢ = 0°3547 : 1: 0°1782. 
B= 90° 0’. The following forms were observed: —4R4, 4P4, coP, 
coPR2, Poo, —Poo, —2P2, coR4, OP, coPoo. B. H. B. 


Relations between the Crystalline Form and Chemica] 
Composition of Arsenical Iron Pyrites. By Arzrunt and Bagr. 
waLp (Jahrb. f. Min., 1884, 1, Ref., 10—11).—The authors have 
examined a number of specimens of crystallised arsenical pyrites to 
determine whether the angle of the prism, or, what amounts to the 
same thing, the ratio of the axes a and b, bears a fixed relation to the 
percentage of sulphur. 

lf the results be arranged in a series according to the value of the 
axis a, and if the lengths of this axis and the sulphur-percentage of 
the two end members be compared, it will be seen that a difference of 
0°01872 in the axis a corresponds to a difference of 442 per cent. of 
sulphur, or, in other words, an increase of 0°00001 in the axis a repre- 
sents an increase of 0°00236 in the percentage of sulphur. Hence, if 
the axis a be given, the percentage of sulphur may easily be calcu- 
lated, and vice versd, always supposing that the difference in the 
length of the axis a stands in direct proportion to the percentage of 
sulphur. 

In the following table the sulphur percentage has been thus caleu- 
lated, and compared with the value actually obtained on analysis :— 


, . Sulphur Sulphur 
Locality. Axis a. found. calculated. 


Reichenstein 0 -67002 18 -051 —_ 
Sangerberg ......-+sseee0+- 0 67052 (?) 18-290 17 -957 (?) 
Hohenstein 0 °67725 19°585 19 547 
Ehrenfriedersdorf 0°67811 19°761 19°748 
A” §=gadecnes cenexnes 0 °67960 20 -080 20-099 
PL abet Bios 00 0ces ened eons 0 -68066 20 °410 20 *350 
PEED 60 ce xdé60060 60 0°68215 20 *520 20°701 
|, METRE E PETE EET 0.°68279 20°831 20 *852 
PEE crecce uate beemnn 0 -68964 22 °472 — 


From the above results. it is evident that the crystal form is de- 
pendent on the chemical cofposition. The crystals from Sangerberg 
do not follow the law; the measurements of the angles being inexact. 
If the sulphur in these analyses be regarded as being in the form of 
FeS,, the remainder of the iron must then bear a varying ratio 
to the arsenic, viz., 1:1669 te 1:2°088. If, however, the ratio be 
taken as 1:2, then 0°7743 to 1°1956 FeAs, would be required for one 
molecule of FeS, in the various analyses. No explanation can be 
given of the variable percentage of sulphur in arsenical pyrites ; it is, 
however, clear that the theory that the arsenical pyrites are isomor- 
phous mixtures of FeS, and FeAs,, is not allowable. Bb. H. B. 
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Identity of Spathiopyrite and Safflorite. By F. Sanppercer 
(Jahrb. f. Min., 1884, 1, Mem.,69—70).—L. McCay points out the 
identity of the safforite of Breithaupt, with the spathiopyrite described 
by the author in 1868. The author now finds that the sp. gr. of the 
mineral is 7°1 and not 6°7 as originally stated; there can be no doubt, 
therefore, that the two minerals are identical. B. H. B. 


Hematite from the Hargita-Gebirge. By A. Scuminr (Jahrb. 
f. Min., 1884, 1, Ref., 12—13).—The crystals occur in fissures of an 
amphibole andesite. The chemical analysis gave :— 


Fe. oO. Total. 
70°27 29°43 99°70 


On the tabular crystals the following forms were observed: OR, 
oP2, +P2, R, —2R, —}R, —3R3. The nearest analogue to the 
Hargita crystals are those of Biancavilla (Abstr., 1881, 237). 

B. H. B. 


Crystal of Stephanite from Wheal Newton. By W. J. Lewis 
(Jahrb. f. Min., 1884, 1, Ref., 7).—A_ crystal of stephanite has been 
found, for the first time in England, at Wheal Newton, in Cornwall. 
It was associated with chalybite and quartz, The observed planes 
were: coPcd, coP&, OP, coP, coP3, P, $P, 3P, 2Pco, Pco, 2Pco, 
2P4, $P3, Poo, $P 1°. B. H. B. 


Production of Zeolites in the Cold. By F. Gonnarp (Jahrb. f. 
Min., 1884, 1, Ref., 28).—Fournet in his “ Géologie Lyonnaise ” 
(p. 658) describes the occurrence of zeolites in cavities of a lava from 
the voleano of Louchadiére. These zeolites are found only in cavities 
below the usual river-level, and as they are partially filled with 
water, Fournet inferred that the zeolites were here formed in the cold 
under the influence of river water. From a closer examination of 
these “ zeolites,” the author found that they consisted solely of 
aragonite. ‘B. H. B. 


Vaugnerite at Irigny (Rhone). By F. Gonnarp (Compt. rend., 
97, 1155—1157).—The granite in a large quarry below Irigny is 
traversed by an almost vertical dyke about 10 meters in thickness. 
The material of which the dyke is composed is highly micaceous, and 
bas undergone considerable disintegration ; it very closely resembles 
the vaugnerite which Fournet found near Vaugneray (Rhone), and 
which Deluse regards. as a micaceous diorite. The altered rock con- 
tains three principal constituents; mica, in blackish elongated plates ; 
felspar more or Jess kaolinised, and forming small white masses 
which surround an unaltered pinkish nucleus; and numerous flattened 
citron-yellow hexagonal prisms, with an earthy fracture, in all pro- 
bability produced by the alteration of hornblende. The less decom- 
posed portions of the vaugnerite contain brown crystals of sphene of 
the Arendal type, and the rock also contains prismatic needles of 
apatite, which are especially abundant, disseminated in the altered 
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crystals of hornblende. The proportion of apatite, however, is not 
sufficient to give the rock any industrial value. C. H. B 


Formation of Bauxite and Gypsum. By S. Meunter (Compr, 
rend., 9'7, 1444—1446).—When white marble is left in contact with 
a solution of aluminium sulphate for a long time, carbonic anhydride 
is very slowly given off, and the marble becomes covered with a 
white mamillary crust, which contains aluminium, calcium, sulphuric 
acid, and water. This crust is a mixture of several substances, viz. :— 
(1.) An amorphous substance soluble in cold dilute potash. It pro. 
bably contains aluminium hydroxide, but its solution contains sul. 
phurie acid, and it may therefore be a basic sulphate. (2.) Small 
acicular crystals of gypsum. (3.) Transparent, brilliant, relatively 
bulky spheres and ellipsoids, sometimes 0°1 mm. in diameter. They 
are frequently connected together, and enclose crystals of gypsum. 
Mixed with these bodies are numerous crystals derived from the 
regular octohedron, a combination of octohedron and cube being one 
of the most frequent forms. These crystals occur only in small quan- 
tity. They contain sulphuric acid, calcium, and aluminium, and may 
perhaps be regarded as a kind of alum; they dissolve slowly in cold 
water and immediately in boiling water, but are insoluble in alcohol. 

This experiment throws little light on the formation of bauxite, but 
it affords a clae to a probable mode of formation of gypsum, especially 
when it is remembered that the latter is sometimes found associated 
with websterite (aluminium sulphate). C. H. B. 


New Selenium Minerals from Cacheuta. By E. Berrrayp 
(Jahrb. f. Min., 1884, 1, Ref., 9—10).—Molybdomenite (selenite of 
lead), cobaltomenite (selenite ef cobalt), and selenic acid, are found at 
Cacheuta, La Plata, associated with chalcomenite (SeCuQO,,2H,0) 
recently described by Des-Cloizeaux (Abstr., 1883, 31). Melybdomenite 
forms rhombic lamell# with pearly lustre. The crystals of cobalt- 
omenite are monoclinic. They are extremely small, and have the 
colour of erythrine. Selenic acid occurs as very fine white needles, 
and is due to the decomposition of the molybdomenite. ee 


Thorite of Arendal. By L. F. Nitson (Jahrb. f. Min. 1884, 1, 
Ref., 8).—In 1876 Nordenskiold discovered, at Arendal, a erystallised 
silicate containing 50 per cent. Th and 10 per cent. UO,. The author 
is of opinion that this mineral contains uranium in the form of UO,, 
corresponding to the ThO,, and supposes that these two oxides replace 
each other in thorite in variable proportions. The mineral is thus 
only a variety of thorite rich in uranium, and not a distinct mineral. 


B. H. B. 


Hiibnerite from the Pyrenees. By E. Berrranp (Jahrb. f. Min. 
1884, 1, Ref., 14).—The author found the pure manganese wol- 
framiate, hithe~to only known in Nevada, in the dialogite of Ader- 
vielle, Hautes Pyrénées, together with friedelite and manganese- 
blende. The forms, coP, coP&®, coPco, were observed. The crystals 
were transparent and of a rutile-red colour. B. H. B. 
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Note on the Optical Properties of Nevada Hiibnerite. By 
A. Des-Croizeaux (Jahrb. f. Min., 1884, 1, Ref., 14—15).—Contrary 
to the author’s theory, according to which the optical axes of the 
natural hiibnerite lie in coPco, Groth and Arzruni (Pogg. Ann., 1873, 
235) found in artificial crystals the axial plane perpendicular to 
coPco. Ona further examination of the natural crystals, the author 
found that the theory of Groth and Arzruni is correct. 

B. H. B. 


Jadeite from Thibet. By E. Conen (Jahrb. f. Min., 1884, 1, 
Mem., 71—73).—Microscopic examination of a fragment of jadeite 
presented to ‘the author by Damour proved it to be a member of the 
pyroxene-group. The analysis gave the following results :— 


SiO, ALO, FeO. CaO. MgO. Na,O. Total. 
59°17 22°58 156 2°68 115 12:93 100°07 


The'clcse resemblance of this mineral to the augite from a South 
African eclogite (Jahrb. f. Min., 1879, 864) indmced the author to 
suppose that the silicate, -Na,0,A1,0;,4Si0,, was present, and with this 
hypothesis to calculate the analysis of the jadeite, as well as several 
of Damour’s older analyses. He, however, invariably obtained a 
considerable excess of SiO., when the remaining constituents were 


regarded as MgO,AI,0;,SiO, and RO,SiO,, as in the African pyroxene. 


B. H. B. 


Dichroite from Asama-Yama. By E. Hussax (Jahrb. f. Min., 
1884, 1, Ref.,76—77).—Among the fragments ejected from the Japanese 
volcano, Asama-Yama, the author found normal andesite lapilli, 
andesite lapilli with enclosures of a white, finely granular rock con- 
taining dichroite, and the latter rock also occurring independently 
among the ejected fragments. Ejected matter containing dichroite, 
and almost entirely free from augite and magnetite, gave on analysis 
the following results :— 


SiO}. A1,05. Fe30,. MnO. CaO. 
74°65 15°32 234 0°26 1:96 


MgO. ‘K,0. Na,0. Ignition. Total. 
0°79 1°42 411 0°45 101°30 


The dichroite forms columnar crystals of the combination 
oP, coPco, OP, and, strange to say, is always developed as twin 
crystals along coP, in the way frequently met with in the rhombic 
carbonates of the aragonite series. B. H. B. 


Twin Crystals of Dichroite from the Laacher See. By 
A. v. LassauLx (Jahrb. f. Min., 1884, 1, Ref., 77—79).—The author 
describes ejected matter from the Laacher See very rich in dichroite. 
It isa microscopic mixture of glassy felspar, dark violet dichroite in 
large badly-developed six-sided columns (coP .coPco.0P), corundum, 
biotite, and pleonast. As in the case of the dichroite from the Japanese 
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volcano, Asama-Yama, the dichroite, in which the plane of the optical 
axes is parallel to coP, is developed as twin crystals along coP, 
B. H. B. 

Culm Conglomerate, containing Variolite, at Hausdorf, in 
Silesia. By E. Darne (Jahrb. f. Min., 1884, 1, Ref., 73—74).—0f 
all the specimens of variolite examined, only one, which unfortunately 
was not analysed, proved to be a true variolite, that is, an endomorph 
contact-product of diabase. All the others resemble the trae variolites 
in external appearance only.. They consist principally of albite, quartz, 
muscovite, and iron pyrites. The ground-mass is a mixture of quartz 
and albite with tinely-disseminated chlorite. Analyses of two specimens 
are given :— 


Al,Os. FeO; FeO. CaO. MgO. Na,0. 

1290 1°86 5 023 O88 271 

1432 186 5 O13 053 362 

Organic 

SO. - matter. Total. Sp. gr. 
0°17 0°04 99°54 2-691 
— ¥ — 10011 2682 

B. H. B. 
Green Mica in the Quartzites of Ouro Preto (Brazil). By 
H. Gorceix (Jahrb. f. Min., 1884. 1, Ref., 20).—Micas with a small 
percentage of chromium are widely distributed in the quartz mica 
schists, containing quartzites and topaz, of the province of Minas 
Geraés. The author-has found a mica rich in chromium in a quartzite 
belonging to the same horizon at Ouro Preto. This bright green 

translucent mica (sp..gr. 2°78) has the following composition :— 
Al,Os 
Si0,. + Fe,O;. CryO3; MgO. K,0. Na,O. Ignition. Total. 
46°5 372 09 0°8 79 13 4°7 99°3 


Unlike the green mica from the Ural Mountains (Abstr., 1883, 
1066) here only a small portion of the alumina appears to be replaced 
by chromium, and magnesia is present to a very small extent. 


B. H. B. 
New Mineral from Barbin near Nantes. By A. Des-Cioeaux 
(Jahrb. f. Min., 18%4, 1, Ref., 8—9).—A new silicate of aluminiuo, 
iron, and calcium occurs, together with quartz and apatite, in cavities 
in a pegmatite rock at Barbin, near Nantes. The crystals are rhombie 
and occur in the form of colourless rectangular plates 0°75 mm. long 
and 0°5 mm. broad. The mineral is probably identical with that from 

Petit-Port described by Bertrand (Juhrb. f. Min., 1881, 1, 99 " 

B. H. B. 


Analyses of Idocrase from Ala and Monzoni. By E. Lupwié 
and A. Renarp (Jahrb. f. Min., 1884, 1, Ref., 24—25).—The results 
of the analyses are :— 


SiO; TiO; Fe,0;. FeO. Al,O3. CaO. MgO. H,0. Total. 
I.. 3736 O18 402 039 1630 3665 3:02 2°89 10081 
ll.. 37°50 028 3:76 O33 1622 3631 3:13 214 99°68 
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I. Grass-green idocrase (vesnvian) from Ala; sp. gr. 3°427. 
II. Yellowish-brown idocrase from Monzoni; sp. gr. 3°413. 
These analyses differ from previous analyses in giving no appre- 
ciable quantities of alkalis, and a very low percentage of ag 
oS @ 3 


The Kersantite Vein of the Upper Harz. By A. v. Groppgeck 
(Jahrb. f. Min., 1884, 1, Ref., 68—70).—The author has discovered a 
vein of kersantite, 1 m. wide and 8 m. broad, traversing the Upper 
Devonian and Culm beds near Lauthenthal. He distinguishes three 
varieties of the rock: 1. Normal kersantite of a bluish-black colour, 
closely resembling that from Laveline in the Vosges. 2. A variety 
resembling quartz porphyry; and 3. A violet or reddish variety. 
Analyses of these three varieties are given (I, II, and III), as well as 
an analysis of kersantite from Laveline, (1V) made for the sake of 
comparison. 


SiO>. Ti, Al,Os. FeO. Gr,03;. FeO. MnO. CaO. MgoO. 
... 5480 030 11:20 3°42 005 480 040 832 6:00 
.. 6200 020 10°96 554 0°05 441 O41 1:02 6°52 
.. 0080 010 793 462 0°05 467 041 10°00 475 
... 52°61 O50 1464 1°36 O35 675 030 730 7:20 


H.O. K,0. Na,O. PO; CO. Cu. 8. Total. Sp.gr. 
. 282 125 115 040 463 — a= 99°54 2°72 


Il... 299 246 178 035 044 — — 99°13 2°60 
... 202 095 099 0401270 — — 10039 2-68 
IV... 270 095 082 030 340 024 010 9952 — 
B. H. B. 


Manganese Minerals from Vester-Silfberg in Dalarne. By 
M. Wersowt (Jahrb. f. Min., 1884, 1, Ref., 20—22).—1. Ingelstrémite. 
—This mineral, described by Ingelstrém as knebelite, forms part of 
the gangue of the iron-manganese ores. It forms greyish-white crys- 
talline masses with glassy lustre, splintery fracture and sp. gr. 4°17. 
The analysis gave :— 


SiO,. FeO. Mn0. MgO. CaCO . Total. 
29°94 46°88 18°83 3°01 114 99°80 
It is a member of the olivine-group with the composition, 
2[2Fe0,Si0,] + 2Mn0,Si0,. 


2. Alumina garnet containing manganese occurs in graims. The 
analysis gave the following results :— 


SiO. Al,Os. FeQ. MnO. CaO. Total. 
36°03 20°91 21°26 17:79 4:43 100°42 


3. Siifbergite occurs in translucent, honey-yellow columns with a 
glassy lustre and white streak. H. 5°5; sp. gr. 3°446. The mean of 
three analyses gave :— 
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SiO. FeO. MnO. MgO. CaO. Ignition. Total. 
48°83 30°49 8°34 8°39 1°74 0°44 98°23 


From the analysis the formula 4FeO,SiO, + 2Mg(Ca)O,Si0, + 
MnO,SiO, is deduced. 

4. Manganese-hedenbergite has a greyish-green colour. H. 5; 
sp. gr. 3°55. The analysis gave :— 


Si0,. FeO. MnO. CaO. MgO.  Alkalis. =Total. 
48°29 24°01 6°47 17°69 2°83 0°22 99°51 


which corresponds with the formula 2(FeO,SiO, + @a0,Si0,) + 
(MnMg)O.SiQ,. 
5. Lime-dialogite——The mean of two analyses gave :— 


CO). MnO. FeO. CaO. Insol. residue. Total. 
40°58 24°60 6°95 26°71 115 99°99 


By the action of the atmosphere this mineral is decomposed into 
wad with the-following composition :— 


CaO. MnO. FeO. H,O. Insol. residue. Total. 
4°38 61°56 20°51 8°43 3°23. 98°11 
B. H. B. 


Artificial Crystals of Manganese-iron-olivine. By H. Las. 
perres (Jahrb. f. Min., 1884, 1, Ref., 27—28).—At the steel works 
near Schwelm, crystals of manganese-iron-olivine were found on the 
sandstone bottom of a forge-hearth. The mean of two analyses gave 
the following results :— 


Metallic Fe. Sand. Fe,03. Fed. MnO. SiO,. Total. 
0°67 16°02 0°77 44:00 13°83 25°21 100°50 


After the removal of the metallic iron, tha mechanically-mixed 
quartz saud aud the Fe,0;, the analysis of the pure slag gave :— 


Si, O34. FeO. Mn0. Total. 
30°36 52°98 16°66 10°00 


representing the formula MnFé,Si,0,. 
The crystals have the well-known olivine form coPc; coP, 2Pco. 


B. H. B. 


Artificial Production of Spessartite or Manganese-garnet. 
By A. Gorcsu (Compt. rend., 9'7, 1303—1305).—When: 1 part of 
finely powdered pipe-clay and about 15 parts of nearly pure and dry 
manganous chloride are fused at a cherry-red heat in a current of 
hydrogen saturated with aqueous-vapour by passing through a warm 
solution of potassium permanganate, a regulus is obtained which, 
when treated successively with water and dilute hydrochloric acid, 
yields a residue of yellowish crystals identical in composition, crys 
talline form (icositetrahedrons), and other properties, with spessartite, 
but slightly softer than the natural mineral (H. = 6—7; spessartite 
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above 7). By substituting calcium chloride for manganous chloride, 

the corresponding calcium compound is obtained. Melanite is the 

only variety of garnet which has hitherto been prepared artificially. 
C. H. B. 


The Supposed Pre-Cambrian Rocks of St. David’s. By A. 
Gerkre (Journ. Geol. Soc., 1883, 261—325; Jahrb. f. Min., 1884, 1, 
Ref., 88—91).—This paper was written to refute the views advanced 
by Dr. Hicks that there are, at St. David’s, three distinct Pre-Cam- 
brian formations: the ‘ Dimetian,” the “ Arvonian,” and the 
“ Pebidian.” 

The Lower Cambrian beds at St. David’s have been folded into an 
jsoclinal curve, and the following rock groups may be recognised :— 
|. Voleanic group. 2. Quartz conglomerate. 3. Green and red 
shales and sandstones. 4. Purple and greenish grits, sandstones and 

hales. 

: The volcanic group consists mainly of tuffs with occasional breccias 
and bands of olivine-diabase. Analyses of the olivine-diabase from 
Rhosson (I), and from Clegyr Foig (II), are given— 


SiO). Al,03.. Fe,03. FeO. MnO. CaO. MgO. 
woe 40°92 18:16 1:18 9°27 0-19 7:19 10°07 
. 45°38 16°62 4°06 8°63 0-14 8:19 9°41 


Insoluble- 
K,0. Na,O. Iagnition. residue. Total. Sp. gr. 
Becee OO 2°12 4°22 0°04 10014 2°96 
BE vous OF2 2°20 4°34 0°08 99°76 2°99 


The tuffs are partly basic, derived from the disruption of diabase 
lavas, and partly acid from the destruction of fine felsites. A mass 
of granite has risen through the eastern limb of the isvcline, and this 
granite is the ‘‘ Dimetian”’ formation of Hicks. The metamorphism 
associated with the granite consists in the hardening of certain bands 
of rock which have been converted into flinty aggregates. These 
contact-products represent the “‘ Arvonian”’ formation of Hicks. 


B. H. B. 


Anorthitic Rock at. Saint Clement, Puy de Déme. By F. 
Gonnarp (Compt. rend., 9'7, 1447—1449).—This rock consists essen- 
tially of anorthite and green pyroxene, and therefore belongs to the 
eukrite-group, but it is also characterised by containing, in unusual 
abundance, long silky fibres of wollastonite, sometimes almost colour- 
less, but generally white, enclosing green grains of pyroxene, some 
rare crystals of reddish-brown sphene, and small, very brilliant, trans- 
parent or translucent crystals of brown vesuvianite. The wollaston- 
ite also forms small veins 2—3 mm. in thickness. The rock also 
contains quartz, though not in large quantity, and hornblende in deep 
green fibrous masses, black crystalline bundles, and short crystuls. 
At the outcrop, the rock has weathered, and the constituent minerals 
have undergone considerable oxidation. C. H. B. 
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Presence of Phosphorus in Minette. (Dingl. polyt. J., 250 
330.)—Specimens of this rock from Hohl, in Luxembourg, gaye by 
analysis— 


Fe,0s. P.O;. Al,03. CaO. Mn,0,. SiO,. 
75°67 3°68 3°10 5°01 0°72 8°70 


The phosphorus is in combination with the iron and not with the 
calcium. D. B. 


Glaucophane Schists of the Island of Groix. By Barroy 
(Compt. rend., 97, 1446—1447).—The island of Groix is formed 
mainly of alternating beds of mica schist and chloritic schists, but in 
some parts of the island there are found interstratified with these, 
beds which are characterised by the large number of minerals which 
they contain. The principal minerals are two varieties of amphibole 
distinct from hornblende, together with epidote, rutile, garnets, 
sphene, magnetite, chlorite and calcite in greater or less quantity. 
The predominant variety of amphibole is glaucophane in bluish poly- 
chroic crystals elongated along the faces h'y’. The prismatic faces are 
the dominant faces, and the crystals enclose rutile. The other variety 
is green amphibole, which is also highly polychroic, but in other 
directions. Epidote is very abundant in its usual forms, but does not 
show the comnron fan-like structure. The garnets are much cracked, 
as if they have been subjected to powerful mechanical action. The 
following is the probable order of consolidation: (4) rutile, sphene, 
magnetite, garnet ; (2) glaucophane, epidote, white mica, quartz; 
(3) chlorite, green amphibole. C. H. B 


The Crystalline Schists of Kaisersberg in Styria. By H.¥. 
Foutton (Jahrb. f. Min., 1884, 1, Ref., 85—88).—This paper gives a 
petrographical description of the rocks of the Wurm Alp, near 
Kaisersberg, and of the Ennsthal and Paltenthal, all of which belong 
to the lower carboniferous period. Both in the older crystalline 
rocks, containing felspar, and in those of the carboniferous formation, 
the felspars are characterised by a remarkable richness in enclosures. 
In the rocks of the older crystalline formation, the felspar is mostly 
albite, but in the phyllite gneiss of the carboniferous formation mostly 
orthoclase, but partly microcline. Most of the crystalline rocks of 
the Paltenthal and Ennsthal are characterised by their great richness 
in titanium, which occurs sometimes as titaniferous iron, sometimes 
as rutile, or titanite. A number of rocks are remarkable for contain- 
ing chloritoid, a mineral which up to the present time has not been 
frequently met with. It is here widely distributed, although the 
amount present in the rocks is often very small. Analysis of the 
chloritoid schist from the Wurm Alp gave the following results :— 


Organic 
SiO,, Al,O;. FeO. MnO. MgO. CaO. _ S. H,0O. oy Total. 
78°84 826 648 trace 2°69 029 039 2°88 0:22 10005 


Those rocks of the Paltenthal and Ennsthal, which contain 10 


50, 
by 
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chloritoid, show a remarkable analogy to the rocks of the Wechsel 
mountains, recently described by A. Bohm. B. H. B. 


Elaeolite Syenite from Jivaara. By F. J. Witk (Jahrb. f. Min., 
1884, 1, Ref., 75).—The Jivaara mountain is composed of elaeolite 
syenite. Near the summit a coarsely granular vein rock occurs, 
which is traversed by narrow veins of a finely granular variety. The 
coarsely granular vein rock is essentially a mixture of elaeolite and 
jivaarite (titaniferous lime-iron garnet), with subordinate pyroxene, 
almost entirely converted into amphibole. In contact with the altered 
pyroxene, cancrinite (sp. gr. 2°45) occurs, which encloses minute 
columns of pyroxene and amphibole, rich in soda. Felspar does rot 
occur in this rock. In the finely granular variety, unaltered pyroxene 
occurs; jivaarite also occurs, but cancrinite has not been observed. 
In addition to these minerals, the rock contains yellow grains of 
apatite and brown crystals of titanite. B. H. B. 


The Cheviot Andesites. By J. J. H. Teatt (Jahrb. f. Min., 
1884, 1, Ref., 71—73).—The Cheviot district is largely composed of 
porphyrites, and, in addition to these, masses of volcanic ash and 
breccia occur, together with a remarkable rock, to which the name 
pitchstone-porphyrite has been given. The most important result of 
the author’s examination is that this pitchstone-porphyrite is exactly 
similar to many of the augite-andesites of Hungary, Transylvania, 
Servia, Santorin, and America. An analysis of a specimen of the 
Cheviot rock (sp. gr. 2°54) gave the following results :— 


Si0,. Al,O3. Fe,0,. CaO. MgO. Na,O. K,O. Loss. Total. 
63-0 149 4°7 48 2°8 40 19 40 10u'1 


The Cheviot porphyrites are, for the most part, only altered 
andesites. An analysis of a dark purple porphyrite (sp. gr. 2°56) 


’ from Shillmoor Farm gave :— 


Si0,. Al,O;. Fe,03 CaO. MgO. Na,O. K,0. Loss. Total. 
64:2 16-0 4°3 17 2°5 2-9 59 33 100°8 


In conclusion, a specimen of Tuedian “ porphyrite” from Stichill is 
described. The chemical analysis of the ruck (sp. gr. 2°95) gave :— 


Si0,. Al,O3. Fe,03. FeO. MnO. CaO. 
47°53 14°95 6°73 8°04 0°73 8-50 
Mg. Na,0. K.0. P,0;. Loss. Total. 
741 2-98 1:12 trace 1:95 99°94 


It appears from microscopic and chemical examination that the 
rock is not a porphyrite, bat a member of the basaltic family. 
B. H. B. 


The Biotite-holding Amphibole-granite from Syene. By A. 
Stetzxer (Jahrb. f. Min., 1884, 1, Ref., 67--6%).—This paper gives 
the results of the microscopic examination of sections of tle rock of 
VOL. XLVI. 2/ 
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the obelisk lately transported to New York from Alexandria. The 
rock was found to consist of microcline, oligoclase, quartz, horp. 
blende, biotite, titanite, apatite, magnetite, and zircon. Viridite and 
pistazite are exceedingly rare. B. H. B. 


The Trachyte Region of the Rhodope. By A. Petz and §, 
Hussak (Jahrb. f. Min., 1884, 1, Ref., 75).—An important microscopic 
examination of a namber of younger eruptive rocks from the Rhodope 
showed a remarkable analogy to the rocks of the Transylvanian 
eruptive district. The specimens examined belong partly to the 
liparites and partly to the andesites. Among the latter, biotite. 
andesite, containing augite, predominates. Amphibole and augite 
andesites are of rarer occurrence. B. H. B. 


Analysis of the Rocky Portion of the Syssiderite of Atacama, 
By S. Meunter (Jahrb. f. Min., 1884, 1, Ref., 32).—The proportions in 
which the different minerals are present in the rocky portion of the 
syssiderite of Atacama may be thus expressed :—Magnesian pyroxene, 
%O per cent.; schreibersite, 4°0 per cent.; chromite, 1°2 per cent.; 
anorthite, 0°l per cent. ; pyrrhotine, 0°5 per cent.; and olivine, 85:2 
per cent. B. H. B. 


Basic Eruptive Rocks of M&connais and Beaujolais. By 
A. Micuet-Levy (Jahrb. f. Min., 1844, 1, Ref., 64—67).- -The majority 
of the pre-granitic basic eruptive masses, which burst through the 
Cambrian slates and quartzites of Mfconnais and Beaujolais, are 
granular mixtures of titanite, magnetite, titaniferous iron, pyroxene, 
and labradorite, and should, according to the author, be classed as 
diabases. Of these, the author distinguishes two classes: granitoid 
diabases and ophitic diabases. The felspar of these rocks varies from 
oligoclase to anorthite; the pyroxene is very frequently converted 
into amphibole, and when the alteration is complete, rocks are formed, 
which the author calls diorites. In the series there are a certain 
number of rocks with a porphyritic structure and holo-crystalline 
microlithic ground-mass, or in other words, the rocks are developed as 
amphibolic porphyrites. The disseminated felspar is labradorite, and 
the microliths of the ground-mass consist of oligoclase. Varieties 
are exceptionally met with, in which the basicity is exaggerated and 
the felspar disappears, but olivine never occurs. B. H. B. 


Basalt from Naurod, near Wiesbaden. By F. Sanppercr 
(Jahrb. f. Min., 1884, 1, Ref., 79—80).-—The rock is, in general, a 
limburgite containing plagioclase and nepheline. The following are 
analyses:—I. Of the portion of the rock soluble in hydrochloric 
acid. II. Of the insoluble portion. III. Complete analysis of the 
rock :— 


SiO,. Al,O3. Fe,03. FeO. MnO. CaO. 
IT .. 18°67 11°89 2°23 5°61 0°08 2°65 
II 26°57 7°33 2°88 ~- 6°53 


lll .. 45°24 1922 521 561 O08 918 
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18 MgO. K,0. Na,0. Li,0. H,0. Total. 

n- I.. 318 0°65 1°89 trace = 46°95 

id Il.. 353 0°66 1°48 — — 48°98 , 
Il .. 671 1°31 3°37 trace 3°78 99°71 

; The rock must be regarded as a glassy nepheline- basanite. 

* B. H. B. 

" Basaltic Rocks from the Faroe Islands. By A. Osann 

n (Jahrb. f. Min., 1, 1884, Mem., 45—49).—This paper gives the results. 

e of an examination of the series of rocks from the Faroe Islands in the 


collection of the University of Heidelberg. The rocks may be 
" grouped into two divisions—porphyritic and non-porphyritic. The 
representatives of the first class are compact, have a dark colour, 
and contain plagioclase. The rocks of the latter class are coarsely 
granular; they have a brown colour and an earthy appearance. The 
rocks of both classes are rich in amygdoidal cavities, filled with 
zeolites, chalcedony, opal, or delessite. When examined microscopically, 
it was found that only the porphyritic rocks contain a little olivine, 
whilst it is entirely absent in the others. This absence of olivine’ 
) seems to be characteristic of northern basalts. The rock from Kolter' 
may be described as a diallage-andesite, a tertiary equivalent of the 
gabbros. An analysis of this rock gave the following results :— 


; SiO,  — Al,Os. FeO. CaO. MgO. lkalis. Total. 
r ' §2°30 18°22 11°50 10°24 7°23 2°65 102714 
, B. H. B. 


Volcanic Ashes from the last Eruption of Krakatoa. By 
H. H. Revscu (Jahrb. f. Min., 1884, 1, Mem., 78).—The principal 
mass of the ashes consists of a glass crowded with minute cavities. 
The larger pieces readily float on water. The glass is generally 
colourless, but sometimes more or less brown. Microliths were occa- 
sionally met with. The cavities in the glass are sometimes round, and 
sometimes drawn out in a longitudinal direction. In addition to the 
glass, many more or less perfect fragments of crystals were observed, 
consisting principally of plagioclase and bronzite, together with small 
and rather narrow prisms of a greenish mineral, probably augite, 
and apatite. From the above description, it may be seen that this’ 
youngest eraption-product from the Straits of Sunda bears the ande- 
site character so general in the district, and is of special interest on 
account of the presence of rhombic pyroxene. B. H. B. 


The Alfianello Meteorite. By P. Massen (Gazzetta, 13, 369— 
374).—The author has examined some fragments of this meteorite ; 
they were in the form of greyish-white laminw, very fragile, and 
easily pulverised, except the metallic particles. Qualitative analysis 
showed that it contained iron, nickel, cobalt, calcium, magnesium, 
aluminium, chromium, manganese, potassium, sodium, silicon, sul- 
phur, and phosphorus. The following is the average percentage com- ° 
position of the fragments examined :— 


Fe. Ni. Co. FeO. Al,O3. Cr,0;. CrO; MnO. 
57608 11375 0-0817 244184 1°7823 0°1021 06175 0-1297’ 
2f2 
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MgO. CaO. Na,O. K,0. Si0,. 8. ) Total. 
23°4261 0°8945 1:0884 0°2387 37°6257 2°5432 0°1532 99-9698 


The author believes the metallic portion of the meteorite to have 
the composition of octibehite or teanite, whilst the non-metallic 
portion appears to consist of olivine and bronzite, both with excess of 
iron, and troilite. C. E. G. 


Contribution to the Geological History of the Pallas 
Meteoric Iron. By S. Meunier (Jahrb. f. Min., 1884, 1, Ref., 31— 
32).—According to the author, the iron sulphide in many meteorites 
has originated from the action of sulphuretted hydrogen on grains of 
nickel iron, as may be clearly seen in the chrondite of Knyahinya, 
where the grains consist half of nickel iron and half of iron sulphide, 
In the meteorite of Krasnojarsk (Pallas iron), this is not the case; 
here the iron sulphide was formed first, and the nickel iron therefore 
could not have originated at a very high temperature. The author 
supposes that fissures with fragments of olivine crystals originally 
existed; then iron sulphide was probably formed by the action of 
sulphuretted hydrogen on iron and nickel chlorides, and lastly the 
various compounds of nickel and iron were concentrically deposited. 
The Pallas iron is an example of vein formation, analogous to the 
oldest terrestrial metalliferous deposits, and the mode of formation 
especially resembles that of tin ore veins. The Pallas iron, therefore, 
should not be classed with the other pallasites of G. Rose. 

B. H. B. 

The Cranbourne Meteorite. By W. Futcar (Jahrb. f. Min, 
1884, 1, Ref., 33—35).—Two masses of meteoric iron were discovered 
at Cranbourne, near Melbourne, in 1854. The Bruce meteorite, the 
larger mass, is now in the British Museum. The meteorite consists 
entirely of metallic minerals, and contains no rocky matter whatever. 
The absence of combined carbon was established by decomposing the 
iron in a solution of sodium chloride by a galvanic current. The iron 
thus dissolved was found to have the composition given under I, 
while the analyses II—VI give the constituents, other than iron, in 
some of the largest nickel-iron crystals und cleavage plates of various 
thicknesses :— 


L Ill. 
| ee 
0-93 1-40 0:07 
765) one [771 7°53 
\ 8:06 { 0-60 


0°19 0°02 


In addition to nickel-ir n a number of other constituents have been 
identified and analysed, for example, the thin paper-like plates which 
lie between the large plates of the nickel iron crystals. They contain 
70°14 per cent. Fe and 29°74 per cent. Ni. This is evidently an alloy 
of well-defined composition, and is the constituent of nickel iron 
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which forms the fine lines constituting the Wiedmannstadtian figures. 
It is probably identical with the tinite of G. Rose or the meteorine 
of Zimmermann. The author proposes to call it Edmondsonite. ‘The 
insoluble residue mentioned above, which forms nearly 1 per cent. of 
the mass, consists of strongly magnetic prisms apparently identical 
with the Rhabdite of Rose. The mean of three analyses gave— 


Fe. Ni. P, Total. 
49°33 38°24 12°95 100°52 


which corresponds with the formula (Fe,Ni;)P. 
The coarse insoluble powder is very brittle and magnetic, and dis- 
solves easily in nitric acid. 
The mean of two analyses gave :— 
Fe. Ni. P. Total. 
56°12 29°18 13°50 98°80 


This is doubtless the mineral schreibersite (Fe,Ni);P. A lar 
brass-coloured crystal of this substance gave on analysis :— 
Fe. Ni. P. Total. 
69°55 (14°41) 16°04 100°00 


A curious crystal was met with on one or two occasions. It con- 
sisted of a square prism with bright and metallic sides, and a square 
centre of a dull black colour. The analysis corresponded with the 
formula (Fe;Ni,),P. Graphite occurs in sheet-like masses or nodules, 
sometimes enclosing troilite. The troilite is not magnetic, and is 
sometimes accompanied by daubreelite. When digested with carbon 
bisulphide 0°0207 per cent. sulphur was dissolved. The nickel-iron 
was further examined for occluded gases, and was found to contain 
359 times its volume of gas having the following composition :— 


CO». co. H. CH,. N. Total. 
0°12 31°88 45°79 4°55 17°66 100-00 
B. H. B. 
Geological History of the Syssiderite of Lodran. By S. 
Meunier (Jahrb. f. Min., 1884, 1, Ref., 32).—The author regards the 
meteorite of Lodran as a sandstone with metallic cementing material, 
analogous to the ores of Commern, in Rhine Prussia, and of Coro- 
Coro, in Bolivia. The meteoric sand may be imagined to have been 
produced by volcanic action, and the metallic cement by the reduction 
of chlorides by means of hydrogen. B. H. B. 


The Meteorite of Sewrjukowo. By A. Esernarp (Jahrb. f 
Min., 1884, 1, Ref., 30—31).—This meteorite fell on May 12th, 1874, 
at Sewrjukowo. Its weight was 98 kilos. The following constituents 
were discovered: nickel-iron phosphide; olivine; bronzite; ensta- 
tite; and troilite. Analysis I gave the composition of the silicates 
soluble in aqua regia; Il that of the insoluble residue; III and IV 
gave the composition of the chromite and nickel-iron phosphide :— 


ABSTRACTS OF CHEMICAL PAPERS. 


Si0,. Al,03. FeO. CaO. MgO. 

.. 43°60 1:10 14-90 1-20 36°70 

. 5409 5°25 10°12 3°90 22°27 
a= 28°50 31°50 —_ — 

K,0. Na,O. Cr,03. Chromite. Total. 

110 2°40 — — 101°0 

0°54 1:69 113 . 1-01 100-0 

na — 39°40 — 99-4 

Fe. « Ni Co. 2. Total. 

87°6 114 0°6 04 100°0 


The author calculates that the meteorite is composed of 0:94 per 
cent. troilite; 4°13 per cent. magnetic pyrites; 15°94 per cent. nickel. 
iron phosphide; 47°74 per cent. silicates decomposed by acids, pro- 
bably olivine mixed with some other silicate; and 31°25 per cent. 
silicates not decomposed by acids. B. H. B. 


Organic Chemistry. 


Action of Sodium Ethoxide on Bromethylidene Bromide. 
By A. Micuaet (Amer. Chem. J., 5, 192—197).—Tawildarow has 
stated (this Journal, 1874, 348) that two dibromethylenes are formed 
by the action of sodium ethoxide on bromethylidene bromide ; one 
boiling at 91°, the other at 157°. A third dibromethylene boiling at 
109° has been obtained by Sabanejeff by the reduction of acetylene 
tetrabromide, or by the direct addition of bromine to acetylene. As 
the existence of three dibromethylenes would necessitate the assump- 
tion of the presence of a dyad carbon-atom in one of the isomerides, 
the author has repeated Tawildarow’s experiments, but fails to obtain 
the dibromethylene boiling at 157°, the products of the reaction being 
bromacetylene and a-dibromethylene (boiling at 86—88°). The 
remainder of the paper is occupied with a discussion of the proofs 
advanced by Demole (Abstr., 1881, 142) of the correctness of the 
formula assigned by him to a-dibromethylene. A. J. G. 


Formation of Acetyléne from Iodoform. By P. Cazenevve 
(Compt. rend., 9'7, 1371—1373).—Iodoform in contact with finely- 
divided silver is rapidly converted into acetylene even in the cold, 
2CHI, + 3Ag. = 6AgIl + C,H,: The silver is more active if mixed 
with finely-divided copper. Many other metals, such as mercury, zinc, 
and iron, also decompose iodoform in presence of water, forming 4 
metallic iodide and liberating acetylene. 

When iodoform is mixed with equal weights of powdered zinc and 
water, gas is given off spontaneously; or if gently heated a liquid 
heavier than water is also formed having an agreeable ethereal 
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odour, and a sweet taste; it is in all probability an iodo-derivative. 
The gas which is evolved is a mixture of acetylene and an iodo- 
derivative which burns with a pale blue flame with purplish edges, 
forming hydriodic acid and depositing free iodine. 

If a saturated solution of copper sulphate is used instead of water, 
the evolution of gas is still more rapid, for the zinc-copper couple 
which is produced not only decomposes the iodoform more rapidly, 
but also partially decomposes the iodo-derivatives. (Comp. Glad- 
stone and Tribe, this Journal, 1875, 512.) The action of a moist 
zine-copper couple on iodoform may be shown as a lecture experiment. 

This reaction confirms the accepted constitution of acetylene, and is 
analogous to the action of zinc on methyl] iodide. Probably the action 
of zinc on di-iodo-methane would give rise to ethylene. 


Acetylene is also formed when iodoform is decomposed by heat. 
C. H. B. 


Experiments on Mercury Fulminate. By A. Exsrenserc 
(J. pr. Chem. [2], 28, 56—57).—Aqueous thiocyanic acid does not 
act on mercury fulminate in the same manner as hydrochloric acid, 
which forms hydroxylamine hydrochloride, but according to the 


equation— 


CHgNO.NC + 4HCNS+2H,0 = Hg(CNS), + 2CO, + 2NH,CNS. 


Ammonium and potassium thiocyanates decompose the fulminate in 
a manner similar to the alkaline chlorides. 

Mercury fulminate heated with ethyl sulphide or with carbon 
bisulphide in presence of alcohol and water, yields mercury sulphide 
and fulminurates: if water is excluded from the reaction, other 
products are formed, and the ammonium fulminurate is therefore 
merely a secondary product. Further experiments are being made. 


H. B. 


Action of Carbon Oxychloride on Ethylene Glycol. By J. 
Nemirowsky (J. pr. Chem. [2], 28, 439—440).—By the action’ of 
1 mol. pure glycol on 1 mol. carbon oxychloride in a closed tube at the 
ordinary temperature, the author has obtained glycol-carbonate, 
CO(OCH,)., with evolution of hydrochloric acid. This substance is 
stable, soluble in water, alcohol, and in warm ether, from which on 
cooling it crystallises in colourless needles. The author continues his 


investigation. A. B. 


Action of Carbonic Anhydride on Calcareous Solutions of 
Sugar. By D. Loiseau (Compt. rend., 9'7, 1139—1141).—A 10 per 
cent. solution of sugar is saturated with calcium hydroxide at 20— 
20°, filtered, and treated with a current of carbonic anhydride. A 
relatively considerable quantity of the gas is absorbed, and if the 
liquid is agitated continually, it does not change in appearance; but 
if the liquid is allowed to remain at rest so that an excess of the gas 
acts on the same liquid surfaces, a gelatinous white precipitate is 
produced, which at first redissolves easily in the sugar solution. If 
portions of the liquid are removed from time to time, it is found that 
as the possage of the gas is continued up to a certain point, the solu- 
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tion loses its power of yielding a precipitate of tribasic calcium 
sucrate when heated, or of bibasic calcium sucrate when cooled. It 
would appear that the presence of the calcium carbonate prevents the 
precipitation of the sucrates, whilst the presence of the latter prevents 
the precipitation of the carbonate. If the passage of the carbonic 
anhydride is continued still further, the solution still fails to yielda 
precipitate of bibasic calcium sucrate when cooled to 0°, but acquires 
the property of yielding a precipitate when heated. This containg 
calcium carbonate, calcium hydroxide, and sugar, and redissolves in 
the mother-liquor on cooling, like the tribasic sucrate. 

If the passage of the gas is continued until the liquid becumes 
slightly turbid and is then stopped, an abundant gelatinous precipitate 
separates; this contains sugar, calcium hydroxide, and calcium car. 
bonate, and when it is mixed with about an equal volume of the 
calcareous sugar solution which has not been treated with carbonic 
anhydride, the precipitate dissolves as a whole. C. H. B. 


Action of Acetic Anhydride and Acetic Chloride on Maize 
and Potato-starch. By A. Micuarn (Amer. Chem. J., 5, 359— 
360).—The acetyl derivatives obtained by heating these starches with 
acetic anhydride are not coloured by iodine; the granules under the 
microscope could not be distinguished from those of the parent 
starches. 2 grams of maize starch was heated with 5 grams of 
acetic chloride for 15 hours at 55—58°; the product was extracted 
with chloroform, the solution evaporated to dryness, and the residue 
dissolved in hot alcohol and treated with bone-black. On cooling, a 
greyish-white substance separated, from which, by again dissolving in 
hot alcohol and cooling, a white amorphous substance was obtained. 
This softened at 148°, and melted constantly at 151—152°.” On 
adding water to the first alcoholic filtrate, it gave a substance melting 
at 128—129°. Very similar results were obtained with wees 

A. J. G. 

Hydration of Crotonaldehyde. By A. Wurtz (Compt. rend., 
97, 1169—1172).—Carefully purified crotonaldehyde is mixed at 0° 
with twice its weight of water and the same amount of hydrochloric 
acid, and the mixture is left at rest exposed to light for several hours. 
After some time, it becomes brown and the odour of crotonaldehyde 
almost disappears. The liquid is neutralised with sodium carbonate 
in order to precipitate resins, and the filtrate is agitated with ether. 
On evaporating the ether and fractionating the residue, aldol, 
paraldol, and other condensation products, and dialdane are obtained, 
but the yield of the first substance is only small. Possibly the croton- 
aldehyde at first combines with hydrochloric acid, and the compound 
thus formed reacts with the water, thus: CHMeC].CH,CHO + H,0 


= CHMe(OH).CH,CHO + HCl. Crotonaldol could not be — 
C. H. B. 


Formation of Crotonaldehyde and #-Hydroxybutyralde- 
hydes from Acetaldehyde. By A. Micnage. and A. Kopp (Amer. 
Chem. J., 5, 182—191).—The authors’ experiments show conclusively 
that 8-hydroxybutyric aldehyde (aldol) is the primary product of the 
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action of zine chloride on acetaldehyde, the formation of crotonalde- 
hyde being due to the decomposition by heat of the aldol first formed. 
Potassium and sodium salts of neutral reaction are without action on 
acetaldehyde. Saturated solutions of potassium salts of alkaline 
reaction and dilute solutions of sodium and potassium hydroxides 
behave like zine chloride, whilst sodium salts of alkaline reaction 
give crotonaldehyde, oily substances, and probably aldol in small 
quantity. Dry potassium carbonate converts acetaldehyde into aldol, 
whilst dry sodium carbonate has no action on it. Aldol, when heated 
with moderately concentrated solutions of alkaline salts or of zinc 
chloride, is converted partly into crotonaldehyde, partly into liquids 


of higher boiling point, which yield crotonaldehyde on distillation. 
A. J. G. 


Convenient Method for Preparing Bromacetic Acid. By 
A. Micuagn, (Amer. Chem. J., 5, 202—203).—This method is based 
on the formation and decomposition at 100° of the compound 
(C,H,O.,Br,),HBr. A mixture of glacial acetic acid and bromine (the 
latter slightly in excess of the theoretical quantity) with a small 
quantity of carbon bisulphide, is heated at 100° in a flask provided 
with a reflux condenser until hydrobromic acid ceases to be evolved ; 
the product is then submitted to fractional distillation. The yield is 
about 90 per cent. of the theoretical quantity. A. J. G. 


Monochlorethyl Monochloracetate. By L. Henry (Compt. 
rend., 9'7, 1308—1311).—Monochlorethyl monochloracetate is easily 
obtained by the action of monochloracetic chloride on ethylene mono- 


chlorhydrin, 
CH,C1.CH,.OH + CH.C1.COCI = CH,C1.CH,.0.CO.CH,Cl + HCl. 


This reaction illustrates the difference between the action of the 
primary alcoholic chain CH,.OH on the two chains CH,Cl and COCI. 
Monochlorethyl monochloracetate is a colourless limpid liquid, with 
a slightly pungent odour and a burning taste, insoluble in water, and 
not affected by the action of light. It boils at 197—198° (uncorr.) ; 
sp. gr. at 10°6° = 1°3217. 

When monochlorethyl monochloracetate is gently heated with an 
alcoholic solution of sodium iodide, sodium chloride is precipitated, 
and monochlorethyl moniodo-acetate, CH,Cl.CH:.0.CO.CH,I, is 
formed. It is a colourless oily liquid, insoluble in water; sp. gr. at 
18° = 1:9540. It becomes brown when exposed to light, and cannot 
be distilled without decomposition. Its vapours are very irritating 
to the eyes. When heated with water for some time, the monochlor- 
ethyl moniodo-acetate is completely decomposed, but the liberated 
iodoacetic acid is very unstable, and splits up immediately. 

Monochlorethyl monobromacetate is obtained by treating the pre- 
ceding compound with bromine and removing the excess of the latter 
by means of hydrogen potassium sulphite. It is a colourless some- 
what viscous liquid, insoluble in water, with a burning taste, and a 
faint odour exciting tears. It boils at 213—215° (uncorr.) with 
slight decomposition; sp. gr. at 11°4° = 16499. When heated for 
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some time with several times its own volume of water, monochlor. 
ethyl monobromacetate is completely decomposed, and yields glycol 
monochlorhydrin and monobromacetic acid. 

It is evident that in presence of monochlorethyl monochloracetate, 
sodium iodide exhibits an exclusive preference for the chain CH,(| 
united with the group CO in the acetic part of the molecule. This 
reaction affords further evidence of the influence exerted by oxygen 
on chlorine united with a carbon-atom which is directly connected 
with the carbon-atom to which the oxygen is attached. 


C. H. B. 


Action of Fatty Aldehydes on Malonic Acid and its Ethyl 
Salt. By T. Kommenos (Annalen, 218, 145—169).—From the general 
natare of the reaction obtaining between benzaldehyde and ethyl 
malonate, it would @ priori be expected that fatty aldehydes would 
form the ethyl salt of a dicarboxylic acid of general formula, 
CHR.C(COOH),, readily decomposing into carbonic anhydride and 
an aldehyde-substituted acetic acid, CHR : CH.COOH. 

Former researches of Crismer have established that aldehyde forms 
two condensation-products with ethyl] malonate, one 


CHMe : C(COOEt),, 
and the other, (COOEt),CH.CHMe.CH(COOEt),. In the present 


research, it is shown that aldehyde and malonic acid yield, besides 
crotonic acid, ethylidene-diacetic acid, CHMe(CH,.COOH),. In the 
course of the study of the reaction between aldehyde or paraldehyde 
and malonic acid when heated with acetic acid or its anhydride, there 
was noticed the formation of a small quantity of an oil boiling 
between 282—2384°, which solidified on cooling in the form of pris- 
matic crystals of composition C,H,0;, although the principal product 
of the reaction was crotonic acid. The former compound is soluble 
in alcohol and ether. It dissolves in hot water as an anhydride of an 
acid to form a dibasic acid, CyH Oy, or ethylidene-diacetic acid, 
CHMe(CH,.COOH),, which crystallises in small prisms or thick 
tables, melting at 85°, soluble in water, alcohol, and ether, sparingly 
soluble in benzene and chloroform. By distillation it is readily 
decomposed into water and the anhydride. Its lead and calcium salts 
are crystalline substances. 

By the action of aldehyde on ethyl malonate there is formed, besides 
ethyl ethylidene-malonate, CHMe : C(COOEt),, the ethyl salt of ethyl- 
denedimalonic acid, CHMe{ CH(COOEt),]. (vide supra) ; but the yield 
of the latter compound is abways small. It is a golden coloured liquid, 
boiling at 209° under a pressure of 20mm. As it may also be obtained 
by heating ethylidene malonate with ethyl malonate, it would appear 
probable that its formation from ethyl malonate and aldehyde is due 
to the combination of unaltered ethyl malonate with ethyl ethylidene- 
malonate, thus : 


CHMe : C(COOEt), + CH,(COOEt), = 
(COOEt),CH.CHMe.CH(COOEt): 


When the ethyl salts of ethylidene malonate and ethylidene dima- 
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Jonate are saponified with alcoholic potash, they yield ethylenediacetic 
acid. 

Propylidene-acetic acid, CHEt : CH.COOH, and propylidene-diacetic 
acid, CHEt(CH2.COOH),, are obtained simultaneously by the action 
of propaldehyde on malonic acid in the presence of acetic acid. The 
former is a colourless liquid, resembling crotonic acid in its smell; it 
boils between 194° and 195°; sp. gr. = 0°9922. Its silver salt is a 
white, voluminous, sparingly soluble precipitate. The latter, or 
p-ethylglutamic acid, crystallises in white prisms which melt at 66°, 
easily soluble in water and alcohol. 

Chloral and ethyl malonate react in like manner to form a con- 
densation-product, ethyl trichlorethylidene-malonate, 


CCl,.CH : C(COOEt),, 


a colourless viscid liquid boiling at 160—164° under a reduced pressure 
of 23 mm. V. H. VY. 


Isopropylsuccinic or Pimelic Acid. By W. Roster (Anna’en, 
220, 271—278).—By acting on sodium malonic ether with ethy1 
a-bromoisovalerate, the author obtained the ether 


CHMe,.CH(COOEt).CH(COOEt),, 


a clear liquid which distils at 276—278°, and has an unpleasant and 
bitter taste. The free acid obtained by the saponification of the ether 
with potash, is easily soluble in alcohol, ether, and water, and yields 
monoclinic needles. It melts at 160°, evolving carbonic anhydride 
at the same time. The barium, silver, lead, and iron salts are very 
sparingly soluble in water. When heated above its melting point, 
this acid gives off carbonic anhydride, and yields tsopropylsuccinic acid. 
The latter acid is easily soluble in alcohol, ether, and water. It melts 
at 114°, and gives up water at a higher temperature, yielding its 
anhydride, which boils at 245—250°. Its calcium, silver, lead, copper, 
and iron salts are sparingly soluble in water. These properties agree 
with those of pimelic acid obtained by Hlasiwetz and Grabowsky 
from camphoric acid. The identity of the two acids is further proved 
by the equal solubility of their calcium salts. Ammonium isopropyl- 
succinate, heated in a stream of ammonia, yields isopropylsuccinimide, 
C;H,,NO,. This imide is’ easily soluble in alcohol, ether, and light 
petroleum, more sparingly in water, and crystallises in small needles 
or tables. It melts at 60”, and distils undecomposed. L. T..T. 


Gluconic Acids from different Sources. By A. Herzretp 
(Annalen, 220, 335—365).—The author has repeated the researches 
of Barth and Hlasiwetz, Habermann, Fudakowsky, Honig, Kiliani, 
and Grieshammer on the acids obtained by the oxidation of the various 
carbohydrates. He finds that all the different gluconic and dextronic 
acids obtained by these investigators are in reality identical, the 
varying properties observed being due to the presence of saccharic 
wid as an impurity. The. result is the same, whether the primary 
action on the carbohydrate be carried out with chlorine or bromine, 
and whether the halogen compound be decomposed by silver oxide or 
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the oxide of any other metal (lead, &c.), or by carbonates (basic zing 
carbonate, &c.). When bromine is used, saccharic acid always accom. 
panies the gluconic acid formed, the quantity being largest when 
zinc carbonate is used to decompose the halogen compound. 

Gluconic acid forms a syrup, is monobasic, and does not reduce 
Fehling’s solution. Its rotatory power for polarised light is [a], 
= 48°. 

Calcium gluconate, (CsH,0;),Ca + H,O, crystallises in microscopic 
needles. Barium gluconate, (CsH,,O;),Ba + 3H,O, crystallises in 
rhombohedric scales which are double refracting, and appear to belong 
to the triclinic system. On longstanding over calcium chloride these 
crystals lose 2 mols. H,O. A concentrated solution of the barium 
salt treated with a large excess of barium hydroxide gave a flocculent 
precipitate having the constitution C,H,,0,Ba. 

Contrary to the statements of Wachtel, the author was unable to 
obtain mannitol by the reduction of gluconic acid. Attempts to prove 
the number of hydroxyl-groups in the acid by converting it into the 
acetyl compound were equally unsuccessful. The author believes the 
formula to be most probably OH.CH,(CH.OH),COOH. 

L. T. T. 


Antimony Derivatives of Mucic and Saccharic Acids. By 
D. Kuen (Compt. rend., 9'7, 1437—1439).—Antimonious oxide dis- 
solves in a boiling solution of sodium hydrogen mucate, and on 
evaporation the clear liquid deposits a slightly gelatinous amorphous 
salt, which is very slightly soluble in cold, but is soluble in hot water. 
It is purified by solution in hot water, from which it separates on 
cooling. When dried at 100°, it forms a white porous mass of sodium 
muco-antimonite, C,H,OH);(SbO)(COONa).COOH, analogous to 
ordinary tartar emetic. At 145° it loses H,O, and at 185° it loses an 
additional $H,0. The residue dissolves in warm water, reproducing 
the original salt. Above 185° it turns brown and decomposes. The 
potassium salt is precisely similar in appearance and composition, and 
can be obtained in the same way. 

Ammonium hydrogen mucate solution dissolves antimonic anhy- 
dride, and if the solution is gently heated at about 50° it deposits 
pulverulent salt on cooling; but if it is boiled, the resulting solution 
filters slowly, and has all the properties of colloids, and when concen- 
trated and cooled, it gelatinises. Solutions of sodium hydrogen 
mucate and potassium hydrogen mucate yield similar products when 
boiled with antimonic anhydride. These antimony derivatives have 
no appreciable rotatory power. When a solution of ferric chloride is 
added in excess to a solution of normal ammonium mucate, a precipi- 
tate is produced ; this dissolves in ammonia, forming a highly coloured 
solution which gelatinises after some days. 

Mucic acid is much more soluble in a boiling solution of boric acid 
than in water, but no compound could be obtained similar to that 
formed by tartaric acid, and the solution has no rotatory power. _ 

The acid saccharates also dissolve antimonious and antimonic 
anhydrides. Potassium saccharate appears to form non-crystallisable 
derivatives with both these oxides. C. H. B. 
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Action of Methyl Iodide on Leucine and Analogous Com- 
pounds. By G. Koerner and A. Menozzi (Gazzetta, 13, 351—358). — 
The authors find that the first product of the action of methyl iodide 
on amidated acids dissolved in potash is generally “ the iodide of a 
trimethylated acid which is at the same time a potassium salt ;”’ in 
some cases this splits up in the course of the reaction, giving tri- 
methylamine and the potassium salt of a new acid. The results 
obtained with leucine are described in this paper, but the authors also 
state that glycocine gives the potassium salt of iodide of trimethyl- 
glycocine, and that a-alanine behaves in a similar manner. With 
6-alanine on the contrary the iodide splits up during the reaction, 
yielding trimethylamine (which forms trimethylammonium iodide with 
the excess of methyl iodide) and the potassium salt of a non-azotised 
acid, behaving in this respect like asparagine and aspartic acid. 

When natural leucine obtained from casein is treated with methyl 
iodide and potassium hydroxide, the mixture becomes warm, and a 
slightly coloured neutral liquid is ultimately obtained. This is 
evaporated to dryness and extracted with absolute alcohol, which 
dissolves the potassium salt along with a small quantity of potassium 
iodide. After two or three crystallisations from alcohol, the salt 
CsHw(NMe;I).COOK is obtained in very slender needles which are 
hygroscopic and very soluble in water. When the aqueous solution 
of this salt is treated with a solution of iodine in hydriodic acid, a 
heavy oil is precipitated which after a time solidifies to a mass of 
metallic greeu crystals of periodide of trimethyl-leucine. The iodide 
of valero-betaine, Cj, H»NO,I, may be obtained from this by suspending 
it in water, passing hydrogen sulphide in excess, filtering from 
sulphur, evaporating, and crystallising the residue from alcohol. The 
betaine forms stellate groups of prisms, very soluble in water, but 
only sparingly in cold alcohol. It melts at 191° with decomposition, 
evolving trimethylamine. The iodide can be converted into the 
chloride by treatment with silver chloride. The aurochloride, 


C.H,;,0..NMe,Cl,AuCl,, 


is deep yellow, and very sparingly soluble in water. It melts at 163°. 
The platinochloride, (CsH,,O2.NMe,Cl),,PtCl, is orange-yellow and 
sparingly soluble. 

If the potassium salt of the iodide of trimethyl-leucine is treated 
with silver hydroxide in slight excess, silver iodide is precipitated, 
and a strongly alkaline solution is obtained which has a feeble odour 
of trimethylamine. On distilling it, and heating the residue at 120— 
130°, large quantities of trimethylamine are given off, and a residue is 
left; when this is acidulated with sulphuric acid and distilled in a 
current of steam, oily drops pass over, having a strongly acid reac- 
tion. This acid has the formula C,HiO,, and decomposes carbo- 
nates readily. It resembles hydrosorbic acid in many points, but 
does not seem to be identical with it. It boils at 124—127° under a 
pressure of 26 mm. The barium, calcium, zinc, and silver salts were 
prepared; the most characteristic salt is that of cadmium, which 
crystallises in long prisms united in stellate groups. The acid unites 
with hydrobromic acid, but the author has not yet examined the 
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product. Trimethylamine, and the acid just described, are not, how. 
ever, the only products of this reaction, as the liquid left in the 
retort, after the steam distillation, yields a small quantity of a non. 
volatile acid when treated with ether; on examination this was found 
to be leucic acid. 

When synthetical leucine obtained from isovaleraldehyde is treated 
with methyl iodide and potassium hydroxide in the manner above 
described, it yields the potassium salt of the corresponding iodide, 
from which the betaine and its salts may be prepared. When the base 
from synthetical leucine is decomposed by heat, it yields trimethylamine 
and two acids, one volatile, CsH»O., and the other a non-volatile 
hydroxy-acid, C;H,.03. It is interesting to note that the volatile acid, 
which must have the constitution CHMe,.CH : CH.COOH, is not pyro- 
terebic acid, which confirms the opinion recently expressed by Fittig: 
The author will shortly describe these products more fully, and also 
those obtained from the leucine from normal valeraldehyde. 

C. E. G. 

New Synthesis of Allantoin. By A. Micnarn (Amer. Chem. 
J., 5, 198—202).—Allantoin is obtained by heating equal weights of 
mesoxalic acid and carbamide at 110°. The remainder of the paper 
consists of speculations on the constitution of uric acid. 


A. J. G. 


Fluobenzene and Fluotoluene. By E. Parernd and V. Ouivert 
(Gazzetta, 13, 533—535).—Fluobenzene, C,H;F, is prepared by heat- 
ing in sealed tubes with strong hydrochloric acid the potassium salt 
of fluobenzenesulphonic acid, which is formed from sulphanilic acid 
through the medium of the diazo-compound (Lenz, Ber., 10, 1135, 
and 12, 580). Fluobenzene is a limpid liquid, smelling like benzene, 
boiling at 85—86°, and not solidifying at — 20°. Vapour-density, 
exp. 3°13; cale. 3°36 [H. = 1).* 

F'luotoluene, C;H,;F, is obtained in like manner by converting 
p-amidotoluenesulphonic acid into the diazo-compound and decom- 
posing this with hydrofluoric acid. It is a liquid having a very 
decided odour of bitter almonds, and boiling at 114°. H. W. 


Cymene from Homocumic Acid. By E. Parernd (Gazzetta, 13, 
535—537).—Cumic compounds contain isopropyl, and cymene con- 
tains normal propyl; nevertheless, in the transformations of these 
bodies, the cumic compounds invariably yield cymene, and cymene on 
the other hand is converted into cumic compounds. The experiments 
of Nencki and Ziegler, and those of Jacobsen, have shown that 
cymene, by oxidation in the animal organism, is converted into cumic 
acid, and from the recent investigations of Errera (Gazzetta, 13, 421, 
and p. 300 of this volume), it appears that the action of chlorine on 


* The supposed fluobenzene which Schmidt and Gehren obtained (J. pr. Chem. [2], 
1, 400), by distilling calcium fluobenzoate with lime was nothing but phenol, agreeing 
with that compound in composition, boiling point, and vapour-density ; no attempt 
was made by Schmidt and Gehren to determine the fluorine supposed to be present. 
Paternd and Oliveri, in repeating the experiment, obtained a considerable quantity 
of pure phenol; and after treating the product with potash, they obtained a liquid 
boiling above 240°, and probably consisting for the most part of diphenyl oxide. 
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boiling cymene gives rise to cumyl chloride, C,.H,;Cl, identical with 
that which is obtained from cumyl alcohol, CjH,O. On the other 
hand, Kraut (Annalen, 192, 224), by heating cumyl alcohol with 
yinc-dust, obtained cymene identical with that from camphor, and 
with that which Paternd and Spica prepared by reducing cumyl 
chloride with nascent hydrogen. Granting therefore that cymene 
contains normal propyl, and that the cumic compounds contain iso- 
propyl, it follows that in the reactions just cited, Pr* is converted 
with the greatest facility into Pr’. To throw further light upon this 
question, the author endeavoured to prepare isocymene or isopropy]- 


methylbenzene, C;H;MePr* = Me¢ DCHMe:, by the distillation 


of homocumic acid, C,H,Me(C,H,).COOH. With this view, the 
calcium salt of homocumic acid was distilled with lime, whereby a 
hydrocarbon boiling at 173—175° was obtained, convertible into a 
sulphonic acid the barium salt of which dried at 100° had the com- 
position (CioH,;SO;)2Ba,3H,0. This shows that the cymene obtained 
from homocumie acid is not p-methylisopropylbenzene, but ordinary 
cymene, t.e., p-methylpropylbenzene: for it is known that isocymene 
yields a sulphonic acid the barium salt of whieh crystallises, accord- 
ing to Jacobsen, with only 1 mol. H,O. 

This constancy of the transformation of cumic compounds into 
ordinary cymene, and the reverse, seems to indicate the identity of the 
radicle C;H; contained in the two classes of compounds; but the 
synthesis of propyl- and isopropyl-benzene, and the isomerism of 
cumic and normal propylbenzoic acids, are facts too well established 
to render such a view admissible. H. W. 


Metabenzyl-toluene, Metatolyl Phenyl Ketone, Metaben- 
zoyl-benzoic Acid, and their Reduction Products. By P. 
Senré (Annalen, 220, 225—253).—Metabenzyltoluene was obtained 
by the action of aluminium chloride on.a mixture of xylyl chloride 
and benzene. The best yield is obtained when xyly! chloride is 
mixed with about 6—8 times its weight of benzene, about 1—2 per 
cent. of aluminium chloride added, and the whole gently heated on 
the water-bath. Before distillation the resulting liquid must be 
washed with water to free it from intermediate aluminium compounds. 
The fraction passing over between 260—280° was digested for five 
hours with sodium to free it from traces of an oxygenated compound 
from which it could not be separated by fractionating. Metabenzyl- 
toluene is a colourless liquid, of slightly aromatic odour, and becomes 
viscid at low temperatures. It boils at 275° (col. in vapour) at 
747 mm. pressure, and has sp. gr. 0°997 at 17°5°. It is easily soluble 
in alcohol, ether, benzene, chloroform, and glacial acetic acid. From 
the high-boiling bye-products the author isolated dixylylbenzene, a 
yellowish oil boiling at 392—396°, and soluble in alcohol, ether, and 
glacial acetic acid; and also a body boiling between 210—220°, 
which he believes to be dimethylanthracene, but has not obtained 
it quite pure. Dinitrometabenzyltolwene was prepared by the action of 
a large excess of nitric acid (sp. gr. 1-4) at 90°. It melts at 141°, is 
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soluble in boiling alcohol, benzene, and glacial acetic acid, and crys. 
tallises in long needles. Dinitrometatolyl phenyl ketone was prepared 
by the oxidation of the dinitro-body in acetic solution by means of 
chromic acid. It melts at 145°, and is easily soluble in benzene 
chloroform, boiling acetic acid, and alcohol, and crystallises in needles 
or short prisms. 

Metabenzoylbenzoic acid, CsH,Bz.COOH, was obtained by the oxida. 
tion of the hydrocarbon by means of chromic acid. The results when 
nitric acid was used were not satisfactory. In both cases the acid 
obtained gave no constant melting point (the latter generally varying 
between 140 and 144°), and consisted of a mixture of meta- and para. 
acid. Metatolyl phenyl ketone was also produced in each case. A 
partial separation was effected by means of the different solubility of 
the calcium salts in alcohol, but it was very imperfect. A good result 
was obtained by converting the mixed acids into benzhydrilbenzoic 
acid by reduction with sodium amalgam and water. The sodium salt of 
the meta-acid crystallised out, leaving that of the para-acid in solution. 
The metabenzhydrilybenzoic acid is easily reoxidised with chromic 
acid. Metabenzoylbenzoic acid is sparingly soluble in cold water, more 
easily in hot. Alcobol and ether dissolve it readily. It crystallises 
from acetic acid or water in needles, from dilute alcohol in scales. 
It dissolves in concentrated sulphuric acid without discoloration. It 
melts at 161°, and sublimes at a higher temperature. The barium salt 
is pretty freely soluble in water, sparingiy so in absolute alcohol, and 
crystallises under varying circumstances with 2, 3, and 4 mols. H,0. 
The calcium salt is soluble in water and alcohol; the silver salt forms 
a white amorphous powder almost insoluble in water. The methyl 
ether, prepared from the silver salt, crystallises in prisms soluble in 
alcohol and ether, and melting at 62°. A much better yield of ben- 
zoylbenzoic acid is obtained by oxidising the monobromine-deriva- 
tive (prepared by passing the vapour of bromine into benzyltoluene 
heated to 120—130°) in place of the hydrocarbon. 

Metabenzhydrilbenzoic acid, CHPh(OH).C,H,.COOH, obtained, as 
already mentioned, by the reduction of benzoylbenzoic acid, crystal- 
lises in small silky needles melting at 121°, and decomposing at a 
slightly higher temperature. This acid is easily soluble in alcohol, 
ether, and benzene, and dissolves in sulphuric acid to an orange sola- 
tion. The sodium salt, CyH,,O,;Na + 4H,0, crystallises in fine white 
needles, melting at 90° in their water of crystallisation, which they 
lose at 160—180°. It is more easily soluble in alcohul than in water. 
The calcium salt forms a crystalline powder containing 5 mols. H,0. 
It is easily soluble in alcoho) and ether. The silver sult, CyH0sAg 
+ H,V, is precipitated as a white powder, which is slightly soluble in 
boiling water and crystallises from this solution in small needles. 

Metabenzylbenzoic acid, CH,Ph.C,H,.COOH, was obtained by the re- 
duction of metabenzhydrilbenzoic acid. The reduction may be effected 
by the continued action of sodium amalgam on an alcoholic solution 
of the latter acid, but the reaction is very slow. The best method is 
to heat benzhydrilhenzoic acid with an excess of hydriodic acid 
(b. p. 127°) in sealed tubes at 170° for three hours; the yield is very 
nearly equal to theory. Metabenzylbenzoic acid is easily soluble im 
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alcohol, ether, and chloroform, sparingly in cold, more easily in hot 
water, and crystallises from the latter in minute needles. From 
dilute alcohol, it crystallises in scales. It melts at 107—108°, and 
sublimes at a higher temperature. It dissolves in concentrated sul- 
phuric acid without discoloration, and is oxidised by chromic acid to 
metabenzoylbenzoic acid. The calcium salt forms a crystalline powder 
containing 1 mol. H,O, and is easily soluble in alcohol and water. 
The barium salt crystallises with 4H,O, and is soluble in water and 
alcohol. The silver salt forms a light white powder slightly soluble 
in boiling water and alcohol, and crystallising from these solutions 
in small needles. 

The author also prepared metabenzylbeuzoic acid by the action of 
aluminium chloride on CH.Br.C,H,.COOH dissolved in benzene. 
Toluic acid was obtained by oxidising xylyl chloride prepared from 
ordinary xylene with nitric acid (1 vol. acid to 3 vols. water). This 
acid was then brominated at 160—170°, so as to insure the bromine 
entering the Me-group, and the crude benzylbenzoic acid was purified 
by conversion into the barium salt. The yield never exceeded 50 per 
cent. of theory, so that the reduction of the easily obtainable benz- 
hydrilbenzoic acid is by far the better method for the preparation of 
this acid. 

By the oxidation of Zinke’s benzyltoluene (from benzyl chloride, 
toluene, and zinc-dust), aud of the products of the action of water 
on benzyl chloride, small quantities of ortho- and para-benzoylbenzoic 
acid were obtained; in the latter case a trace of the meta-acid was 
also detected. Zine chloride acting on a mixture of benzoic chloride 
and ethyl benzoate yielded a little ethyl metabenzoylbenzoate, but no 
ortho- or para-ether. When benzyl chloride was substituted for 
benzoic chloride in the last reaction, only condensation-products 
from the chloride were obtained. 

Metaphenyl tolyl ketone is, as already mentioned, always amongst 
the products of oxidation of benzyl toluene. It is a colourless, slightly 
aromatic oil, boiling at 314—316° (col. in vapour and bar. 745 mm.). 
Its density at 17°5° is 1:088. It is miscible with alcohol, ether, 
benzene, chloroform, and acetic acid in all proportions. 2¢ 


Quinone. By B. Scuem (Annalen, 218, 195—231).—In order to 
throw some light on the constitution of the quinones, the author 
has studied the action of phosphorus pentachloride and oxychloride, 
acetic chloride, and other substances on it. 

With quinone phosphorus pentachloride forms monochloroquinol, 
together with smaller quantities of dichloroquinol, the former of which 
is readily converted into monochlorquinhydrone. Phosphorus oxy- 
chloride gives monochloroquinol only. By the action of phosphorus 
pentachloride on quinol, a product intermediate between 


C,H,.OPC1,.OH and C.H,(OPC1,). 
is obtained, formed by the successive replacements of hydroxyl group- 
ings by the (OPCI,) group thus :— 
C.H,(OH), + PCI, = C.H,(OH).OPCI, + HCl 
and C,H,(OH).OPCl, + PCl, = C,H,(OPCI,), + HCL. 
VOL, XLVI. 29 
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Quinol is reformed on decomposing the mixed product with water, 

Acetic chloride acting on quinone or monochloroquinol produces 
monochlorodiacetylquinol, with evolution of hydrochloric acid, jn 
accordance with the equation C,H,O, + 2AcCl = C,H;Cl(OXe), + 
HCl. It would appear probable from the above reaction that 
quinone has an oxygen-atom combined with carbon only, whilst the 
other is combined with carbon and hydrogen (the hydroxyl-group). It 
would thus have the constitution of a glycide phenol, thus— 


CH 

Ho’ S 
UU» 

Hcl jo 
6.0H 


The other formule proposed for quinone, in which the oxygen is 
combined with the carbon as in a ketone, or the two oxygen-atoms 
are combined with another thus: =C—O—O—C=, would involve 
the intermediate formation of compounds— 


= AS —o<0as 


| or | 
on —c< oss 


and the subsequent interchange of hydrogen for chlorine in the 
hydrocarbon grouping. 

By the action of acetic chloride or anhydride on quinol, diacetyl- 
quinol is also formed. 

Quinone was also treated with potash, water, carbon oxychloride, 


and sulphuryl hydroxychloride, but the results were unsatisfactory. 
V. H. VY. 


Quinone. By O. Hesse (Annalen, 220, 365—367).—Scheid 
(Annalen, 218, 217) contends that the evolution of hydrochloric acid 
by the action of acetic chloride on quinone proves the presence of a 
hydroxyl-group in the latter body. The author believes that this 
reaction is rather to be explained according to the equations : 


(i.) C,H,0, + 2AcCl = C,H,(OAc), + 2Cl 


and is thus similar to the production of chloroquinol from quinone 
and hydrochloric acid. He believes that the acetyl-derivatives of 
quinone said to have been obtained, are really derivatives of quinol 
formed by the decomposition of quinone. Acetic anhydride brings 
about this decomposition only at temperatures above 200°, but quinone, 
in an aqueous solution of sodium acetate, is slowly decomposed at 
ordinary temperatures, a part being converted into quinol ; the acetate, 
however, remains unchanged. The decomposition takes place more 
rapidly. if the solution is heated, L. T. T. 
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Trichloroquinone-chlorimide, Tri- and Tetra-chloroquinone. 
By M. Anpresen(J. pr. Chem. (2), 28, 422—436).—Former research 
has shown (Abstr., 1882, 400) that by the action of aniline on tri- 
chloroquinone, dichloroquinone-dianilide is formed, and not as Schultz 
and Knapp (Annalen, 210, 181) have stated, monochloroquinone- 
dianilide. By the action of aniline on tetrachloroquinone and tri- 
chloroquinone-chlorimide dichloroquinone-dianilide is also formed, 
along with the compound monochlorodianilide-phenylquinoneimide, 
(?)C,C(NHPh),ONPh. This latter substance is obtained in quantity 
by adding aniline to dichloroquinone-chlorimide in the proportion of 
5 mols. to 1. It crystallises from hot alcohol in long needles 
melting at 195°. Nitrous acid passed into the alcoholic solution con- 
yerts it into a nitroso-compound crystallising in green plates, which in 
pure alcohol are immediately reconverted into the original substances. 
Unlike dichloroquinone-dianilide it is not decomposed by boiling with 
alkalis in aqueous solution, but on adding alcohol a reaction does take 
place, and it dissolves to a red-coloured solution of a disodium com- 
pound, CyH,,CIN;ONa. On evaporation, this sodium compound 
crystallises in red needles, which dissolve in pure alcohol with 
immediate separation of the original substance. By the action of 
hydrochloric acid in alcoholic solution, it is decomposed with separa- 
tion of aniline into monochloroquinone-dianilide, which, however, 
differs from that obtained by Schultz and Knapp. 

Hydrochloric and hydrobromic acids have a reducing action on tri- 
chloroquinone-chlorimide. On treating the substance dissolved in pure 
benzene with dry hydrochloric acid gas, trichloroquinonimide hydro- 
chloride is formed, whilst chlorine is given off. This body is decom- 
posed by water into ammonium chloride and trichloroquinone. On 
treating trichloroquinone-chlorimide directly with hydrochloric acid 
in aqueous solution, it is decomposed into trichloroquinone, ammonium 
chloride, and chlorine, part of the chlorine being given off and part 
converting some of the trichloroquinone into tetrachloroquinone. 
Hydrobromic acid acts in an analogous way, yielding trichloroquinone, 
ammonium chloride, bromine, and some bromotrichloroquinone. 

A. B. 

Diiodoquinone and Diiodoquinone-chlorimide. By R. Srirerr 
(J. pr. Chem. [2], 28, 437—438).—Diiodoparanitrophenol (Kérner, 
ibid., 1868, 324) yields diiodoparamidophenol by reduction with tin 
and hydrochloric acid. If this is suspended in a slightly acid solution 
and treated with chloride of lime solution, it yields diiodoquinone- 


chlorimide, CHL<2>¢1, melting at 123°, but decomposing at a 
N posing 


higher temperature. With dimethylaniline it yields diiodoquinone- 
dimethylanilide, analogous to trichloroquinone-dimethylanilide (Abstr., 
1882, 400). Chromic mixture oxidises diiodoparamidophenyl sulphate 
to diiodoquinone, C.H,1,0., crystallising from hot alcohol in yellow 
prisms, and melting at 178°. By boiling with stannous chloride, it 
yields diiodoquinol, crystallising from hot aqueous solution in long 
white needles, and melting at 145°; ferric chloride reconverts it into 
the diiodoquinone. The author is continuing his research on these 
compounds. “A. B. 
292 
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Quinol is reformed on decomposing the mixed product with water, 

Acetic chloride acting on quinone or monochloroquinol produces 
monochlorodiacetylquinol, with evolution of hydrochloric acid, jn 
accordance with the equation C,H,O, + 2AcCl = C,H;Ct(OAc), + 
HCl. It would appear probable from the above reaction that 
quinone has an oxygen-atom combined with carbon only, whilst the 
other is combined with carbon and hydrogen (the hydroxyl-group). It 
would thus have the constitution of a glycide phenol, thus— 


CH 
Hcé 
UU» 
Hol jo 
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The other formule proposed for quinone, in which the oxygen is 
combined with the carbon as in a ketone, or the two oxygen-atoms 
are combined with another thus: =C—-O—O—C=, would involve 
the intermediate formation of compounds— 


and the subsequent interchange of hydrogen for chlorine in the 
hydrocarbon grouping. 

By the action of acetic chloride or anhydride on quinol, diacetyl- 
quinol is also formed. 

Quinone was also treated with potash, water, carbon oxychloride, 


and sulphuryl hydroxychloride, but the results were unsatisfactory. 
V. H. V. 


Quinone. By O. Hesse (Annalen, 220, 365—367).—Scheid 
(Annalen, 218, 217) contends that the evolution of hydrochloric acid 
by the action of acetic chloride on quinone proves the presence of a 
hydroxyl-group in the latter body. The author believes that this 
reaction is rather to be explained according to the equations: 


and is thus similar to the production of chloroquinol from quinone 
and hydrochloric acid. He believes that the acetyl-derivatives of 
quinone said to have been obtained, are really derivatives of quinol 
formed by the decomposition of quinone. Acetic anhydride brings 
about this decomposition only at temperatures above 200°, but quinone, 
in an aqueous solution of sodium acetate, is slowly decomposed at 
ordinary temperatures, a part being converted into quinol ; the acetate, 
however, remains unchanged. The decomposition takes place more 
rapidly. if the solution is heated, L. T. T. 
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Trichloroquinone-chlorimide, Tri- and Tetra-chloroquinone. 
By M. AnpreseNn (J. pr. Chem. [2], 28, 422—436).—Former research 
has shown (Abstr., 1882, 400) that by the action of aniline on tri- 
chloroquinone, dichloroquinone-dianilide is formed, and not as Schultz 
and Knapp (Annalen, 210, 181) have stated, monochloroquinone- 
dianilide. By the action of aniline on tetrachloroquinone and tri- 
chloroquinone-chlorimide dichloroquinone-dianilide is also formed, 
along with the compound monochlorodianilide-phenylquinoneimide, 
(?)C,C(NHPh),ONPh. This latter substance is obtained in quantity 
by adding aniline to dichloroquinone-chlorimide in the proportion of 
5 mols. to 1. It crystallises from hot alcohol in long needles 
melting at 195°. Nitrous acid passed into the alcoholic solution con- 
yerts it into a nitroso-compound crystallising in green plates, which in 

ure alcohol are immediately reconverted into the original substances. 
Unlike dichloroquinone-dianilide it is not decomposed by boiling with 
alkalis in aqueous solution, but on adding alcohol a reaction does take 
place, and it dissolves to a red-coloured solution of a disodium com- 
pound, Cy4H,,CIN,;ONa. On evaporation, this sodium compound 
crystallises in red needles, which dissolve in pure alcohol with 
immediate separation of the original substance. By the action of 
hydrochloric acid in alcoholic solution, it is decomposed with separa- 
tion of aniline into monochloroquinone-dianilide, which, however, 
differs from that obtained by Schultz and Knapp. 

Hydrochloric and hydrobromic acids have a reducing action on tri- 
chloroquinone-chlorimide. On treating the substance dissolved in pure 
benzene with dry hydrochloric acid gas, trichloroquinonimide hydro- 
chloride is formed, whilst chlorine is given off. This body is decom- 
posed by water into ammonium chloride and trichloroquinone. On 
treating trichloroquinone-chlorimide directly with hydrochloric acid 
in aqueous solution, it is decomposed into trichloroquinone, ammonium 
chloride, and chlorine, part of the chlorine being given off and part 
converting some of the trichloroquinone into tetrachloroquinone. 
Hydrobromic acid acts in an analogous way, yielding trichloroquinone, 
ammonium chloride, bromine, and some bromotrichloroquinone. 

A. B. 

Diiodoquinone and Diiodoquinone-chlorimide. By R. Srirerr 
(J. pr. Chem. [2], 28, 437—438).—Diiodoparanitrophenol (Kérner, 
ibid., 1868, 324) yields diiodoparamidophenol by reduction with tin 
and hydrochloric acid. If this is suspended in a slightly acid solution 
and treated with chloride of lime solution, it yields diiodoquinone- 


chlorimide, C.H1,<Q>Cl, melting at 123°, but decomposing at a 


higher temperature. With dimethylaniline it yields diiodoquinone- 
dimethylanilide, analogous to trichloroquinone-dimethylanilide (Abstr., 
1882, 400). Chromic mixture oxidises diiodoparamidopheny] sulphate 
to diiodoquinone, C.H,1,0., erystallising from hot alcohol in yellow 
prisms, and melting at 178°. By boiling with stannous chloride, it 
yields diiodoquinol, crystallising from hot aqueous solution in long 
white needles, and melting at 145°; ferric chloride reconverts it into 
the diiodoquinone. The author is continuing his research on these 
compounds. ‘A. B. 
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Arbutin. By H. Scuirr (Gazzetta, 13, 538—513; also An 
221, 305—379).—The author has already stated (Gazzetta, 11, 99. 
Abstr., 1881, 610) that he did not succeed in separating methylarbutin 
from arbutin, either by the use of solvents or by partial fusion of the 
natural mixture of these two glucosides. Afterwards he obtained 
methylarbutin by the action of methyl iodide on a solution of natural 
arbutin in caustic potash (Ber., 15, 1841; and 1883, Abstr., 60); 
and in order to compare this methylarbutin with the natural com. 
pound and separate the latter from arbutin, he has endeavonred to 
introduce a higher alcohol-radicle into arbutin, and thereby trans. 
form it into a compound considerably less soluble than methylarbutin, 
The treatment of arbutin with isopentyl bromide (amyl bromide) 
did not yield the desired result, as oily bodies were formed at the 
same time, which impeded the crystallisation, and could not easily be 
removed. The isopentylarbutin produced in this reaction crystallised 
in needles and was resolvable into glucose and isopentylquinol, an 
oily liquid, convertible by cold dilute nitric acid into a nitro-deri- 
vative which crystallised in small yellow needles, melting at the heat 
of boiling water, and forming a dark orange-coloured crystalline 
compound with ammonia. 

The separation of the methylarbutin was more easily effected by 
converting the arbutin into benzylarbutin, viz., by the action of 
benzyl bromide and potassium hydroxide on natural arbutin, whereby 
the benzylarbutin is precipitated almost completely in the form of a 
crystalline mass. The filtered solution is then evaporated and the 
methylarbutin is extracted from the residue with absolute alcohol, 
decolorised with animal charcoal, and purified by recrystallising 
it several times from water. Natural methylarbutin thus prepared, 
crystallises in long white needles, having, like the artificial compound, 
the formula C,;H,O;,H,0, melting at 174°, and recrystallising at 
120—125°. The artificially prepared compound, probably more free 
from impurities, melted at 175—176°. Natural methylarbutin does 
not give a blue colour with ferric chloride, does not reduce potassio- 
cupric solutions, and behaves in every way like the artificial com- 
pound, with which it is doubtless identical. 

Benzylarbutin, CyyH»O;H,O = C.H,,0;.0.C,H,.0.CH,Ph,H,0, pre- 
pared as above, dissolves in 530 pts. water at 23°, much more freely 
in boiling water, and crystallises therefrom on cooling in branches of 
small colourless needles which melt at 161°, give off 1 mol. H,0, 
and may be heated to 250° without alteration beyond a slight brown 
coloration. It does not reduce potassio-cupric solutions, unless pre- 
viously heated with dilute sulphuric acid, in which case it is easily 
resolved into glucose and benzylquinol. 

Benzylquinol, HO.C,H,.0C,H,, thus prepared, separates almost com- 
pletely on cooling, being much less soluble in cold water than benzyl- 
arbutin. It dissolves readily in alcohol, ether, benzene, and boiling 
water, and separates from the latter in large scales, having a brilliant 
silvery lustre, melting at 121—122-5°, recrystallises at about 110°, and 
is identical in every respect with the compound which Pellizzari has 
obtained by the action of benzyl bromide on quinol (p. 437 of this 
volume). 
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Benzylnitroarbutin, C\yH2(NO,)O;, is prepared by gradually adding 
finely pulverised benzylarbutin to strong colourless nitric acid, avoiding 
all rise of temperature. It then dissolves readily and in large 
quantity without emission of red vapours, and the solution after some 
hours deposits a crystalline mass, which by two crystallisations from 
water containing a little acetic acid, yields benzylnitroarbutin in 
yellowish needles, acquiring a somewhat darker colour when dried 
in the air, especially in the ammoniacal atmosphere of a laboratory. 
It is less soluble in cold water than benzylarbutin. The crystals con- 
tain 1 mol. water, which they give off at 110—115°, and the anhydrous 
compound melts at 142—143", at the same time turning brown and 
decom posing. 

Benzylnitroquinol, HO.C,H;(NO,).OC,H,, is formed by heating an 
aqueous solution of benzylnitroarbutin with dilute sulphuric acid, and 
crystallises from boiling water in long gold-coloured needles, melting 
with complete decomposition at 156—158°. With ammonia it forms 
a compound which crystallises in shining scales having the colour of 
cinnabar. The potassium-compound forms red needles. 

When benzylquinol is treated with nitric acid, without previous 
separation from benzylarbntin, the process being otherwise conducted 
exactly as above directed, gold-coloured needles are obtained, agreeing 
with those just described in every respect, excepting that they melt at 
137° without decomposition, the fused mass recrystallising as it cools. 

The nitro-derivatives of benzylquinol obtained by the author, and 
that of dibenzylquinol obtained by Pellizzari (p. 437), may be repre- 
sented by the following constitutional formule :— 


1 2 4 6 
Benzylnitroquinol C,.0OH. NO,.H.OC,H,.H.H 
Benzyldinitroquinol .... C.OH. NO,.H.OC,H;.H.NO, 
Dibenzylnitroquinol .... C,.OC,H,.NO,.H.OC,H,.H.H. 
H. W. 


Experiments on the Preparation of Nitrophenetoil. By H. 
Kouse (J. pr. Chem. [2], 28, 62—63).—In a previous paper on “A 
Simple Method for Preparing Phenetoil” (Abstr., 1883, 1113), it was 
remarked that probably nitruphenetoil might be obtained by heating 
a salt of hydrogen ethyl sulphate with sodium nitrophenate as easily 
as phenetoil is prepared from potassium ethyl sulphate and sodium 
phenate. On making the experiment in open apparatus, it was found 
that but very little product was obtained, either from ortho- or from 
para-nitrophenol, and on employing sealed tubes, these exploded 
before the temperature had reached 150°. H. B. 


Ethylene Ethers of the Nitrophenols and Hydroxybenzoic 
Acids. By E. Waaner (J. pr. Chem. [2], 27, 199—230).—Wed- 
dige (Abstr., 1881, 1136) has shown that when ethylene bromide 
acts on the sodium-derivative of mononitrophenol, two different com- 
pounds ure produced, the ether, (NO,.C,H,O),C,H,, and the brom- 
hydrin, NO,.C,H,O.C,H,Br. It is the former compound and some of 
its derivatives which form the subject of the first part of the author's 
paper. 

Ethylene Amidophenyl Ethers.—The ethylene nitrophenyl ethers 
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used in preparing these compounds were obtained by heating ethylene 
bromide (1 mol.) with the sodium nitrophenate (2 mols.) at 140°. 
The product is treated with alcohol, the insoluble residue washed 
with cold water to remove sodium bromide, and then with boili 
alcohol to remove the last traces of the bromhydrin produced at the 
same time; the nearly pure nitro-ether, which remains as a white 
pulverulent mass, is sparingly soluble in benzene and almost: insoluble 
in cold alcohol. The melting points of the three isomerides are ag 
follows :— 


Ethylene orthonitrophenyl ether 
Ethylene metanitropheny] ether 
Ethylene paranitropheny] ether 


The amido-ethers are obtained from the corresponding nitro-ethers 
by reduction with tin and hydrochloric acid ; as the mixture cools, the 
tin double salt of the amido-ether separates in large colourless crystals, 
which are sparingly soluble in cold water, but easily in hot water 
acidified with hydrochloric acid. The dilute solution of the tin salt is 
decomposed by hydrogen sulphide, and filtered from the stannous 
sulphide, which must be well washed with boiling water to dissolve 
out adhering amido-hydrochloride, and the filtrate and washings con- 
centrated as rapidly as possible, as the amido-compound is easily 
oxidised. As the dark solution cools, it deposits the hydrochloride of 
the ethylene amido-ether in tufts of long plates in the case of the 
ortho-, and needles in the case of the meta-compound. On adding 
sodium carbonate to the aqueons solution of the crude hydrochloride, 
the base is separated in the free state, and after being collected ona 
vacuum-filter and washed with a little water, it is purified by one or 
two crystallisations from hotabsolute alcohol. Ethylene orthamidophenyl 
ether, (NH;.C,H,O).C,H,, crystallises from hot alcohol or water in 
lustrous white or reddish rhombic plates which melt at 128°. It is 
insoluble in cold water, but easily soluble in most of the usual 
solvents. It is diacid, and dissolves easily in acids, forming crys- 
talline salts. Ethylene paramidophenyl ether crystallises in needles 
which melt at 168—172°. It is easily soluble in benzene, but differs 
from its isomeride in being sparingly soluble in chloroform and ether. 
Ethylene metamidophenyl ether forms reddish prisms which melt at 
135°, and resembles the para-compound. The reactions of these three 
bases with various reagents are given in the accompanying table. 


Ortho-ether. Para-ether. Meta-ether. , 


H,SO,, cold ......| Blue-black colour..| Indigo-blue ‘ | Dark-brown colora- 
tion 

H,SO,, hot Dirty violet colour Ditto Dark-brown colora- 
ation 

Fe,Cl, ....+.+++.++| Sepia brown .-| Cherry-red colour | Brownish-black 
Chromic mixture...| Alizarin-red colour | Intense blue-violet Ditto 
coloration and for- 
mation of quinone 


Ethylene orthamidophenyl ether hydrochloride is obtained pure by 
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dissolving the base in warm dilute hydrochloric acid; on cooling, it 
crystallises out in stellate groups of silvery, flat needles, containing 
2 mols. H,O. When heated at 110—150°, part of the salt sublimes 
in woolly needles, but the greater part is destroyed. On adding 
platinie chloride to the aqueous solution of the hydrochloride, a 
golden-yellow crystalline precipitate of the platinochloride is produced, 
but it rapidly alters and decomposes. The other salts of the base 
may be prepared in a manner similar to the hydrochloride. Of these 
the sulphate is the least soluble in water, whilst the acetate is very 
soluble. The oxalate and nitrate were both prepared, and are crystal- 
line. Ethylene acetyl-orthamidophenyl ether, (NHAc.C,H,O),C.H,, is 
formed by the action of acetic anhydride on the base; the brown 
crystalline product is treated with alcohol to remove unaltered base, 
and crystallised from boiling aniline, It forms long needles which 
melt at 226°. It may also be prepared by heating the base with 
excess of glacial acetic acid at 160° for some hours. When heated 
in a retort it is decomposed, a dark yellow oil passing over, whilst a 
carbonaceous residue is left. The distillate consists of the free base, 
and a yellow oil of penetrating odour and very high boiling point, 
but no anhydro-base is formed; attempts to obtain a body of this 
class by the action of benzaldehyde on the base and on its hydro- 
chloride were also unsuccessful. 

Ethylene paramidophenyl ether hydrochloride, prepared in a similar 
manner to the salt of the ortho-base, crystallises in long colourless 
slender needles, which contain no water of crystallisation; it is easily 
soluble in water. The sulphate is sparingly soluble; the nitrate and 
oxalate were also prepared. 

Ethylene metamidophenyl ether hydrochloride closely resembles the 
para-salt. The sulphate, nitrate, and oxalate were also prepared.- 
Un adding a concentrated solution of the nitrate of the meta-base to 
a solution of diazobenzene nitrate, it becomes first yellow, then red, 
and after a time deposits a red amorphous substance analogous to 
chrysoidine in its properties, capable of dyeing silk orange-yellow. 
On adding sodium carbonate to a hot solution of the dye, a few dirty 
yellow flocks are thrown down, which, after recrystallisation from 
boiling water, form yellow scales melting at 133—136°; analysis, 
however, showed that they were merely the original metamidophenyl 
ether coloured by the yellow azo-dye. 

Part Il of the paper gives a description of ethylenephenol-oxy- 
benzoic acids and some of their derivatives. 

Ethylic ethylene-orthonitrophenol-orthocybenzoate,* 

NO,.C,H,O.C,H,.OC,H,.COOEt, 
is prepared by digesting ethylic potassium salicylate with bromethy]- 
ene orthonitrophenyl ether in alcoholic solution for some days; the 
alcoholic solution is then poured off from the solid residue consisting 
of salicylethylene orthonitrophenol ether and potassium bromide, the 
alcohol removed by evaporation, and the residue freed from ethylic 

* Ethylene-orthonitrophenol-orthoxybenzoic acid, 

NO,.C,H,0.0;H,.0C,H,.COOH, 
might be more consistently named orthonitrophenoxethylene-orthoxybenzoic acid, 
and the nomenclature of the other acids changed in a similar manner.—C. FE. G. 
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salicylate by steam-distillation; the yellow viscous oily residue con- 
tains the ether in small quantity; it may be extracted by warm dilute 
alcohol, but the author was unable to obtain it in a state of purity, 
It is a yellow powder, consisting of microscopic needles which melt 
at about 100°, insoluble in water, but soluble in most of the usual sol. 
vents. It is saponified by boiling with soda-solution, yielding 4 
sodium salt of the corresponding acid, but the greater portion of the 
substance undergoes further decomposition. The acid may, however, 
be obtained from the yellow viscous oil previously mentioned by 
heating it for several days at 130—140° with concentrated hydro. 
chloric acid (6—8 parts), repeating the treatment several times. On 
treating the oily product with soda, the acid is dissolved, and may be 
precipitated by acids in reddish-brown flocks, which crystallise from 
hot alcohol in small yellow needles melting at 142—148°. The yield, 
however, is very small. 

When the solid residue of potassium bromide and salicylethylene 
orthonitrophenol ether, OH.C,H,y.COO.C,H,.C,H,.NO,, mentioned above, 
is washed with cold water, the ether is left behind, and may be puri- 
fied by repeated crystallisation from boiling alcohol, when it is obtained 
in transparent yellow plates melting at 106°. It is decomposed by 
soda solution or when heated with concentrated hydrochloric acid, 
salicylic acid and an oily body being produced. When treated with 
tin and hydrochloric acid it dissolves easily, yielding salicylic acid 
and the hydrochloride of a base, NH;,.C,H,O.C,H,.UH. The free base 
forms small colourless plates which melt at 90°, and rapidly become 
brown on exposure to the air. 

When ethylene-orthonitrophenol-oxybenzoic acid is reduced with 
tin and hydrochloric acid, it yields the salt of the corresponding 
amido-acid, from which the hydrochloride may be obtained in the 
usual way; this forms small colourless needles melting at 177’, 
whilst the free amido-acid crystallises in small thick colourless prisms 
melting at 110°. 

Ethylic Ethylene-paranitrophenol-orthorybenzoate, obtained from 
bromethylene paranitrophenol ether in a manner similar to the cor- 
responding ortho-compound, crystallises in long thick pale yellow 
needles melting at 81°, whilst the free acid forms long colourless 
needles melting at 132°; its salts are colourless. The salicylethylene 
paranitrophenyl ether, corresponding in composition, mode of forma- 
tion, and properties with the isomeric ortho-compound previously 
described, melts at 131°. 

Ethylic potassium-parahydroxybenzoate reacts sharply with brom- 
ethylene ortho- and para-nitrophenyl ethers, yielding a series of 
compounds analogous to those obtained with salicylic acid. 

Ethylic ethylene-orthonitrophenol-paroxybenzoate forms yellow lustrous 
plates melting at 103°; it yields orthonitraniline when heated with 
ammonia at 140°. The free acid obtained by heating the ethylic salt 
with hydrochloric acid crystallises in colourless needles melting at 
205—207°. The amido-acid forms broad needles melting at 185°. 

Ethylic ethylene-paranitrophenol-parowybenzoate melts at 131°, and 
the free acid at 218°; it is reduced by tin and hydrochloric acid, but 
the corresponding amido-acid could not be isolated. 
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Ethylic ethylene-phenolparoxybenzoate, OPh.C,H,.OC,.H,.COOEt, 
is formed by the action of bromethylene phenyl ether on ethylic 
potassium-parahydroxybenzoate ; it crystallises in colourless shining 
lates which melt at 81°, and on saponification yields the potassium 
salt of the ethylene-phenolparoxybenzoic acid. The free acid crys- 
tallises from hot alcohol in long silky needles melting at about 196°, 
sparingly soluble in benzene and chloroform. The properties of the 
various isomerides described in the paper are there given in tabular 
form for comparison. C. E. G. 

Benzylic Ethers of the Dihydroxybenzenes. By G. Petuiz- 
mart (Gazzetta, 13, 501—507; also Annalen, 221, 365—379).— 
1. BenzYLQuinoLs.—T hese compounds, C,H,(C;H,;)O.,and C.H,(C;H;).02, 
are formed when quinol dissolved in a small quantity of alcohol, and 
benzyl bromide, in molecular proportions, are made to act on one 
another in presence of alcoholic potash. The action commences at 
ordinary temperatures, and is quickly completed on heating, the solu- 
tion turning brown and depositing crystals of potassium bromide. 
When all the benzyl bromide is decomposed, a small quantity of sul- 
phuric acid is added and then water, whereby a crystalline substance 
is thrown down, part of which is dissolved out by alcohol, together 
with the whole of the colouring matter, while a nearly white substance 


remains behind. 
Monobenzylquinol, C,H,(OC;H;).OH [OC,H,: OH = 1: 4], is 


the portion of the product which dissolves in alcohol. It may be 
freed from colouring matter by recrystallisation from boiling alcohol, 
and is deposited therefrom on cooling in silvery laminew melting at 
122°, very soluble in alcohol, ether, chloroform, and benzene, slightly 
soluble in boiling water, extremely soluble in aqueous potash. The 
compound thus ——— agrees in every respect with the benzyl- 


quinol which H. Schiff obtained from benzylarbutin. 

Dibenzylquinol, CsH,(OC,;H,)2, is the white crystalline substance 
above mentioned, sparingly soluble in alcohol. When dissolved in 
boiling alcohol, it separates on cooling in beautiful shining lamine, 
nelting at 130°, insoluble in water and in aqueous potash, moderately 
soluble in benzene, ether, and chloroform. 

Benzyldinitroquinol, CsH,(NO,).(OC,H;).OH, is prepared by throw- 
ing pulverised monobenzylquinol by small portions into cooled strong 
nitric acid, and crystallises from alcohol in splendid golden-yellow 
lamingw, soluble in ether, benzene, and boiling water, melting at 137°. 
When treated with potash, it forms red needles of a potassium deriva- 
tive which, when left in a vacuum, give off 1 mol. crystal-water, their 
cinnabar-colour changing at the same time to a dark-red colour, with 
splendid metallic reflex. On exposure to the air, the compound 
recovers its molecule of water and its original colour. It detonates 
strongly when heated. 

When dry ammonia-gas is passed over the dinitro-compound con- 
tained in a tube, the substance becomes heated and assumes a fine 
blood-red colour, which, if the passage of the gas be continued, slowly 
changes to a brick-red; but on subsequently passing a current of dry 
air over the product, the original blood-red colour is restored. These 
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changes indicate the furmation of two different compounds, and 
analysis shows that the brick-red substance has the composition 


C.H.(NO,).(OC,H;).OH,NHs, 


while the blood-red compound contains a double proportion of 
ammonia, being represented by the formula 


C.H,(NO,),(OC,H;).0H,2NH,. 


The monammonia compound is stable, and may be recrystallised 
without alteration, whereas the diammonia compound is stable only 
in an atmosphere of ammonia. 

Dibenzylnitroquinol, CsH3(NO,)(OC;H;)2, is formed on throwing 
finely pulverised dibenzylquinol into strong nitric acid, und applying 
a gentle heat, whereupon the mass assumes a lemon-yellow colour, 
and when crystallised from alcohol, yields long yellow needles of the 
dinitro-compound. This body does not contain a free hydroxyl-group, 
and consequently does not yield any metallic derivatives. 

On treating the two nitro-compounds dissolved in acetic acid with 
stannous chloride, the formation of amido-compounds was indicated 
by the red colour which the products gave with furfural; but their 
stannochlorides were too soluble, and their hydrochlorides too un. 
stable, to admit of quantitative determination. 

BENZYL-RESORCINOLS.—-Dibenzylresorcinol, C-H,(OC,H;), [1 : 3], 
is prepared like the corresponding quinol derivative, and separates 
from solution in hydrochloric acid, on addition of water, as a very 
dense syrupy mass, which dissolves in alcohol, and is deposited there- 
from in white shining scales melting, after purification, at 79°. 

The product thus obtained did not appear to contain any mono- 
benzylresorcinol, but this compound may be obtained, together with 
the dibenzyl-derivative, by leaving resorcinol and benzyl bromide in 
molecular proportion in contact with aqneous potash, and agitating 
the mixture at intervals for several days till all the benzyl bromide is 
decomposed. 

In this manner, a semi-fluid mass is formed, containing di- 
benzylresorcinol and a supernatant alkaline liquid, from which 
acids throw down yellowish flakes of a compound having nearly 
the composition of monobenzylresorcinol, CsH,(OC,;H,).OH. Analysis 
78°55 C and 6°00 H; cale. 78°00 C and 600 H. This substance, 
after washing on a filter, forms a solid amorphous mass, soluble 
in alcohol, benzene, ether, acetic acid, and chloroform, but does 
not separate from these solutions in crystalline form. Both the 
benzylresorcinols become resinised on treatment with strong nitric 
acid. 

DipenzytcaTecHoL, C,H,(OC,;H;), [1:2], prepared like its analogues 
above described, crystallises from alcohol in needles having a very 
faint yellow colour, and melting at 61°. It dissolves in the ordinary 
solvents, and is converted by nitric acid into a nitro-derivative, which 
crystullises in opaque yellow needles melting at 98°. 

The portion of the product which is soluble in aqueous potash 
separates therefrom, on addition of an acid, as a somewhat mobile 
liquid, which decomposes at about 200°, but may be distilled with 
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steam. With ferric chloride, it gives a faint violet coloration, indi- 
cating the presence of a hydroxyphenol: hence it is probably mono- 
benzylcatechol. Strong nitric acid converts it into a solid mass, 


which crystallises from alcohol in yellow shining needles melting at 
129°. H. W. 


Synthetical Researches in the Glucoside Group. By A. 
MicuaeL (Amer. Chem. J., 5, 171—182; cf. Abstr., 1879, 1038).— 
Tetracetylphenolglucoside, C§HH;O(OPh)(OAc),, is prepared by heating 
a mixture of 1 part of phenolglucoside with 5 parts of acetic anhy- 
dride and 2 parts of fused sodium acetate on the water-bath for three 
hours. It crystallises in long white glistening needles, is insoluble in 
cold, sparingly soluble in hot water and in cold alcohol, readily solu- 
ble in hot alcohol. It seems to suffer slight decomposition when the 
alcoholic solution is boiled for a few minutes, as the odour of acetic 
ether becomes decidedly perceptible. It does not reduce Fehling’s 
solution, except on long-continued boiling. 

Synthesis of Salicin from Synthetical Helicin.—Lisensko having 
shown that helicin prepared from salicin is reconverted into the latter 
by the action of sodium-amalgam (Zeitsch. Chem., 1864, 577), the 
author thought it advisable to repeat the experiment with helicin 
synthesised from sodium salicylaldehydye and acetochlorbydrose, and 
finds the product to be identical with natural helicin. This is the 
first known instance of the synthesis of a natural glucoside. 

By the action of dipotassium salicylate on acetochlorhydrose there 
is obtained, not as was expected, the glucose of salicylic acid, but a 
body, CosH Os, standing to it in the relation of an anhydride or 
ether. It crystallises in long white needles, melts at 184—185°, is 
insoluble in cold, sparingly soluble in hot water or in cold alcohol, 
readily soluble in warm alcohol. It does not reduce Fehling’s solu- 
tion. It is insoluble in cold aqueous ammonja, but on boiling a 
gradual solution is effected; it is also soluble in aqueous potash ; 
these solutions reduce Fehling’s solution, and probably contain 
salicylglucoside. The acetyl-ecompound, CyxH».O,Acs, forms long 
white needles, melts at 110—111°, is insoluble in water, soluble in 
alcohol. 

Synthesis of Methylarbutin.—The potassium-derivative of quinol- 
monomethylin, C,5H,(OMe).OK, was prepared by mixing equivalent 
quantities of potassium ethoxide and quinolmonomethylin in alcoholic 
solution and adding large excess of ether, when the potassium com- 
pound is precipitated as a white crystalline powder. This ia dissolved 
in absolute alcohol, acetochlorhydrose added, and the solution allowed 
to stand for several days, the deposited potassium chloride filtered off, 
and the liquid allowed to evaporate spontaneously. Methylarbutin, 
2C,sH.O, + H,O, so obtained, crystallises in long, colourless, silky 
needles, melts at 168—169°, and resolidifies at 137—138°, is readily 
soluble in water and alcohol, insoluble in ether. It is not precipitated 
by basic lead acetate nor copper salts, and does not reduce Fehling’s 
solution, but is rapidly decomposed into dextrose and quinol mono- 
methylin on digestion with dilute acids. It is distinguished from 
arbutin by not giving a blue coloration with ferric chloride ; this is in 
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accordance with the formula C,H,,0;.0.C,H,.OMe, derived from its 
method of preparation, and shows the absence of hydroxyl in the 
aromatic group. A. J. G, 


Hydrazine Compounds of Phenol and Anisoil. By 4. 
ReisgneGGer (Annalen, 221, 314—332).—Attempts to prepare hydra. 
zine phenols from the potassium salts of ortho- und para-hydrazine. 
phenolsulphonic acids gave negative results. Orthohydrazinanisoil, 
obtained from orthanisidine by a method analogous to that by which 
E. Fischer prepared phenylhydrazine, crystallises in white needles 
which decompose on exposure to the air. The crystals melting at 43° 
are soluble in alcohol, ether, and benzene. The hydrochloride, 


OMe.C,H,.N;H;,HCl, 


sulphate, and oxalate are crystalline salts, soluble in hot water. The 
picrate forms yellow plates which detonate when quickly heated. 
Monacetic orthohydrazanisoil crystallises in white needles which melt 
at 125°. The compound carbamide, OMe.C,H,.N.H,.CONHEt, pre- 
pared by the direct union of ethyl isocyanate and hydrazineanisoil, 
forms needle-shaped crystals, which melt at 110°. W. C. W. 


Hydrazines of Cinnamic Acid. By E. Fiscner and H. Kuzer 
(Annalen, 221, 261—297).— Methods for preparing many of the 
compounds described in this paper have already appeared in this 
Journal (Abstr., 1881, 598; 1883, 812, 1132). Lthylamidocinnamic 
acid, melting at 125°, dissolves in alcohol, ether, and carbon bisul- 
phide, forming a yellow solution which exhibits a green fluorescence. 
It unites with acids and alkalis, yielding crystalline salts which are 
very soluble in water. 

Diethylamidocinnamic acid forms large crystalline plates of a pale 
lemon colour, and melts at 124°. It is freely soluble in alcohol, ether, 
and carbon bisulphide. This substance combines with alkalis, and also 
unites with acids to form colourless crystalline salts which dissolve 
easily in water. : 

Nitroso-orthoethylamidocinnamic acid, NOEtN.C,H,,CH: CH.COOH, 
forms pale-yellow plates, which melt at 150° with decomposition. It 
dissolves readily in ether, alcohol, chloroform, and in hot water, and 
also in solutions of alkalis or alkaline carbonates, but not in acids. 

Friedlander and Wienberg have pointed ont (Ber., 15, 2104) that 
an alkaline solution of orthoethylamidocinnamic acid is converted 
into the hydro-acid by sodium-amalgam. If the cold solution is 
cautiously neutralised with dilute sulphuric acid, ethylamidocinnamic 
acid is precipitated. The precipitate dissolves easily in excess of 
sulphuric acid, and is converted into ethylhydrocarbostyril by warm- 
ing the solution. On adding sodium nitrite to the solution of ethyl- 
amidocinnamic acid in dilute sulphuric acid, the nitroso-compound, 
NOEtN.C,H,.C,H,.COOH, is obtained. It crystallises in colourless 
plates which melt at 78° and decompose at 150°. The crystals dis- 
solve freely in ether, benzene, alcohol, und alkalis. 
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The hydrochloride of orthodiazocinnamic acid is a yellow crystal- 
line powder, which detonates when heated. The nitrate, C,H,O,N,.NO,, 
crystallises in colourless prisms resembling the hydrochloride. Both 
these salts dissolve in warm water, but on boiling the solutions 
nitrogen is evolved and orthocumaric acid is formed. The best yield 
of orthocumaric acid is obtained from the sulphate. 

Hydrazinecinnamic acid, NH;.NH.C,.H,.C,H,.COOH, is best prepared 
by passing moist hydrochloric acid gas over sodium hydrazinesulphon- 
ate. When the salt acquires a brown colour, the excess of hydro- 
chloric acid is expelled by a current of air and the residue is dissolved 
in warm water; on the addition of sodium acetate, a small quantity 
of resin separates, and is removed by filtration. Sodium acetate is 
again added, and the liquid evaporated to half its volume, when the 
acid is deposited in pale yellow crystals which are almost insoluble in 
alcohol, ether, and benzene. They are sparingly soluble in hot water, 
but the solution decomposes on evaporation. Hot glacial acetic acid 
dissolves hydrazinecinnamic acid, and the solution bleaches indigo 
and litmus. 

Orthohydrazinecinnamie anhydride, which has been previously 
described (Abstr., 1881, 598), has not yet been directly prepared 
from the acid. The name ‘“ amidocarbostyril” proposed for this 
compound has been abandoned, since Friedlander has shown that 

CH : CH 
carbostyril has the constitution CHK OOH and the 


constitution of this anhydride is represented by the formula 
CH:CH 
CHi<N(NH,)> CO: 
Hydrazinecinnamic acid melts at 146°, and decomposes into acetic 
acid and indazole, C.H,(NHNH,).C.H,.COOH = C;H,N, + C.H,0,. 
Indazole crystallises in colourless needles which melt at 146°5°, and 
sublime rapidly at 100°. It is soluble in alcohol, ether, hot water, 
and in dilute hydrochloric acid. It is precipitated from the acid 
solution by alkalis. Indazole yields a nitroso-compound. Its consti- 
tution may probably be represented as 


CH CH 
IN 7 r 
OH ON or OC i _DNE. 


Sodium hydrazinecinnamosulphonate is reduced by the action of 
sodium-amalgam to a salt of the hydro-acid, which forms colourless 
crystals freely soluble in water. On the addition of hydrochloric 
acid to the solution decomposition ensues, and hydrazinehydrocinnamic 
anhydride or amidohydrocarbostyril, CH < SiH.) 00 is formed. 
It is deposited in colourless plates melting at 143°, on the addition of 
an alkali to the solution. Amidohydrocarbostyril is soluble in hot 
water and dilute acids. It combines with strong hydrochloric acid 
to form the hydrochloride C,H,).N,0,HCl, which crystallises in colour- 
less prisms, soluble in water and alcohol. The base reduces 
alkaline silver solutions, but does not reduce Fehling’s solution. 
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Hydrocarbostyril is precipitated on the addition of sodium nitrite 


to an acid solution of amidohydrocarbostyril. 
Ethylamidohytrocarbostyril, C,H, < © H2CH:CO,, prepared b 

’ -N(NEtH)-~? PPeP y the 
action of ethyl iodide on an alcoholic solution of amidohydrocarho. 
styril, forms colourless crystals melting at 74°, which are freely 
soluble in alcohol, ether, and chloroform. It unites with mineral 
acids to form salts which are very soluble in water. The nitros. 
amine is an oily liquid. 

Ethylquinazolearborylic acid (Abstr., 1883, 812) is deposited from 
an aqueous solution in colourless plates which melt at 131°. On 
adding light petroleum to the solution of the acid in chloroform, it 
is precipitated in slender plates which melt at 126°. These crystals 
slowly change into the first modification. 

Ethylquinazolearboxylic acid forms crystalline compounds with 
bases and with acids. The crystalline hydrochloride, formed by 
passing hydrochloric acid gas into an ethereal solution of the carboxylic 
acid, is decomposed by water. 

Monobromethylquinazolearborylie acid, C,,H,,N,0,Br, crystallises in 
colourless needles which melt at 173° with decomposition. It is 
freely soluble in alcohol and ether. The dibromo-derivative, melting at 
196°, is less soluble in alcohol, ether, and chloroform than the preceding 
compound. The sodium salt is sparingly soluble in sodium hydroxide. 
It is deposited from a strongly alkaline solution in white plates. The 
bromine is eliminated by the action of sodium-amalgam. 

Ethylquinazole (loc. cit.) unites with methyl iodide to form the 
compound C,.H,,N,Mel, which is deposited from an alcoholic solution 
in highly refractive needle-shaped crystals melting at 192° with 
decomposition. 

The constitution of ethylquinazole is probably 


C.H..CH, sii 
lu I DCH.COOH or CoH np, y>C-COOH. 


Ethylhydrocarbazostyril, CsHy.< ae OO, the isomeride of 


ethylamidohydrocarbostyril, has been previously described (Abstr. 
C. 


1883, 1132). Ww. C. W. 


Action of Benzaldehyde and Sulphuric Acid on a Mixture 
of Aniline and Nitrobenzene. By G. Mazzara (Gazzetta, 13, 
527—529).—By this reaction the author obtained a base, the com- 
position of which he has not yet determined. Its hydrochloride 
forms garnet-red crystals, dissolving freely in alcohol, with violet 
coloration, and in water. The solutions, however, as well as those 
obtained with sulphuric acid, do not leave crystalline salts on evapora- 
tion. Picric acid produces in the hydrochloric solutions a reddish 
hydrated precipitate soluble in alcohol. The hydrochloric solution 
gives precipitates with mercuric chloride and potassium dichromate. 
Platinic chloride forms a reddish-yellow precipitate in concentrated 
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solutions of the hydrochloride, and in aqueous solutions a brown pre- 
cipitate containing water of crystallisation. H. 


Reaction of Ethyl Acetoacetate with Aldehydes. By L. 
Crarsen and F, E. Marragws (Annalen, 218, 170—185).—A continua- 
tion and extension of former researches (Abstr., 1881, 405). The 
alkyl salts of acetoacetic acid react with aldehydes with elimina- 
tion of water and substitution of the hydrogen-atom in the methylenic 
group by the hydrocarbon residue of the aldehyde, thus giving rise 
to substances of generic formula CHR: C(COOEt).COMe. Less gene- 
rally a hydrogen-atom in the methyl-group is replaced, and com- 
pounds of formula CR,(COOEt).CO.CH : CHR are obtained. Further, 
all attempts to replace the hydrogen at once in the methyl and the 
methylenic group have -been unsaccessful. a-Ethyl acetocrotonate, 
CHMe: CAc.COOEt, is easily obtained by passing hydrochloric acid 
into a mixture of ethaldehyde and ethyl acetoacetate, when the con- 
densation-product separates out as a colourless oil boiling at 210° 
(sp. gr. = 1:0225) ; it resembles the crotonic derivatives in odour. It 
is easily reconverted into aldehyde and ethyl acetoacetate; it takes 
up a molecule of bromine to form a viscid dibromide, which cannot be 
distilled. 

Ethyl acetisobutylideneacetate, CeH,(C,H,)Os, from isobutaldehyde 
and ethyl acetoacetate, is a colourless liquid boiling at 219—222°, 
possessing a peppermint-like smell. 

Ethyl acetisamylidineacetate, CsH.(CsH)O;, from valeraldehyde 
and ethyl acetoacetate, is a colourless liquid boiling at 237—241°, 
sp. gr. 0°9612. 

Ethyl acetotrichlorethylidineacetate, C,H,(C,HCI;)O;, from chloral 
and ethyl acetoacetate, is a viscid colourless liquid, smelling faintly 
of chlorine; sp. gr. 1°342; it can be distilled in a vacuum, but under 
ordinary pressure is decomposed with evolution of hydrochloric acid. 

Ethyl acetofurfuralacetate, CsH,(CsH,O)Os, from furfuraldehyde and 
ethyl acetoacetate in presence of acetic anhydride, boils under a 
pressure of 30 mm. at 188°; it forms large glistening crystals 
melting at 62°, and easily soluble in alcohol, chloroform, and benzene. 

Ethyl acetobenzilideneacetate, CHPh : CAc.COOEt, from benzalde- 
hyde and ethyl acetoacetate, is a colourless tasteless strongly re- 
fractive oil, boiling at 295°; on standing it crystallises in four- or 
six-sided tables. It takes up a molecule of bromine to form a 
dibromide, C,;H,,O;Br., which crystallises in short colourless needles. 
Under certain conditions, a mixture of two isomeric chlorhydrins of 
athyl acetobenzylideneacetate can be obtained, the one crystallising in 
prisms melting at 41°, easily soluble in alcohol and ether; the other 
crystallising in rhombohedrons melting at 71°, and equally soluble in 
the same menstrua. 

The formation of two isomeric products can be explained by sup- 
posing that at first an intermediate chlorhydrin is produced, 
CHPhCl.CHAc.COOEt, and then is decomposed into the above- 
mentioned ethyl acetobenzylidenoacetate and hydrochloric acid, which 
subsequently recombine to form ethyl acetobenzylchloracetate, thus: 
CHPh: CAc.COOEt + HCl = CH,Ph.CAcCl.COOEt. From these 
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results it is probable that in all cases an intermediate chlorhydrin jg 
first produced. 

Ethyl cinnamylethylacetate, CHPh : CH.CO.CHEt.COOEt, is formed 
when the mixture of benzaldehyde and ethyl acetoacetate, which has 
been saturated with hydrochloric acid, is allowed to stand for a week 
or more. As it could not be obtained in a satisfactory state of 
purity, it was converted into the analogous diethyl-derivative, 
CHPh: CH.CO.CEt,.COOEt. This crystallises in triclinic prisms 
which melt at 101°; it is easily soluble in chloroform and ether, 
sparingly soluble in alcohol. It combines with bromine to form 4 
dibromide, C,;H,,0O;Br., which crystallises in prisms melting at 55°, 
easily soluble in alcohol and petroleum. V. H. Vz 


Action of Benzaldehyde on Malonic Acid and its Ethylic 
Salt. By L. Ciaisen and L. Crismer (Annalen, 218, 129—144)— 
In a preliminary notice, Claisen has described (Abstr., 1881, 405) a 
condensation- product of benzaldehyde und ethyl malonate, viz., ethy] 
benzalmalonate, CHPh:C(COOEt),. In the present communication 
a fuller account is given of this substance and of the corresponding 
carboxylic acid, CHPh:C(COOH),. This cinnamic and carboxylic 
acid resembles dicarbontetracarboxylic acid, and differs from other 
acids in which the two carboxyl-groups are attached to the same 
carbon-atom, in that it does not readily decompose into cinnamic acid 
and carbonic anhydride. Further, it readily takes up a molecule of 
water, with simultaneous decomposition into its two derived com. 
ponents, benzaldehyde and malonic acid. Ethyl benzalmalonate, 
CHPh: C(COOEt),, is readily obtained from a mixture of ‘ethyl 
malonate and benzaldehyde, either by passing hydrochloric acid to 
saturation, or by heating them in a sealed tube with acetic anhydride. 
It is a colourless tasteless viscid and strongly refractive liquid, sp. gr.= 
1/115, and boils at 215—217° under a pressure of 30 mm.; it is 
readily saponified by baryta-water, yielding benzalmalonic acid, 
CHPh : C(COOH),, which crystallises in short prisms melting at 
195°, soluble in alcohol, insoluble in benzene and chloroform. By a 
protracted heating at its boiling point, it is gradually decomposed into 
cinnamic acid and carbonic anhydride. When boiled with water, it 
yields benzaldehyde and malonic acid, thus: 


CHPh : C(COOH), + H,O = Ph.CHO + CH,(COOH),. 


The salts of benzalmalonic acid are crystalline substances, more 
stable in the presence of water than their parent acid ; the ferric, 
lead, mercuric, and cadmium salts are sparingly soluble precipitates. 
By nascent hydrogen, benzalmalonic acid is converted into benzyl- 
malonic acid, thus: CHPh: C(COOH), + H, = CH,Ph.CH.(COOH), 
It does not, however, similarly take up a molecule of bromine, bat is 
decomposed to form a-bromocinnamic acid, in accordance with the 
equation— 


CHPh : C(COONa), + Br, = CHPh : CBr.COONa + NaBr + CO, 


A study of the reaction between benzaldehyde and the ethy] salt of 
ethylmalonic acid did not give satisfactory results. 
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It is remarked in a footnote that Culp has obtained from farfur- 
aldehyde and ethyl malonate a condensation-product, ethyl furfural- 
malonate, and its corresponding carboxylic acid. VW. My Vs 


Action of Aldehydes on Ketones, Ketonic Acids, and 
Malonic Acid. By L. Cratsen (Annalen, 218, 121—128).—In this 
r some general remarks are offered on the reactions obtained 
between the aldehydes and ketones or their derivatives. The results 
of Chiozza, Schmidt, and the author’s researches on the action of 
benz- and furfur-aldehyde on acetaldehyde have established that only 
such methyl or methylene-groups as are directly combined with the 
carbonyl residue, exchange their hydrogen for the hydrocarbon 
residue of the aldehyde. In this respect the condensation between 
aldehydes and ketones resembles that between the aromatic aldehydes 
and fatty acids (Perkin’s reaction) ; for in this case oo CH; or 
CH residue attached to the carboxyl-groups enters into the reaction. 
Further, either or both of the hydrocarbon residues attached to the 
carbonyl-group may take part in the condensation with formation of 
amono- or a di-derivative. It seemed that a study of the action of 
aldehydes on malonic acid or its alkyl salts, as containing a methyl- 
ene residue associated with two carbonyl-groups CO—CH,—CO, 
would be a suitable extension of these general reactions. (The results 
of the experiments are detailed in the Abstracts, this vol., pp. 422, 
443 and 444.) Vv. & ¥. 


The Three Nitracetophenones. By H. Gevexont (Annalen, 
221, 323—335).—That portion of the paper which relates to the pre- 
paration of the three nitracetophenones has already appeared in this 
Journal (Abstr., 1883, 191). Orthamidoacetophenone, obtained by 
reducing the nitro-compound with tin and hydrochloric acid, is iden- 
tical with the amidoacetophenone which Baeyer and Bloem (Abstr., 
1883, 197) prepared from orthamidophenylpropiolic acid. 

By the action of bromine on orthonitracetophenone dissolved in 
glacial acetic acid, mono- and di-bromo-derivatives are formed. The 
monobromo-derivative C,H,(NO,).CO.CH,Br crystallises in colourless 
needles melting at 55°, which have a bitter taste. The dibromo- 
compound forms crystalline prisms which melt at 85°. Dichlorortho- 
nitracetophenone crystallises in colourless plates, melting at 73°. Each 
of these three compounds is freely soluble in alcohol, ether, and 
chloroform. On reducing their alcoholic solutions by ammonium 
sulphide, indigo-blue is produced. Orthonitracetophenone is attacked 
by phosphorus pentachloride at the ordinary temperature, and is con- 
verted into orthonitromonochlorostyrene. 

The ethylic salt of nitrobenzoylacetic acid is decomposed when boiled 
with dilute sulphuric acid, and yields a mixture of nitrobenzoic acid 
and orthonitrobenzoylacetone, NO2.CgsHy.CO.CH;.COMe. Nitrobenzoyl- 
acetone forms yellow crystals melting at 55°, soluble in alcohol and 
ether. It combines with alkalis to form soluble salts of a yellow 
colour, and it also unites with phenylhydrazine, forming a crystalline 
compound melting at 120°, which probably has the constitution 
NO,.C,H,.C(N,HPh).CH,.C(N,HPh)Me. W. C..W. 

VOL. XLVI. 2h 
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Transformation of the Fluobenzoic Acids in the Anima) 
Organism. By F. Coppota (Gazzetta, 13, 521—525).—The experi. 
ments were made by giving to a middle-sized dog 5 grams of , 
fluobenzoic acid, in two doses daily, which did not affect him 
injuriously. The urine passed in the 48 hours was then evaporate( 
to a syrup; this was treated with alcohol; the solution was filtered; 
and the residue left on distilling off the alcohol was decom 
with hydrochloric acid and digested with ether. On then distilling 
off the ether, there remained a strongly acid, oily mass, consisting 
of a fluohippuric acid, formed by combination of the fluobenzoic 
acid with the glycocine derived from the animal organism, and having 
the ortho-, meta-, or para-constitution according to the modification of 
fluobenzoic acid employed. The union was in all cases complete, n 
trace of free fluobenzoic acid being discovered in the urine. 

The three fluohippuric acids, C,H,FNOs;, thus obtained are very 
similar in appearance, crystallising in radiate groups of needle-shaped 
prisms having a nacreous lustre. They are very soluble in ether, 
alcohol, and ethyl acetate, slightly soluble (the p-modification insolu- 
ble) in chloroform, insoluble in carbon bisulphide and in benzene. 
The ortho-modification melts at 121°5°, the meta- at 152°, and the 
para- at 161—161°5°. They are decomposed by boiling with hydn- 
chloric acid into glycine and the corresponding fluobenzoic acids. 

H. W. 

New Synthesis of Cinnamic Acid. By A. Micnagt (Amer. 
Chem. J., 5, 205—206).—A satisfactory yield of cinnamic acid is 
obtained by heating malonic acid and benzaldehyde in molecular pro- 
portions in a sealed tube at 140° for several hours. A. J. G. 


Dry Distillation of Parahydroxybenzoic Acid. By A. Kus. 
(J. pr. Chem., 28, 193—219).—Parahydroxybenzoic acid begins to 
decompose when heated above 300°, carbonic anhydride being evolved, 
whilst phenol and water distil over, and the acid becomes cloudy 
from separation of a white liquid which gradually collects at the 
bottom of the retort. When the temperature reaches 350°, the con- 
tents of the retort solidify, forming a yellowish-white amorphous 
mass, which closely resembles salicylide and glycollide, and which the 
author accordingly calls parahydroxybenzide. 

Parahydroxybenzide, C;H,O,, is obtained pure by repeatedly boiling 
the above-mentioned white residue with absolute alcohol. It isa 
white amorphous powder which does not dissolve in any of the 
ordinary solvents. It carbonises when heated above 350°. When 
boiled with potash, it ‘is converted into parahydroxybenzoic acid. 
When heated on a water-bath with five times its weight of sulphuric 
acid, it yields sulphoparahydroxybenzoic acid, which crystallises from 
water in rhombic plates. The barium salt, which forms colourless 
prisms, loses 7 mols. H,O when heated to 120—130°. The silver salt 
is obtained by treating the barium salt with silver sulphate; 1 
erystallises in irregular brown prisms containing no water of crystal- 
lisation. The formation of a very insoluble acid potassium salt 18 
highly characteristic of the sulphonic acid. Extremely dilute solu- 
tions of the acid yield a precipitate on addition of sulphuric acid and 
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potash solution. The acid salt, C,H;SO,K + H,O, crystallises in 
quadratic prisms, or when formed in a very dilute solution, rectangular 
lates. 

Phenyl phenylparahydroxybenzoate, OPh.C,H,.COOPh, is prepared 
by passing carbonic anhydride, heated to 170—200°, over parahydroxy- 
benzide at 400°. After purification from absolute alcohol and glacial 
acetic acid, it crystallises in white scales which melt at 73—78°. 
When boiled with alcoholic potash or concentrated hydrochloric acid, 
it is decomposed into phenol and an acid of the composition C,;H,.Os, 
which crystallises from chloroform in prisms melting at 159°5°. It 
forms a liquid ethyl salt. When the acid is distilled with baryta, 
the pure phenyl ether distils over as a colourless oily liquid, which 
solidifies in a freezing mixture, forming long needles melting at 27— 
28°. The compound, C,;H Os, appears to be paraphenoxybenzoic 
acid, C,H,(OPh).COOH. 

When parahydroxybenzide is distilled in a current of chlorine, a 
small quantity of an oil consisting of a mixture of chlorinated sub- 
stances passes over, and in addition, long glittering needles melting 
at 222°, of a substance possessing all the characteristic properties 
of Julin’s carbon chloride, CCl. 

Parahydrozybenzonitrile, CeH,(OH).CN, is formed when para- 
hydroxybenzide is heated at 250° in a current of ammonia gas. It 
crystallises in large rhombic plates melting at 112—113°. When 
boiled with potash, it yields ammonia and parahydroxybenzoic acid. 

Parahydroxybenzide is converted into parahydroxybenzoic acid by 
the action of superheated steam at 250°. 

Parachlorobenzotrichloride, CsH,C1.CCl,, is obtained by heating para- 
hydroxybenzide with five times its weight of phosphorus pentachloride 
ina sealed tube at 290—300°. It boils at 240—260°. Concentrated 
sulphuric acid converts it into chlorosalicylic acid. 

Diparahydroaybenzoylparahydroaybenzoic Acid. — The solid cake 
which is obtained by distilling parahydroxybenzoic acid contains, in 
addition to parahydroxybenzide, two parahydroxybenzoylparahydroxy- 
benzoic acids. They may be regarded as being parahydroxybenzoic 
acid in which the hydrogen of the phenolic hydroxyl-group is replaced 
by the radical parahydroxybenzoyl. In the case of diparahydroxy- 
benzoylparahydroxybenzoic acid the substitution is carried further, 
by the introduction of a second parahydroxybenzoyl-group in the 
phenol of the first. The latter acid forms a white powder melting at 
280°, very sparingly soluble in alcohol and ether, insoluble in water 
and in chloroform. It dissolves freely in soda-solution, carbonate of 
soda, and ammonia. 

Parahydrorybenzoylparahydroxybenzote acid, 


C.H,(OH).CO0.C,H,.COOH, 


is best obtained by interrupting the distillation of parahydroxy- 

benzoic acid when it has lost about 15 per cent. in weight. The 

residue is first treated with chloroform to remove resinous substances, 

then with water to dissolve undecomposed parahydroxy benzoic acid, 

and afterwards with 50 per cent. alcohol to dissolve the parahydroxy- 

benzoylparahydroxybenzoic acid. The last crystallises in microscopic 
2h2 
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needles melting at 261°. It dissolves freely in alkalis; but snch 
solutions quickly decompose, forming parahydroxybenzoic acid. [t 
forms a sodium salt and two barium salts. When heated with acetic 
anhydride, it yields an acetyl-compound which crystallises in plates 
melting at 216°5°. The corresponding acetyl salt of diparahydrozy. 
benzoylparahydroxybenzoic acid forms glittering plates melting at 
185°. The author states that acids containing more parahydroxyl- 
benzoyl-groups appear to exist. 

IIL. Phenyl parahydroxybenzoate, C§H,(OH).COOPh.—The distillate 
from parahydroxybenzoic acid contains, in addition to phenol, water 
and phenyl parahydroxybenzoate. It forms rhombic plates melting 
at 176°. dt is insoluble in water. When treated with acetic anhy. 
dride it yields an acetyl-compound which crystallises in long plates 
melting at 84°. a 


Action of Phthalic Anhydride on Secondary Monamines, 
By A. Prurtt (Gazzetta, 13, 542—563).—The author has already 
shown (Abstr., 1883, p. 999) that phthalamidobenzoic acid reacts 
with primary amines in the manner shown by the equation :— 


C,H, : C,0, : N.C,5H,.COOH + NH,.C,H,, = C,H, : C,0, : N.C,H, + 
NH,.C,H,.COOH, 


whence it appears that this acid, so far as its phthalic component is 
concerned, behaves like phthalic anhydride, i.e., it unites with the 
amine, forming the corresponding substituted phthalimide. The 
study of the action of phthalamidobenzoic acid on secondary mon- 
amines resolves itself therefore into that of the action of phthalic 
anhydride on the same bodies. The present paper deseribes the 
results obtained in this direction. 

The action of phthalic anhydride on secondary monamines may be 
supposed to take place in two ways, yielding (1) a disubstituted 
phthalamic acid; and (2) a tetrasubstituted-derivative of a phthalic 
diamide :— 


(1.) C.H,:C,0,:0 + NH(C,H,.)(C,Hw) = 
(CxH»)(CwHw) 2 CON.C,H,.COOH. 


(2.) C.H,O, + 2NH(C,H»)(CvHw) = H,O + 
C.H,0.[N(CxHm)(CxHn)) 


With the bases on which the author has experimented, viz., ethyl- 
aniline, diphenylamine, pjperidine, and conine, the action takes place 
in both these ways, the substituted phthalamic acid, as it forms, 
uniting with the base which has not yet entered into the reaction, and 
forming a salt, which, under the influence of heat, gives up a molecule 
of water, and yields a substituted diamide. 

Action or Purnatic ANHYDRIDE ON Ersyianiine.—The alkyl 
derivatives of aniline prepared from commercial aniline, even after 
purification, cannot be separated from one another by fractional dis- 
tillation, and moreover they frequently contain substituted ortho- and 
para-toluidines, together with unaltered toluidine and aniline. A 
sample of ethylaniline, after repeated fractional distillation, was 
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divided into two portions, boiling respectively at 203—209° and 209— 
15°; and in order to obtain pure compounds from these fractions, 
they were treated with 7; of the quantity of phthalic anhydride 
required to convert into an amide the entire quantity of ethylaniline 
present, supposing it to be pure. The liquid was then heated in a 
reflux apparatus; the first portion containing water was distilled off ; 
and the last anhydrous distillate was again subjected to the action of 
#5 phthalic anhydride, andsoon. Each time there was left in the flask 
a residue, often crystalline, from which the small remainder of free base 
not removed by distillation was separated by hydrochloric acid. The 
hard residue then left was washed with water, dried, and dissolved in 
alcohol, and the several] compounds separated from the solution by 
fractional crystallisation. In this manner the following products 
were obtained :— 

From the portion of the ethylaniline boiling at 203—209°, by the 
action of 345 phthalic anhydride :— 

In the first treatment, phenylphthalimide, in the second, phenyl- 
phthalimide with a small quantity of orthotolylphthalimide; in the 
third, o-telylphthalimide together with small quantities of phenylphthal- 
imide and ethylanilphthalein; in the fourth, o-tolylphthalamide and 
ethylanitphthalein ; in the fifth, sixth, and seventh, ethylanilphthalein 
and ethyltoluid‘nephthalein. 

After the last treatment, the ethylaniline was separated by frac- 
tional distillation into two portions, one boiling at 204—205°, and 
consisting of nearly pure ethylaniline, while the other, which boiled 
at a higher temperature, consisted in great part of tertiary bases, and 
was therefore added to the following portion. This last portion of 
ethylaniline (209—215°) on treatment with 54 phthalic anhydride 
yielded o-toly/phthalimide, and in the second and third treatments, 
ethyltolwidinephthalein. After these treatments, there remained di- 
ethylaniline boiling at 213—215°, which gave only a slight turbidity 
with cnanthal, and therefore contained only traces of secondary 
bases. 

The author then proceeds to describe—first the products obtained 
by the action of phthalic anhydride on purified ethylaniline ; then the 
substituted amides formed by treating the two portions of the mixed 
ethylanilines ; and lastly orthotolylphthalimide. 

Ethylphenylphthalamic acid, C\jsH,,NO; = NPhEt.CO.C,H,.COOH, 
is formed on dissolving 1 mol. phthalic anhydride in 2 mols. ethyl- 
aniline, and remains on exhausting the product with ether, and 
evaporating the solvent, as a colourless oil, heavier than water, 
somewhat soluble therein, very easily soluble in alcohol, ether, and 
other ordinary solvents. Hydrochloric acid decomposes it, yielding 
phthalic acid and ethylaniline hydrochloride. It unites with all the 
alkaline bases, forming salts moderately soluble in water. The copper 
salt, (C\sH,,NO;),Cu, is precipitated on adding cupric acetate to a 
moderately concentrated solution of the ammonium salt, and when 
dried forms a light blue powder somewhat soluble in cold water, 
melting in boiling water, and solidifying on cooling to a green resin. 
A similar deportment is exhibited by all the insoluble or slightly 
soluble salts of this acid, and in general of all the substituted phthal- 
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amic acids hitherto examined. The copper salt begins to give off 
ethylaniline at about 100°, aud at higher temperatures melts and 
decomposes, yielding ethylaniline and phenylphthalimide. The 
barium salt, obtained by neutralisation, is moderately soluble in 
water, more freely in alcohol, but does not crystallise. On adding 
silver nitrate to the ammonium salt the silver salt is precipitated in 
clots which blacken quickly on exposure to light. 
Ethylaniline Ethylphenylphthalamate, 


NPhEt.CO.0,H,.COO.NH,PhEt, 


formed by direct combination, is uncrystallisable, and dries up in the 
exsiccator to a resinous mass which gradually becomes coloured. It 
is moderately soluble in alcohol, less in ether and in water, more 
soluble in cold than in hot water. Heated above 200°, it gives off 
1 mol. water, and is converted into an amidated compound 


C.H,O (NPhEt)., 


which is not a derivative of the normal diamide of phthalic acid, but, 
as will presently be shown, must be regarded as a derivative of an 
unsymmetrical diamide, i.e., as a phthalein of ethylaniline. 

Ethylanilphthalein, prepared in the manner just mentioned, is 
obtained, after a few crystallisations from ether, in very fine prismatic 
shining crystals melting at about 140°. They are identical with the 
product obtained in the final treatment of the ethylanilines boiling at 
203—209° with phthalic anhydride. When this body is recrystallised 
from alcohol, it melts at 140°5° to 141°5°. It is insoluble in water, 
soluble in alcohol, especially when hot, also in ether and in benzene. 
The etheric sulution yields it, on slow evaporation, in large crystals 
2 cm. long, forming a characteristic twin-combination, and when 
isolated presenting the aspect of celestin. Ethylanilphthalein is 
insoluble in aqueous, but soluble in alcoholic potash, and does not 
decompose when boiled with that solvent, even fora long time. By 
fused potash, on the other hand, it is easily and completely resolved 
into ethylaniline and phthalic acid. It decomposes partially at 300°, 
but is reproduced and deposited in crystals on the cold sides of the 
containing vessel. 

Ethyltuluidine-phthalein, CsH,O,(N.C,HsC;H;)..—In the second and 
third treatments with phthalic acid of that portion of the mixed 
ethylanilines which boils at 209—215°, and from the alcoholic mother- 
liquors of ethylanilphthalein formed by the action of phthalic 
anhydride on the portions boiling at 203° to 209°, there is obtained an 
uncrystallisable substance,* transparent, somewhat coloured, melting 
at a low temperature, insoluble in hydrochloric acid and in strong 
potash-ley. After purification by repeated extraction with these 
solvents, and drying in the exsiccator at about 90°, it gave by analysis 
numbers agreeing with the formuia of ethyltoluidinephthalein. It 
appears to be the phthalein of ethyl-orthotoluidine, inasmuch as 
metatoluidine is not found in commercial aniline, and the author on 
treating with phthalic anhydride the first portion of the mixed ethyl- 
anilines, found orthotolylphthalimide quite free from the para- 
compound, 
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Diphenylphthalamic acid, C.H,,NO; = NPh,.CO.C,H,.COOH, is 
formed by heating diphenylamine and phthalic anhydride in mole- 
cular proportions, the heat being gradually raised to 250° and kept at 
that point for about an hour. The product on cooling solidifies to a 
brown-green mass of diphenylamine diphenylphthalamate containing 
needles of phthalic anhydride. On dissolving this mass in a small 
quantity of hot alcohol and adding aqueous ammonia, the diphenyl- 
amine is precipitated, while ammonium diphenylphthalamate and 
phthalate remain in solution. This solution gives off ammonia during 
concentration and deposits yellow needles of diphenylphthalamic acid, 
additional quantities of which may be obtained from the mother- 
liquors. This acid, after several recrystallisations from alcohol, forms 
large white hard mammellated groups intermixed with small shining 
prisms. It melts at 147° to 148°, is insoluble in water, slightly soluble 
in ether, very freely in alcohol. It dissolves in alkalis, and is pre- 
cipitated by strong acids ; also in cold sulphuric acid, but the solution 
on addition of nitric acid does not give the reaction of diphenyl- 
amine. Its silver salt, CH,,NQ;Ag, crystallises in white nodules, 
quickly blackened by light. The copper salt is a light sky-blue powder. 
The lead and barium salts are insoluble in water. 


Diphenylamine diphenylphthalamate, formed by fusing the acid and 
hase together in molecular proportion, is a coloured solid mass which 
dissolves in ether, but does not crystallise therefrom. Heated for 
some time above 300°, it gradually loses water, turns dark brown, and 


is converted into the corresponding phthalein, viz., 


Diphenylamine-phthalein, CpH,N,0,= (NPh;),C<C##+>00, which 


may also be prepared directly by boiling in a reflux apparatus for 
several hours, a mixture of 1 mol. phthalic acid and 2 mols. diphenyl- 
amine, as long as water is given off. The product is a solid highly 
coloured mass soluble in ether, benzene, and alcohol, especially when 
hot, and separating from the concentrated etheric solution as a crust 
of transparent slightly coloured crystals. From alcohol, it crystallises 
in stellate groups of long, very white, shining needles melting at 
238—238'5°. It is insoluble in aqueous potash, and is decomposed by 
very strong boiling or fused potash, into diphenylamine and phthalic 
acid. It dissolves in strong sulphuric acid, and on adding a drop of 
nitric acid, a splendid violet colour is developed, which disappears on 
addition of water, a brown substance being then deposited which re- 
dissolves in strong sulphuric acid with the coloration above men- 
tioned. The solution of diphenylamine in sulphuric acid treated in 
the same manner gives, on the other hand, a deep blue coloration. 
Diphenylamine-phthalein is converted by strong nitric acid into a 
nitro-compound which dissolves in alcohol and crystallises therefrom 
in yellow leaflets, turning deep red on addition of ammonia. The 
potassium compound has a deep blood-red colour, but does not crys- 
tallise from alcoholic solution even highly concentratrd. 

The diphenylamine-phthalein prepared as above is identical with 
that which Lellman obtained (Ber., 15, 830, and Abstr., 1832, 1060) 
by the action of phthalyl chloride on diphenylamine; and, admitting 
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for this chloride the formula CH< OChSo, proposed by Ador 


and demonstrated by v. Gerichten (Abstr., 1880, 470—473), it follows 
that haa Seana must be represented by the 


formula (N Ph:),0<°s*>c0, the genera] formula of bodies of the 


same class being [N(C,H»)(CvHw)}: C<O#H> C0. 


When a solution of diphenylphthalamic acid in a slight excess of 
ethylaniline is boiled for some time, diphenylamine ethy]-phenyl. 
phthalamate is formed, which is resolved by hydrochloric acid into 
ethylphenylphthalamic acid and diphenylamine. On heating the same 
salt at a higher temperature, coloured products were formed, the 
composition of which could not be determined. 

Piperilene-phthalamic Acid, 

C,;HisNO; = CsHw: N.CO.C,H,.COOH. 

—On gradually adding phthalic anhydride to piperidine in a cooled 
vessel, a white crystalline mass is formed centaining piperilene- 
phthalamic acid, partly free, partly combined with the piperidine ; and 
on adding a small quantity of water and agitating with ether, the 
phthalic acid formed by the action of the water on the excess of the 
anhydride separates the piperilene-phthalamic acid from its piperidine 
salt, and the ether removes the whole of this acid from the aqueous 
solution. On evaporating the etheric solution, an oily residue is left 
consisting almost wholly of piperilene-phthalamic acid, while the water 
retains in solution the acid phthalate of piperidine which does not 
erystallise even when left for a long time over sulphuric acid. 

Piperilene-phthalamic acid is a thick colourless oil, somewhat 
soluble in water, abundantly in alcohol. It forms soluble salts with 
the alkalis, and is reprecipitated from the solutions by the stronger 
acids. By the prolonged action of hydrochloric acid, it is resolved 
into piperidine and phthalic acid. Its copper salt, (C\s3H,NO;).Cu, 
formed by double decomposition, is a light-blue precipitate. 

The acid phthalate of piperidine whicli is obtained in the preceding 
reaction, together with piperilene-phthalamic acid, loses a molecule 
of water when heated, being thereby converted into piperilene-phthal- 
amic acid : C;H,,N,C,H,(COOH), = H,0 + CsHieN.CO.C,H,.COOH. 

Piperylenamine-phthalein, CsH,O.(NC,Hi)2, is formed by heating 
the acid phthalate of piperidine at 210° as long as phthalic anhy- 
dride continues to sublime, treating the pasty and slightly coloured 
product with strong potash-lye, and cooling with ice: it then sepa- 
rates as a somewhat consistent mass, which may be purified from free 
phthalic acid by repetition of the treatment. On evaporating the 
etheric solution, the piperylenamine-phthalein remains as a nearly 
colourless oil, soluble in the ordinary solvents and in excess of cold 
aqueous potash, and partly precipitated fram the last-mentioned solu- 
tion on heating. The transformation of acid phthalate of piperidine 
into piperylenamine-phthalein is represented by the equation : 

2(COOH.C,H,COOH,NH(C,Hw») | = CsH,O.NC;Hy): + 
C.H,: C,0,: O + 3H,0. 
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The compound thus prepared is identical with that obtained by 
R. Schiff (Abstr., 1880, 127) by the action of 2 mols. piperidine on 
] mol. phthalic anhydride in alcoholic solution, and regarded by him 
as phthalyl-piperide. 

Piperylenamine-phthalein dibromide, C,H,0.(NC;Hi)2,Br., is formed 
on dropping a dilute etheric solution of bromine into an etheric solu- 
tion of the phthalein, whereupon a red heavy oil is first formed which, 
as the addition of bromine is continued, crystallises completely in 
groups of shining prisms. It gave by analysis 33°3 per cent. bromine, 
the formula requiring 34°7 per cent. 

Conilene-phthalamic acid, 


C,,H.,NO; = CsHi. N.CO.C,H,.COOH, 


is prepared from phthalic anhydride and conine in the same manner 
as the corresponding piperylene-compound, and crystallises in mam- 
mellated groups of colourless needles, which after recrystallisation 
from hydrochloric acid melt at 155°. By keeping, they become brown 
and opaque. The compound is but slightly soluble in ether and in 
water, somewhat more freely in benzene, easily in aqueous ammonia, 
from which it crystallises on addition of hydrochloric acid. Its 
ammonium salt does not precipitate barium chloride, but forms with 
lead acetate and silver nitrate white precipitates slightly soluble or 
insoluble in water. The copper salt, (C\.H»NO;).Cu, is a light-green 
powder slightly soluble in water. 

Conilenamine-phthalein, CsH,O.(NC.H,6)2, is formed on heating the 
conilene-phthalamate of conine at a temperature above 210°. The 
product thus obtained is coloured, but may be purified by dissolving 
it in strong potush-lye, extracting with ether, washing with hydro- 
chloric acid, again extracting with ether, and removing the hydro- 
chloric acid from the etheric solution by agitation with dilute potash. 
On evaporating the ether, the conilenamine-phthalein remains as a 
thick nearly colourless oil, having a faint odour of conine. When 
quite dry, it forms an amorphous faintly fluorescent mass. It is 
moderately soluble in the ordinary solvents, and resists the action of 
hot strong potash-lye, but is resolved by fusion with potash into conine 
and phthalic acid. By treatment with bromine in etheric solution, it 
is converted into a red noncrystalline compound, which gradually 
gives off bromine, and appears to be analogous in composition to the 
compound similarly formed from piperylenamine-phthalein. 

Orthotolylphthalimide, C,;H,,N 2=> C,H, ‘ C,0, N.C,H,Me, is 
obtained, together with phenylphthalimide, by the action of phthalic 
anhydride on the first portion of the mixed ethylanilines (p. 449) 
boiling at 203—209°, and separates in mammellated groups of nearly 
white crystals, melting at 179°, and more soluble in alcohol than 
phenylphthalimide. With potash, it reacts like other substituted 
phthalimides, yielding phthalic acid and a volatile base. H. W. 


Orthamidotolueneparathiosulphonic Acid. By W. Paysan 
(Annalen, 221, 360—364).—Orthamidotolueneparathiosulphonic acid, 
C;H.(NH,)SO,.HS, resembles paramidotolueneorthothiosulphonic acid 
in its properties and mode of preparation. It crystallises in four- 
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sided prisms, soluble in hot water; it decomposes at 115° withont 
melting. The salts which this acid forms with the alkalis and alka. 
line earths are very soluble in water. The lead, silver, and copper 
salts are insoluble. Orthamidotolueneparasulphinic acid crystallises 
in large plates soluble in hot water. It decomposes at 160° without 
melting. The crystals of the barium salt, (NH,.C,;H,.SO,).Ba + 
2H,0, and the anhydrous potassium salt are freely soluble ; the crys. 
talline silver salt and the amorphous lead salt are sparingly soluble 
in water. By decomposing the diazo-compound with alcohol, an 
ethoxytoluenesulphonic acid is obtained which appears to be identical 
with that described by Hayduck (Annalen, 172, 215). 
Toluenesulphamine, C;HeSO,H.NH:, prepared by boiling the snul- 
phinie acid with hydrochloric acid, is deposited from alcohol in 
needle-shaped crystals melting at 175°, soluble in ether. The hydro. 
chloride, C;H,SO,H.N H:,HCI, crystallises in slender needles, soluble 
in water. It decomposes at 100° without melting. W. C. W. 


Paramidotoluene-orthothiosulphonic Acid. By A. Herrrer 
(Annalen, 221, 345 —359).—Paranitrotoluene-orthosulphonic chloride 
is added to a well-cooled solution of ammonium sulphide. After re 
moving the precipitated sulphur by filtration, acetic acid is added, 
when the amidotoluenethiosulphonic acid, C;Hg(NH:).SO,.SH, is de. 
posited. This acid forms yellow prisms, which are sparingly soluble 
in water, and insoluble in alcohol and ether. It is decomposed by 
acids at the ordinary temperature, and also by boiling with water. 
The barium, (NH,.C;H,.SO,.S),Ba + 2H,O, mercuric, and copper 
salts are crystalline; the silver and lead saltsare amorphous. Sodium- 
amalgam converts the thiosulphonic acid into paramidotoluene-ortho- 
sulphinic acid, NH,.C;Hs.SO.H, which crystallises in colourless 
needles or prisms soluble in hot water. The salts of this acid are 
freely soluble in alcohol and water. The potassium salt crystallises 
in prisms, and the barium salt in needles, which are very deliquescent. 
Bromine-water converts the sulphinic acid into amidotoluenesulphonic 
acid and tolnenesulphamine. By the-action of nitrous acid on an 
alcoholic solution of amidotoluene-sulphinic acid, the diazo-compound 
is obtained, but if the acid is dissolved in hydrobromic acid instead 
of alcohol, Jenfsen’s parabromotoluene-orthosulphonic acid (Annalen, 
172, 230) is produced. The diazo-compound crystallises in yellowish- 
brown needles. It is decomposed by alcohol, forming ethoxytoluene- 
sulphonic acid, EtO.C;H,.SO;H, which bears a close resemblance to the 
isomeride which Hayduck (Annalen, 172, 215) obtained from the 
diazo-compound of ortharhidotolueneparasulphonic acid. The barium 
salt, (OEt.C,H,.SO;),.Ba + 3}H,0, forms glistening plates, soluble in 
alcohol and water. The potassium salt is deposited from alcoholic 
solutions in yellow plates. The chloride is a thick yellow oil, and the 
amide, OEt.C,;Hs.SO,NH,, forms white needles melting at 136°, and 
dissolving freely in alcohol, ether, and hot water. Methowytoluencsul- 
phonic acid, MeO.C,H,.SO5H, yields very soluble potassium and barium 
salts, which crystallise with difficulty. The chloride is an oily liquid. 
The amide crystallises in prisms which melt at 150°. 

Strong acids convert amidotoluenesulphinic acid into a base which 
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the author calls toluenesulphamine, C,;H,.SO,H.NH;. The base melts 
at 132°, and dissolves readily in alcohol and ether. It unites with 
acids to form a series of crystalline salts, e.g., C,H«SO,H.NH2,HCI. 
Toluenesulphamine is converted into amidotoluenethiosulphonic acid 
by yellow ammonium sulphide, and into the sulphinic acid by the 
action of sodium-amalgam. W. C. W. 


Metamidobenzamide. By H. Scuirr (Annalen, 218, 185—194). 
—The difference in chemical function of the two amido-groups in 
amidobenzamide, NH,.C,H,.CO,NH,, is shown most markedly in its 
reaction with aldehydes, for the amido-group in the benzene nucleus 
combines with the hydrocarbon residue of the aldehyde far more readily 
than does the acid amido-group. For example, acetaldehyde and 
metamidobenzamide react in accordance with the equation Me.CHO+ 
2NH,.C.H,.CON H, = CHMe(NH.C,H,.CONH,),. The resultant sub- 
stance is an amorphous powder, turning gold-coloured and finally red 
on exposure to air. When heated in sealed tubes at 100—120° a 
further separation of water takes place, the aldehydic residue being 
introduced into the acid amido-group. Similarly on mixing aqueous 
solutions of salicylaldehyde and metamidobenzamide, glistening 
giden needles of orthohydroxybenzyleneamidobenzamide, 


OH.C,H,.CH : N.C,H,.CONH,, 


separate out. This compound melts at 186°, and is readily soluble in 
hot water and alcohol. By prolonged boiling with water, it is decom- 
posed into its components, salicylaldehyde and metamidobenzamide. 
When the salicyl-derivative is heated with benzaldehyde, a further 
substitution-product is formed, 


C;H,(NH.CO.C,H,.N : CH.C.H,.0H),, 


a crystalline substance which cannot be melted without decom- 
position. Its diacetyl-derivative crystallises in small needles, and 
decomposes at 220° with partial liquefaction. 

A glucoside of the above monosalicyl-derivative of metamido- 
benzamide can be prepared by dissolving in warm water metamido- 
benzamide and helicine (glucosalicylaldehyde). It crystallises in 
colourless crystals melting at 113° to form a golden glass. Its com- 
position is expressible by a formula— 


NH,CO.C,H,.N : CH.C,H,.0.C,H,,0, + 2H,0. 


On warming with dilute hydrochloric acid, it is decomposed into 
salicylaldehyde, metamidobenzamide, and glucose. 

Again metamidobenzamide combines with isatin, producing a com- 
pound, isatomidobenzamide, NH,.CO.C.H.N : CCGE'>NH, form- 


ing large golden crystals, which begin to melt at 280, turning brown 


and evolving gas. 
If the aldehyde- or helicin-derivatives of amidobenzamide be 
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warmed with aniline, the aldehydic grouping combines with the 
aniline, with regeneration of amidobenzamide, thus— 


NH,.CO.C,H,.N :C,H, + NH,Ph = NH,.C,H,.CONH, 
+ NPh:(,H,. 


Similarly phthalamidobenzamide with aniline forms phenylphthal. 
imide. fe © : 
Oxidation of Substitution-products of Aromatic Hydrocar. 
bons. XV.—Oxidation of s-Cymenesulphonamide. By | 
Remsen and W. C. Day (Amer. Chem. J., 5, 149—161).—In this 
series of researches it has already been shown im the oxidation of 
paradiethylbenzenesulphonamide, { Et : SO,NH, : Kt = 1 : 2: 4), and 
of a-cymenesulphonamide, [Me : SO,NH,: Prt = 1 : 2: 4], that the 
sulphonamide-group exerts a protecting influence on that hydrocarbon. 
group which occupies the ortho-position relatively to it. To ascertain 
the general nature of the rule, the authors now investigate the oxida- 
tion of B-cymenesulphonamide, [Pr : SO,NH,: Me = 1 : 2: 4), and 
find that the propyl-group is protected and the methyl-group oxidised. 
Monobromcymene, | Me : Br : Pr* = 1: 2: 4], is converted into the 
sulphonic acid by treatment with a mixture of ordinary and fuming 
sulphuric acids; the liquid solidifies on cooling to a mass of dark 
purple crystals; these are dissolved in water, the solution neutralised 
with chalk, and the resulting calcium salt obtained on evaporation in 
long needles of the formula (C,H,,.Br.SO;),Ca + 94H,O. The barium 
salt, (CioH,,Br.SO;),.Ba + 94H,O, the zine salt, (CjoH»Br.SO,).Zn + 
8H,0, and the magnesium salt, (CjH,,Br.SO;),.Mg + 94H,0, all 
crystallise in long needles. The sodium salt, CjH,.Br.SO,Na + 
4+H,O, crystallises in slender needles. Bromocymenesulphonamide, 
C,\oH,,Br,.SO,N H,, crystallises in slender needles, melts at 197° (corr.), 
and is sparingly soluble in hot water, but readily in alcohol. 
8-Cymenesulphonamide, CioH,3.8O,NH,, is prepared by treating a 
solution of sodium bromocymenesulphonate with sodium-amalgam 
until all the bromine is removed, the alkaline solution then being 
neutralised with sulphuric acid, the ‘sodium sulphate crystallised out 
as far as possible, the mother-liquor evaporated to dryness, heated for 
some time at 110°, then treated with an equal weight of phosphorus 
pentachloride, the mixture being gently heated to complete the reac- 
tion. After cooling, the mass is treated with aqueous ammonia, and 
the mixture allowed to stand for 12 hours, when the sulphonamide 
separates in great part. After purification, 8-cymenesulphonamide 
crystallises in glistening scales, melts at 151° (corr.), is insoluble 
cold, sparingly soluble in hot water, readily soluble in hot alcohol. 
(Although from its method of formation this substance should have 
the constitution [Pr*: SO.NH, : Me = 1: 2: 4], yet the results 
obtained by the oxidation of paradipropylbenzenesulphonamide seem 
to throw some doubt on its really possessing that constitution. See 
next Abstract.) On fusion with potash, a strong odour of thymol was 
perceptible, but as the quantity of material employed was small, thymol 
could not be isolated from the product of the reaction. On oxidation 
with chromic mixture, it yields an acid of the formula CjH,;0,8N, 
sulphamineparapropylbenzoic acid, CsH;Pr(SO,NH,)COOH [1 : 2: 4); 
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‘which melts at 244° (corr.), and crystallises in long needles. The 
harium salt crystallises with 2}H,O, and is very soluble in water. 
The result of the oxidation confirms the rule that the sulphonamide 
group protects that hydrocarbon group occupying the ortho-position 
relatively to it. A. J. G. 


Oxidation of Substitution-derivatives of Aromatic Hydro- 
carbons. XVI.—Oxidation of Paradipropylsulphonamide. By 
I. Remsen and E. H. Keiser (Amer. Chem. J., 5, 161—171).—Para- 
dipropylbenzene, prepared according to Kérner’s directions, is dissolved 
in fuming sulphuric acid, gently heated on the water-bath to complete 
the reaction, the liquid then being diluted and neutralised with barium 
carbonate. On evaporation, barium paradipropylbenzenesulphonate, 
(CHi;.SO;).Ba + 2H,0, crystallises out in minute needles, which 
efforesce on exposure to air. The potassium salt, C,,Hy.SO,K + 
4H,0, crystallises in large transparent plates. By successive treat- 
ment with phosphorus pentachloride and ammonia, the potassium salt 
is converted into paradipropylbenzenesulphonamide, Ci2H,;.SO,NH2. 
This crystallises in rhombohedrons having the axial ratios a:¢ = 
1 : 0°85592; it melts at 103°, is sparingly soluble in boiling water, 
but readily in alcohol. On oxidation with chromic mixture, it 
yields a small quantity of sulphoterephthalic acid and a sulphamine- 
propylbenzoic acid, C,.H,;SO,N, crystallising in long lustrous needles, 
and melting at 212—213° (corr.). The barium salt is not crystalline, 
the calcium salt, (C;oH),SO,N).Ca + 6H,O, does not crystallise well; 
a hydrogen copper salt, (CjH:,.SO,N),Cu = CyH,;SO,N + 2H,0, is 
obtained in minute blue crystals by boiling the acid with copper 
oxide; the silver salt, CjoH),SO,NAg, is non-crystalline. Being de- 
rived from paradipropylbenzene, the acid must have the constitution 
C,H;Pr*(SO.NH,).COOH [Pr*: SO,.NH,: COOH = 1:2: 4]. The 
acid obtained by the oxidation of 8-cymenesulphonamide (see preced- 
ing Abstract) should be identical with this, but the differences in the 
melting points of the acids and in the properties of their barium 
salts show that the acids are isomeric. Pending further investiga- 
tion, the authors suggest the probability that during some of the 
operations employed in the preparation of £-cymenesulphonamide, 
the normal propyl-group must have undergone transformation into 
the isopropyl-group, a transformation of which many instances have 


been noted recently. A. J. G, 


Decolorising Action of Ferric Salts on Indigo. By L. Mar. 
Gary (Gazzetta, 13, 374—375).—In experiments on certain iron mor- 
dants for silk containing ferric sulphate and nitric acid, it was necessary 
to determine the amount of nitric acid present. This was done by 
means of indigo solution, and the author observed that the results 
were invariably too high. This he attributed to the oxidising action 
of the ferric salt, and found on heating the indigo solution with pure 
ferric sulphate that it was rapidly and completely decolorised, the 
ferric being reduced to a ferrous salt. C. E. G. 
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Transformation of Scatole into Indole, and Preparation of 
Indole. By M. Fivert (Gazzetta, 13, 3783—381).—The author found 
that the vapour of scatole is decomposed when passed through a 
red-hot tube, a combustible gas being given off, whilst indole jy 
found in the distillate. On this reaction he founds a new and ad. 
vantageous method for preparing indole. If the vapour of cumidine, 
prepared by the distillation of barium amidocumate with excess of 
baryta, be passed over oxide of lead at a red heat, gas is evolved in 
abundance, and a black liquid condenses in the receiver, consisting 
of indole mixed with some unaltered cumidine and resinous substances, 
The product is first treated with hydrochloric acid to remove cuni. 
dine, distilled in a current of steam, the distillate acidified with 
hydrochloric acid, and the indole precipitated with picric acid. The 
precipitate, after being dried and washed with light petroleum, js 
distilled with ammonia, when the indole passes over with the aqueous 
vapour, and forms oily drops, which soon sulidify; that which remains 
dissolved in the aqueous distillate may be extracted by agitation with 
ether and purified by crystallisation from water. It is necessary care- 
fully to regulate the temperature of the lead oxide in order to obtain 
good results: if the temperature is too high, most of the material is 
carbonised ; if too low, the cumidine passes over unchanged. Ina 
successful operation cumidine gives 24 per cent. of its weight of the 
crude picrate. The gas given off contains ethane, ethylene, and pm.- 
pylene. This method of formation is interesting, as it confirms the 
author’s opinion that indole is methyl scatole (see next Abstract), and 
is moreover the best method for preparing indole. C. E. G. 


Synthesis of Scatole. By M. Fineri (Gazzetta, 13, 358—363).— 
When barium nitrocumate is distilled with barium hydroxide and 
zinc powder—or better metallic iron—a dark coloured distillate is 
obtained of disagreeable odour, consisting of cumidine, scatole, and 
resinous substances: the yield of crude scatole picrate obtained when 
iron is used is about 10 per cent. A better result is obtained by 
reducing a portion of the nitrocumic acid (4 parts) to amidocumic 
acid, mixing it with the rest of the nitrocumic acid (6), and excess of 
crystallised barium hydroxide (10), drying at 120°, mixing it with twice 
its weight of dry barium hydroxide, and distilling in small portions of 
50 grams at a time. Although the reaction is more regular than 
when the nitro-acid is used alone, care must be taken or the result 
will be unsatisfactory. The distillate is treated with dilute hydro- 
chloric acid to remove cpmidine, and then distilled in a current of 
steam, when some of the scatole collects in the condenser in snow- 
white plates, and the remainder may be recovered from the distillate by 
acidifying it with hydrochloric acid and precipitating with picric acid. 
After purifying the picric acid compound by crystallisation from 
benzene, it is decomposed with ammonia. 

It would seem that in this reaction traces of indole are formed, but 
no methylketole. In reference to Baeyer's statement (Ber., 13, 2340) 
that pure scatole gives no coloration with fir wood moistened with 
hydrochloric acid, the author has been unable by any method of puti- 
fication to obtain scatole which does not give this coloration. When 
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ure it has no fecal odour, but a characteristic one recalling that.of 
naphthylamine. Considering its mode of formation, its constitution 
may be graphically expressed as— 


CH CMe 
Ho 7 No’ cu 
i 
Cf 


(See preceding Abstract.) C. E. G. 


Oil of Hops obtained from Commercial Lupulin. By J. 
Ossivorr (J. pr. Chem. [2], 28, 447—448).—Personne found oil of 
hops to consist of a hydrocarbon, C,H, and an oxygenated com- 
pound, CHO. The first is possibly a terpene, but the nature of 
the second is unknown. The author has undertaken the study of 
these substances, and in this preliminary notice he states that bromine, 
sulphuric acid, chromic acid, and sodium act on the purified oil. 


A. B. 


Oil of Birch. By H. P. Perticrew (Pharm. J. Trans. [3], 14, 
167—168).—A thorough chemical investigation of the composition of 
this volatile oil has never been made, although Procter found that it 
contained salicylic acid and had similar properties to the oil of gaul- 
theria; whilst Kennedy quite recently confirmed this result, and thus 
supported the presumed identity of the oil of birch with the oil of 
gaultheria. The author has now examined a perfectly pure sample of 
oil of birch, sp. gr. 1°180 at 15°, boiling point 218°, and finds that it 
consists of metliyl salicylate only, and therefore differs from oil of 
gaultheria, which contains a terpene, and has a sp. gr. = 1:0318 at 


22°, and not 1°180 as given in the United States Pharmacopeeia. 
D. A. L. 


Terebic Acid. By W. Rosrer (Annalen, 220, 254—271).—A 
great part of this paper has already appeared (Abstr., 1882, 716). 
Sodium ethyl teraconate crystallises in small white hygroscopic 
needles of the formula C,H,;0,Na. With silver nitrate this salt gives 
a crystalline silver salt; with copper acetate, a bluish-green amor- 
phous precipitate. Mineral acids separate hydrogen ethyl teraconate, 
C,H,,0,, an acid liquid, slightly soluble in water. Its solutions 
decompose carbonates. It is easily saponified to teraconic acid, 
identical with that obtained by Geissler. On distilling terebilic 
acid, partial decomposition ensues, carbonic acid is evolved, and a 
neutral body produced, which distils in a current of steam, and has 
the properties of a lactone. Terebilic acid boiled with a large excess 
of potash yields potassium diaterebilate, C;H,O;K2, but the latter, 
when in a neutral solution, is very unstable, becoming alkaline on 
warming by the reformation of potassium terebilate,C,H,O,K. A 
solution of a-chloroterebic acid boiled with calcium or alkaline car- 
bonates yields salts of hydroxyterebic acid. Calcium hydroxyterebate, 
(C,H,O;),Ca, crystallises in microscopic tables; the silver salt forms 
easily soluble needles. The free acid was not obtained in a pure 
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state, but fuses above 100°. From the mother-liquors obtained jp 
the preparation of a-chloroterebic acid, another acid was isolated 
which appeared to be isomeric with the latter acid. _a-Chloroterebic 
acid, treated with phosphoric pentachloride at 130—140°, yields 
chloroterebilic acid, C;H,;ClO,, which is easily soluble in water, and 
crystallises in small prisms melting at 200—203°. It is much more 
stable than a-chloroterebic acid, and is not decomposed by boiling 
with water or silver oxide. Its calcium salt, (C;H,C10,).Ca + H,0 
crystallises in tables or prisms, and loses its water at 170°. The 
silver salt crystallises from water in long needles. Chloroterebilic 
acid could not be obtained by the action of phosphoric chloride on 
terebilic acid. The author gives the following formule as most pro. 
bably correct :— 


CMe,(OH).CH(COOH).CH,.COOH CH, < CNXCOOEt)S og, 
Diaterebic acid (hydroxypropylsuccinic acid). | Hypothetical sodiumterebic ether. 


OOH) 


oc 
CMe, : C(COOEt).CH,,COONa cc? \cMe,. 
\N—coo —% 


Sodium ethyl teraconate. Chloroterebilic acid. 
» a oe 


Thapsia Resin. By F. Canzoneri (Gazzetta, 13,514—521).—The 
root of Thapsia Garganica, a plant known for its vesicating properties, 
yields to boiling alcohol a white amorphous waxy substance, slightly 
soluble in ether and carbon bisulphide, and melting, after purification, 
at 90°. This substance however forms but a small part of the thapsia 
root. More abundant and important constituents are obtained by 
treating the dried and chopped root in a percolator with ether, whereby 
a yellow solution is obtained, which, on distilling off the ether, yields 
an amber-coloured syrupy resin possessing strong vesicating proper- 
ties. This acid dissolves in strong aqueous potash at ordinary ten- 
peratures and in dilute potash when heated—in both cases with great 
rise of temperature,—and on neutralising the resulting solution with 
hydrochloric acid, a yellow curdy precipitate is formed, having an 
unpleasant odour, and consisting of a mixture of liquid and solid 
ethers and fatty acids, together with resinous substances. From this 
mixture of products, the author has obtained: (1.) An octoic or 
caprylic acid, C,H,.0.. (2.) A new acid of the series C,,H2»_,0,, which 
he designates as thapsicacid. (3.) A non-azotised neutral vesicat- 
ing substance. 

This last constituent was obtained in very small quantity only, and 
in some preparations was altogether absent; it is moreover very 
difficult to purify from resinous substances and wax, by which it is 
generally accompanied. It dissolves in hot alcohol, and separates on 
cooling in shining needles melting at 87° ; also in ether and in carbon 
bisulphide ; all its solutions possess vesicating properties. Heated with 
strong potash-lye, it dissolves partially and is precipitated in the 
crystalline state on diluting the solution with water. It is not altered 
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by boiling with strong acids. Heated on platinum foil, it burns away 
without residue, emitting a pleasant odour. 

Tuapsic ActD, CjsHyO,, is obtained by pressing between paper the 
curdy precipitate formed on adding hydrochloric acid to the solution 
of the resin in aqueous potash, and crystallising it several times from 
boiling alcohol with addition of animal charcoal. It forms white 
shining scales melting at 123—124°, nearly insoluble in water, benzene, 
and carbon bisulphide, soluble in alcohol, less soluble in ether. When 
strongly heated, it distils without alteration ; ignited on platinum foil, 
it barns with an odour of burnt wax. It is but slowly attacked by 
bromine or by strong nitric acid. It is a bibasic acid. Its potassium 
salt, CisH20,Ka, forms shining anhydrous prisms. The barium salt, 
C.H..0,Ba, obtained by precipitation from the potassium salt, is a 
white amorphous powder insoluble in water and very slightly soluble 
in boiling alcohol. The silver salt, CjH.O,Ag., is a white insoluble 
precipitate which blackens when heated or exposed to light. 

Thapsic acid dissolves at boiling heat in aqueous ammonia, and the 
solution on cooling deposits a crystalline substance probably consisting 
of the corresponding amide. The acid heated with aniline at 170— 
180° in sealed tubes, is converted into the anilide, C,.H..0.(NHPh)., 
which forms a white crystalline powder melting at 162—163°, and 
acquiring a faint violet colour when exposed to the air. 

The barium salt of thapsic acid distilled at a moderate heat with 
excess of barium hydroxide, yields a small quantity of hydrocarbons, 
saturated and non-saturated, having a musky odour, combining for 
the greater part with bromine, and forming a solid body which when 
dried between bibulous paper and crystallised from alcohol, forms 
white needles melting at 73°. 

Ocroic or Caprytic Acip, CsH,.O,.—On distilling with steam the 
oily precipitate obtained by neutralising with hydrochloric acid the 
potash-solution of the ethereal extract of the resin, after removal of 
potassium thapsate and dilution with water, there passes over a yellow 
transparent oil, lighter than water. On exhausting this oil with 
ether, drying the etheric solution with calcium chloride and distilling, 
the greater part goes over at 220—236°; and on fractioning this 
portion at intervals of 5—5°, three other fractions are obtained, the 
most abundant of which is a colourless liquid soluble in alcohol and 
ether, and solidifying when cooled with snow, in flexible laminw melt- 
ing at ordinary temperatures. The product thus obtained is shown by 
analysis to have the composition of an octoic acid, and in its melt- 
ing and boiling points it agrees nearly with the octoic acid obtained 
by saponification of cocoanut oi], and by oxidation of the octyl alcohol 
from heracleam oil, melting at 16°, boiling at 236—237°, which 
agreement the author has further confirmed by examination of the 
sodium, barium, and zinc salts.* 

* The author, in accordance with the view hitherto generally entertained, regards 
this neid as normal octoie acid CH,(CH,),COOH, but recent investigations have 
shown that the primary octyl alcohol of heracleum oil is an iso-alcohol, 

CH Me,(CH,),.CH,OH, 
and consequently that the acid obtained from it by oxidation must be an iso-acid, 
CHMe,(CH.),.COOH. (See Watts’s Dictionary of Chemistry, 8, 379.) —H. W. 
VOL. XLVI. 2% 
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The author suggests that thapsic acid may be a disctoic acid, 
C.H,,0..C,H,,02 — 2C.H,O, — H,, formed from the octoic acid by 
slow oxidation in the body of the plant. H. W. 


Red Resins known as Dragon’s Blood. By J. J. Donnie and 
G. G. Henperson (Pharm. J. Trans. [3], 14, 361—364).— Besides the 
red resins from Pterocarpus Draco and Croton Draco, there are three 
different recognised kinds of dragon’s blood, one from the East Indies, 
Calamus Draco; one from Socotra, and one from the Canary Islands, 
Dracena Draco. The first of these is the only one that has been fully 
described, but the results are not concordant; this is due apparently to 
the researches having been carried out on different substances. The 
authors have now investigated this subject, and have examined several 
varieties of the so-called dragon’s blood, which they find can be 
arranged in four distinct groups: 1. Those which dissolve completely 
in chloroform, carbon bisulphide, and benzene; 2. Those soluble in 
chloroform, but insoluble in carbon bisulphide and benzene; 3. Those 
soluble in chloroform and benzene, and partly in carbon bisulphide; 
and 4. Those which are insoluble in all three reagents. The accu 
of this classification is supported by the physical properties of the 
resins and their behaviour towards reagents, and it is evident therefore 
that there were four different kinds of resins under examination. 
All the resins dissolve to a small extent in boiling water, those of 
Class 4 being rather more soluble than the others; they are all freely 
soluble in alcohol, ether, oil of cloves, and glacial acetic acid, leaving 
a variable amount of insoluble matter, which usually consists of 
vegetable tissue, sand, &c. They are all slightly soluble also in hydro. 
chloric acid, those of Class 2 being the most soluble ; ammonia repre- 
cipitates them from this solation. The aqueous and alcoholic sola- 
tions have an acid reaction. When treated with sodium hydroxide, 
the resins effervesce and emit an odour like that of rhubarb. 
Ammonia forms a clear mixture with the alcoholic solutions. The 
resins were carefully purified by means of ether, and then powdered; 
the results of the individual class examinations may be _ thus 
summed up: Resin, 1, brick-red, melting at about 80°, when decom- 
posed by heat gives off very irritating red fumes. It dissolves readily 
with an orange-red colour in alcohol, ether, chloroform, carbon bisul- 
phide, and benzene, but with difficulty in boiling caustic soda, 
ammonia, sodium carbonate, and with great difficulty in lime-water, 
whilst, in the cold, it is scarcely soluble in the first two and insoluble 
in the last two of the latter reagents. The ammonia solution is reddish- 
yellow, and a portion éf the resin is not dissolved. The alcoholic 
solution gives a brown-red precipitate with lead acetate. Analysis 
(combustion and lead estimation) suggests the formula CH.0, 
This variety is derived from Calamus Draco. Resin 2, C,;H»0s 
origin uncertain, is carmine-red, melting at about 100°; when heated 
it gives off non-irritating fumes. It dissolves freely in alcohol, ether, 
and chloroform with a pink colour, and in cold caustic soda, ammonia, 
sodium carbonate, and lime-water with purple colour changing to 
orange-red or yellow on boiling, whilst it is insoluble in carbon bisul- 
phide and benzene. The alcoholic solution gives a lilac-coloured pre 
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cipitate with lead acetate. Resin 3, C,,H,.O,, from Dracena, is 
vermilion, melting at about 80°; when heated it evolves aromatic 
irritating red fumes. It dissolves with a blood-red colour in alcohol 
and ether, and in cold caustic soda, ammonia, lime-water, and sodium 
carbonate, but is insoluble in chloroform, carbon bisulphide, and 
benzene. Its alcoholic solution gives a mauve-coloured precipitate 
with lead acetate. Resin 4, is a mixture of a reddish-brown resin, 
freely soluble in carbon bisulphide, and a light brick-red resin, nearly 
insoluble in that menstruum. The two portions differ considerably 
with regard to their solubility in ether, benzene, and other reagents, 
the dark portion being the less soluble of the two. Cinnamic acid 
was detected in the first and third varieties (comp. Abstr., 1882, 
209), but not in the others. Johnstone found two resins in one 
kind of dragon’s blood, to the one he gave the formula, C..H».O,, and 
to the other, CoH, 0,. D. A. L. 


Saponin. By E. Sriirz (Annalen, 218, 231—256).—At the com- 
mencement of this paper, an historical account is given of saponin, a 
drug obtained from the Saponaria rubra and its allied species. The 
formule proposed for this substance, deduced from the percentage 
proportions of carbon and hydrogen found in it, are various, but most 
experimenters are agreed in proving that it is decomposed on boiling 
with acids, yielding a carbohydrate among other products. 

The source of the saponine studied in this paper was the bark of 
the (u/lbaja saponaria, a member of the Spiresea family, indigenous in 
Chili and Peru. This was digested with water, the extract evaporated 
down, and hot alcohol of 90 per cent. added; on cooling, white flocks 
of sapunin separated, which were then frequently recrystallised from 
alcohol, and finally purified by animal charcoal. 

Saponin thus obtained is a white, amorphous, neutral powder, 
generally possessing an astringent taste, due to traces of impurities ; 
it is soluble in water, insoluble in absolute alcohol and ether; its 
aqueous solution forms a lather like soap. When heated to 195° it 
turns brown, and at a higher temperature evolves a vapour resembling 
caramel in odour. 

The author was unable to obtain saponin free from inorganic im- 
purities ; and from the properties of its barium compound it would 
appear probable that the impurities, principally consisting of calcium, 
were intimately associated with the saponin. From the mean of four 
concordant analyses the formula C,y,Hs0 is deduced. 

A concentrated aqueous solution of saponin is precipitated by 
baryta-water; a substance of composition 2C;.H»O. + Ba(OH), 
beiug formed, from which the barium is not readily separated by 
carbonic auhydride. In order to determine the number of alcoholic 
hydroxyl-groupings present in saponin, it was heated with acetic or 
butyric anhydride under various conditions. A series of acetyl- 
derivatives was thus obtained; amongst which are enumerated a 
tetracetyl, C,yH.AcsOy, and a pentacetyl, CisH»Ac,O., derivative, 
and two compounds fermed by the addition of acetic anhydride to the 
latter substance, viz., CisH»sAcs.Q,(OAc),, and C,,HyAe,0,(OK6)s. 
From these results it follows that the saponine contains five hydroxyl- 

272 


464 ABSTRACTS OF CHEMICAL PAPERS. 


groups, and two oxygen-atoms combined only with carbon; its cop. 
stitutional formula will thus be: C\H»s/OH);.0,.0;. From the acetyl. 
derivatives saponine can be regenerated. V. HY. 


Specific Rotatory Power of Photosantonic Acid. By R. 
Nasint (Gazzetta, 13, 375—378).—The only one of the five isomeric 
acids C,;H»O, which has not as yet been examined optically is the 
photosantonic acid produced by the action of sunlight on an alcoholic 
solution of santonin. A Cornn’s apparatus was employed with sodium 
flame, and a temperature of 20°. The results obtained with chlor. 
form and alcoholic solutions are given in the Tables I and II, where 
eis the concentration, that is, the weight of substance dissolved in 
100 c.c. of the solvent; L = 219°65 the length of the tube in milli. 
metres; @ the angle of deviation; [a]p the specific rotatory power 


. . a 
with respect to the line D = ;——. 


Taste I. | Tasie II. 
¢. a, [a]. c. a. [a]p. 
1259 —3°30 —119°3 0536 —140 —118°9 
2-057 —510 —112°9 0-968 —2°50 —1176 


| 
5758 —1430 —113'1 | 3-985 —9-05 —125-4 
| 


4°774 —13'13 —1252 
The following gives the rotatory power of the five acids :— 


Santoninic 
acid 

Santonic 
acid 


Parasanto- | 


(alcohcl, ec=l1to3).... [a]p= —25 
(chloroform, ¢ = 4476) .... , = —703lL 


- - - c 4470) .... 5 = —985l 

nic acid 

Metasanto- 
nic acid 

Photosanto- 
nic acid 


c= 4127).... , = —928 


- ce = 1:259to 5°758) ,, = —119°3toll31 


(alcohol, ec = 0536 to4°774) ,, —119 to 125 
C. E. G. 


Hydronicotine and Oxytrinicotine. By A. Erarp (Compt. 
rend., 97, 2 plone grams of nicotine, 5 grams of red phos- 
phorus, and 6U grams of fuming hydriodic acid were heated in sealed 
tubes at 260—270° for 10 hours. Hydrogen was liberated and the 
crystalline contents of the tube, consisting probably of a periodide, 
were treated with potash, and the liberated oily bases fractionated. 
The products thus obtained are a small quantity of hydrocollidine, 
boiling at 205°, nicotine boiling at 244°, and hydronicotine, CioHie's» 
an oily liquid which boils at 263—264°; sp. gr. at 17° = 0°993. It 
has a faint odour and dissolves in water, alcohol, and ether in all propor 
tions. Hydronicotine is levogyrate, its specific rotatory power being 
[a@]p = —15° 40’. The specific rotatory power of nicotine in solutions 


” 
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of the same strength (13°7 per cent.) is 73° 6’, but diminishes with 
dilution. Acids dissolve hydronicotine with development of heat, but 
alkalis precipitate the base from its solutions. Hydronicotine platino- 
chloride, CyoHisN2,H,PtCl, + H,O, forms pale yellow crystals which 
separate out even from very dilute solutions, and are thus distin- 
guished from uicotine platinochloride. They lose their water in dry 
air. Hydronicotine hydrochloride gives no precipitate with gold 
chloride, and is not acted on by dilute solutions of mercuric 
chloride, potassium dichromate, or ferrous or ferric salts in the cold. 
Hydriodic acid under pressure is the only substance with which the 
author has been able to obtain hydronicotine. 
Oxytrinicotine.—Nicotine is heated to 240° and mercuric oxide is 
added in smal] quantities at a time until the liquid becomes thick and 
brown. Each addition of the oxide produces an energetic reaction ; 
water is given off and metallic mercury separates out. The product 
of the reaction is allowed to cool, dissolved in dilute hydrochloric 
acid, and the solution filtered. The filtrate is treated with hydrogen 
sulphide, filtered from the mercuric sulphide, and the dark brownish- 
black filtrate is mixed with an alkali, which produces a flocculent 
brown precipitate of the composition CsH.,N,O, or (CjH,N2),02, 
analogous to thiotetrapyridine, (C,H,N.).8. This substance may be 
regarded as formed in a similar manner to thiotetrapyridine, the 
mercuric oxide giving up its oxygen at 240° in presence of the 
organic compound, and the author proposes to call it oxytrinicotine. 


Oxytrinicotine hydrochloride does not crystallise, and, like thiotetra- 
pyridine hydrochloride, has an astringent taste. With platinum 
chloride its solution yields a brownish-yellow precipitate of the com- 


position (CH N2)302,2H,PtCl, + 6H,0. C. H. B. 


Mono- and Di-chloracetate of Quinine. By G. Mazzara (Gaz- 
zetta, 13, 525—527).—These salts, CH,Cl.COOH,C.H,,N,O,,24H,O 
and CHCI,.COOH,C»H.,N.,0,,2H,0, are prepared by adding the 
requisite quantities of quinine dissolved in alcohol to mono- and di- 
chloracetic acid respectively, and gently heating the mixtures. They 
crystallise in white silky needles, and dissolve in water; the mono- 
chloracetate in 62°43 parts at 20°9°, the dichloracetate in 41:4 parts at 
22°. H. W. 


Action of Benzyl Chloride on Quinine. By G. Mazzara and 
G. Posserro (Gazzetta, 13, 529—532).—When these two bodies are 
heated together in alcoholic solution, a deep red liquid is formed, 
leaving on evaporation a residue of similar colour, which dissolves 
partially in water, leaving a resinous substance. The solution thus 
obtained is dichroic, yellow by transmitted, red by reflected light, and 
yields with platinic chloride a precipitate which dissolves in dilute 
alcohol, and separates therefrom as a micro-crystalline mass, having 
the composition C»H,N,0.,C;H,Cl,HCI,PtCl + 2H,0O. 

The concentrated solution of the compound of benzyl chloride and 
quinine gives with caustic soda a greenish-yellow precipitate; the 
dilute solution, a yellow crystalline precipitate of a compound of 
quinine with benzyl! alcohol, which melts and blackens at 75°, dissolves 
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in cold alcohol and ether, and melts to a resin when heated with water 
or alcohol. 

The aqueous solution of the compound of benzyl chloride and 
quinine leaves on evaporation a yellowish semi-solid residue, and on 
heating this substance (8 g.) dissolved in alcohol with an egni- 
molecular quantity of benzyl chloride (2°2 g.), and evaporating the 
alcohol, a deep red viscid residue is left, which dissolves partly in 
water, forming a solution green by transparent, red by reflected light, 
This solution, treated with platinic chloride, forms a yellow preci- 
pitate soluble in dilute alcohol, from which it is deposited in the 
form of a light friable powder, having the composition 


CuoHN,O>,(C:H,Cl),,HCI,PtCl,. 


The solution of the compound of benzyl chloride and quinine, 
mixed with excess of water and caustic soda, yields a deep yellow pre. 
cipitate which melts at 85° and decomposes at 130°, with emission of 
gas-bubbles. 

A mixture of benzyl chloride and benzylquinine hydrate, in mole. 
cular proportion, dissolved in alcohol and treated as above, yielded a 
product which, when freed from alcohol and treated with water, formed 
a deep red solution, giving with platinic chloride a brick-red preci- 
pitate having the composition Cao, (C,H; N,0,,C;H,Cl, HCl, PtCl,. 

H. W 


Action of Aromatic Aldehydes on Quinine. By G. Mazzar 
(Gazzetta, 13, 367—369).—After referring to his former experiments 
on aldehydic compounds of quinine (this vol., 186), the author states 
that whilst nitrobenzaldehyde gives comparatively stable compounds 
with quinine, the results obtained with paraldehyde benzaldehyde 
and anisaldehyde are unsatisfactory. 

When quinine and nitrobenzaldehyde in molecular proportions are 
boiled together in chloroform solution, and ether is added to the 
product, a yellow gelatinous precipitate is obtained resembling alu- 
mina in appearance. When dried, it is a yellow powder which melts 
at 113—118°. It has the composition C,,.H.,N,0,.C,H,(NO,).CHO. 
It is easily decomposed by acids into a salt of quinine and nitro- 
benzaldehyde. 

If the chloroform solution of quinine and nitrobenzaldehyde is 
allowed to evaporate spontaneously instead of being precipitated with 
ether, a yellowish viscid residue is left which turns brown on expo- 
sure to the air. C. E. G. 


Caffeine, Xanthine, and Guanine. Part II. By E. Fiscner 
and L. Rerse (Annalen, 221, 336—344).—Chlorocaffeine is best pre- 
pared by passing chlorine gas which has been dried by means of sul- 
phuric acid and phosphoric anhydride, into a boiling solution of 
caffeine (dried at 120°) in chloroform. The operation is ended when 
the evolution of hydrochloric acid ceases. Chlorocaffeine may with 
great advantage be substituted for bromocaffeine in the preparation of 
the compounds described in Part I (Abstr., 1883, 354). 

Diethoxyhydrorycaffeine, CsH,N,O.(OH)(OEt)., is decomposed by 
hydriodic acid, yielding hydroxycaffeine. The reaction takes place 
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most favourably in a chloroform solution. Diethoxyhydroxycaffeine 
dissolves in phosphorus oxychloride, forming the compound 


C.H,N,O(OH)\(OEt)Cl. 


This derivative is reconverted by alcohol into diethoxyhydroxycaffeine. 
It is completely decomposed by water, with the formation of a con- 
siderable quantity of dimethylalloxan. 
The decomposition of Amalic acid, C,xHN,O,, by heat is very com- 
licated. One of the products of decomposition is deoryamalic acid, 
CyHyN,O.. It is a colourless crystalline body, freely soluble in 
chloroform and strong acetic acid. It melts at 260° and sublimes at 
the same temperature. At a higher temperature, it distils with partial 
decomposition. On evaporation with nitric acid, dimethylalloxan is 
formed. Since prolonged boiling with chromic mixture converts 
deoxyamalic acid into dimethylparabanic acid, this acid is probably a 
derivative of malonyldimethylcarbamide. 


Bromoguanine, C;H,N,OBr, obtained by the method adopted for 
the preparation of bromocaffeine, is a white crystalline powder, 
almost insoluble in alcohol, ether, and cold water. It unites with 
acids to form crystalline salts, e.g., C,;H,N;0.Br,HCl, and also with 
lead and silver to yield crystalline compounds. A complicated reac- 
tion takes place when the silver or lead salt is heated with methyl 
iodide at 100°. No methyl-derivative is obtained, but a considerable 


quantity of bromocaffeine is produced. Nitrous acid converts bromo- 
guanine into bromozanthine. This crystalline compound is decomposed 
by heat without melting. It is soluble in hot water, hot alcohol, and 
in mineral acids, but it is insoluble in alkalis. W. C. W. 


Piperylhydrazine. By L. Knorr (Annalen, 221, 297—313).— 
The preparation of piperylhydrazine by the action of zinc-dust and 
acetic acid on nitroso-piperidine has been previously described by the 
author (Abstr., 1882, 1115). It is a colourless refractive oil of ammo- 
niacal odour. It boils at 146°, and has a sp. gr. 0°928 at 14°6° com- 
pared with water at the same temperature. Piperylhydrazine is very 
hygroscopic. It is miscible in all proportions with water, alcohol, 
ether, and benzene, but is sparingly soluble in concentrated solutions 
of the alkalis. It precipitates metallic oxides from their solutions, 
and expels ammonia from hot solutions of its salts. With chloro- 
form and potash, it exhibits the isonitrile reaction, and it reduces cold 
ammoniacal solutions of silver, and also Fehling’s solution on warm- 
ing. Mercurie oxide, potassium permanganate, and bromine-water 
oxidise piperylhydrazine, and convert it into the corresponding 
tetrazone. Piperylhydrazine hydrochloride, CsHiN.NH:,HCl, is de- 
posited from alcohol in plates melting at 162°, which are freely soluble 
in hot water and chloroform. The platinochloride is insoluble in 
alcohol and ether. The picrate forms golden-yellow needles. 

Monobenzoylpiperylhydrazine, CsHioN.NHBz, is deposited in white 
scales on mixing together ethereal solutions of benzoic chloride and 
piperylbydrazine. The crystals melt at 195°, and distil at a higher 
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temperature without decomposition. When benzaldehyde and piperyl. 
hydrazine are brought together, benzylidenepiperylhydrazine, 


CsH,N,.CHPh, 
9° 


melting at 62°, is produced. It is deposited from a hot alcoholic 
solution in crystalline plates, soluble in alcohol and ether. 

Piperylsemicarbazide, CsH\pN.NH.CONH:;, prepared by the action 
of potassium cyanate on piperylhydrazine hydrochloride, forms rhom. 
bic crystals melting at 136°, which dissolve freely im alcohol and in 
hot water. 

Piperylthiosemicarbazide, CsHjN.NH.CSNH,:, is prepared from 
piperylhydrazine hydrochloride and ammonium thiocyanate b 
Fischer and Besthorn’s method (Annalen, 212, 325). It crystallises 
in prisms melting at 167°, and soluble in alcohol. 

Carbon bisulphide acts energetically on piperylhydrazine ; in 
presence of alcohol, piperylthiocarbazide, CS(NH.NCsH,w)., is the 
result of the reaction. This compound crystallises in transparent 
rhombic plates melting at 181°, which are freely soluble in alcohol 
and benzene. A dipiperylthiosemicarbazide, C;HyN.CS.NH.NC,H,, 
was also obtained crystallising in the triclinic system. It melts at 
85°5°, and decomposes at a higher temperature. 

Piperylhydrazine is decomposed by nitreus acid into nitrosopiperi- 
dine and nitric oxide. It unites with methyl iodide to form methyl- 
piperylazonium iodide, CsHiN.NH,Mel, which crystallises in needles, 
soluble in water, chloroform, and hot alcohol. The compound begins 
to decompose at 150°. The iodide is converted into methylpiperyl- 
azonium hydroxide on treatment with silver oxide. This base is 
decomposed by heat, yielding dimethylpiperylammonium iodide, 
piperidine, ammonia, aud other products. 

The preparation of the tetrazone has been previously described (loc. 
eit.). Acid solutions of the tetrazone are very unstable; they are 
decomposed by heat, half the nitrogen is evolved, and piperidine is 
formed. The hydrochloride is obtained as a heavy oil on mixing 
ethereal solutions of hydrochloric acid and the tetrazone. The 
platinochloride, (CjoH2»N,)2,H,PtCh, is an amorphous powder, decom- 
posing with detonation at 70°. W. C. W. 


Action of Bromine on Pilocarpine. By Cuasrainc (Cumpt. 
rend., 9'7, 1435—1437).—When bromine is added to a solution ot 
pilocarpine in chloroform, there is development of heat, the mixture 
becomes acid, and a heavy oily liquid separates. The supernatant 
chloroform retains the excess of bromine together with a small quan- 
tity of the bromo-derivative, which gradually crystallises out. The 
oily liquid is rapidly evaporated, and forms a deep golden-yellow 
resinous mass, which is then dissolved in chloroform, from which it 
separates in a mass of minute prismatic crystals. These crystals 
have the composition C,,H,,N,0,Br;, and consist of a dibromide oj 
dibromopilocarpine hydrobromide, C,HyBr,N,0,,HBr,Br, This sub- 
stance is inodoronus, but when exposed to air it absorbs moisture aud 
gives off ethyl bromide, undergoing some alteration which results in 
the ‘urmation of a compound containing less carbon than the origiral 
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substance. In contact with copper, dibromide of dibromopilocarpine 
hydrobromide gives up part of its bromine, and when treated with 
silver oxide in presence of water and chloroform, it loses Br; and 
yields dibromopilocarpine, ©,,H,,Br,N,O2, which resembles pilocarpine 
in appearance, but is less mobile and less strongly alkaline ; it is pre- 
cipitated by platinum chloride. 

The action of bromine on pilocarpine in presence of a small quan- 
tity of water does not yield dibromide of dibromopilocarpine hydro- 
bromide, but the corresponding derivative of a feebler base which 
contains an atom of carbon less than pilocarpine. This carbon is 
given off as carbonic anhydride, and the compound formed should be 
represented by the formula C,.H,,N,O0,, HBr, Bry. C. H. B. 


Ptomaines and their Significance in Toxicology. By T. 
Husemann (Arch. Pharm. [3], 21, 401—417).—The commencement of 
ahistory of the ptomaines, and the methods of detecting them and 
distinguishing them from vegetable alkaloids, compiled from the 
papers of recent investigators. W. R. D. 


Ptomaines and Similar Bodies. By C. Arnotp (Arch. Pharm. 
[3], 21, 435—437).—In the course of a toxicological examination of 
the stomach and intestines of five dogs and two horses by the Stas- 
Otto method, the author isolated a brown viscous liquid having a 
strongly alkaline reaction, an aromatic smell, and a bitter taste. When 
neutralised with hydrochloric acid, it yielded a distinctly crystalline 
salt. The contents of the stomachs of seven dogs recently killed with 
hydrocyanic acid were examined for the same substance, and in four 
instances it was obtained. The weight of the product was two or 
three centigrams. It yiclded precipitates with all the usual alkaloid 
reagents, and when neutralised with hydrochloric acid and subcutane- 
ously injected in frogs, it caused temporary paralysis. Rabbits were 
not affected when similarly treated. The alkaloid could not be 
extracted from the brains, spleen, liver, or other organs of the 
animals; but in two cases when the fresh urine was treated by the 
Stas-Otto process, a residue which gave the general reactions for 
alkaloids was isolated. An attempt was now made to produce the 
same alkaloidal substance by a process of artificial digestion. 5 grams 
of pepsin and 100 grams of freshly prepared fibrin were mixed with 
25 litres of water, to which had been added 25 grams of hydro- 
chloric acid (sp. gr. 1°125). The mixture was allowed to stand for 
30 hours at 37—38°, after which it was treated by the Stas-Ottu 
method, and 0-4 gram of a body was obtained which had the same 
chemical, physical, and physiological properties as that which had 
been extracted from the actual contents of the stomach. The author 
has been easily able to isolate ptomaines from putrefying animal 
corpses. From 500 grams of the muscular tissue of a dog, in a high 
state of decomposition, 1°6 grams of a volatile alkaloid was obtained 
by the Stas-Otto method; when it was subcutaneously injected in a 
rabbit, tetanus and death ensued. From 500 grams of putrefying horse- 
flesh 0'5 gram of the same substance was obtained. W. RK. D. 
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Physiological Chemistry. 


Effects of Rarefied Air on the Animal Organism. By A. 
Franket and J. Geppert (Bied. Centr., 1883, 599—601).—Dogs were 
the animals experimented on; the general appearance of respiration 
under continuously reduced pressure coincides with the observations 
of Bert and with the experience of aéronauts at high elevations. It is 
remarked that the organs of the animals which were usually experi- 
mented on showed symptoms of gradually adapting themselves to 
their conditions, so that to obtain trustworthy results they should be 
allowed intervals of days, and even a week, and that those animals 
would bear with impunity increase and diminution of atmospheric 
pressure which a newly employed animal would not. A rarefaction 
equal to an elevation of 3800—4900 meters showed no perceptible 
dimination in the oxygen contained in the blood of three dogs, and 
with five others the loss was very smail. At a pressure diminished 
to half an atmosphere the oxygen began to vary, but still very 
nearly within normal limits, so that probably the diminution of 
oxygen in the rarefied air was compensated by the rapidity of respira- 
tion. A reduction of pressure to one-third of an atmosphere im- 
poverished the blood rapidly, and at one-fourth of an atmosphere 
death followed; at one-third, arterial blood contains only one-half its 
normal proportion of oxygen. The authors’ experience confirms 
Bert’s opinion that the effect of diminished barometrical pressure on 
the animal economy is within certain limits of a chemical rather than 
mechanical nature, and that even the bleeding which takes place from 
thin membranes is due to their having been weakened by abstraction 
of oxygen. A considerable increase in the nitrogen voided by the 
animals in their urine under diminished pressure was also noted. 

J. F. 

Experiments on the Time Required for Digestion of Meat 
and Milk. By E. Jessen (Bied. Centr., 1883, 602—604).—These 
experiments were of three classes; with an artificial digestive solution 
the substances introduced into the stomach of a dog and of a man. 

The meat employed was separated from sinews and chopped small; 
it was used raw, half boiled, and well boiled, half and well roasted, 
the latter with 5 grams of butter to 100 grams of meat. Two 
strengths of pepsin solution were used, one containing 0°1 per cent. 
pepsin and 24 per cent. hydrochloric acid, the other double the 
strength, both appeared to have the same amount of digestive power; 
the solutions were left in contact with the meat for 24 hours at a tem- 
perature of 35—40°. The undigested portion of the meat was then 
separated by filtration, dried at 110°, and weighed ; the residues from 
25 grams were— 
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The experiment on the dog was made by introducing the meat sewn 
in a netting bag through a fistula into the stomach; 2 grams were 
used, the digestive power being previously excited by a ration of 
bread and milk. Owing to the meat not being freely accessible, the 
time of digestion was long, but conditions being the same, the results 
are useful for comparison. The time occupied in digestion of 


2 grams— 
Hours. 
TEE bin. cececncscocbetes 5°58 
BE EE on 060s seen ceensd 6°83 
. | er 5°79 
BE Se be cecdedeasees 7°42 
. 6 re 7°54 
Frog’s flesh ........-.eeeees 4°46 
WE be-eenesecacekesensewes 6°63 
BOE sacdévcsctdensecéGosees 6°25 


A man, 30 years old, in normal health, was the subject of the next 
experiment. When his stomach was pumped empty he was fed with 
100 grams meat and 300 c.c. water. The experiment was considered 
at an end when the stomach-pump brought up no particles of fibrine. 
The time required for digestion of the different substances :— 


Hours. 
EE bing ci enen sud nae eees 2 
DT tincabisee o6eaban 24 
WHEE. wbne sees cuddicotacn 3 
BM inicdtacedccesavenws 3 
Wh 6 a0 te xe ceed bane 4 
Oe eee 2 
BE WEE. ov.cccncecssncsceesas 23 
Raw pork .....ccecceccccecens 3 


The same person was fed with milk, the nitrogenous contents of 
which equalled those of 100 grams beef— 


Hours. 
602 c.c. raw cows’ milk..........-. 34 
602 ,, boiled MEM TTTTT TTT TTT + 
602 ,, sour me beeddoessoss 3 
Ge « GEE wp . sescccvscecs 3 
656 ,, raw goat’s milk .......... 


J. F. 


Digestive Power of Commercial Pepsin. By C. M. Dana 
(Bied. Centr., 1883, 644).—A number of samples of American and 
German preparations of pepsin dissolved on an average 10—12 times 
their weight of coagulated albumin, but were almost without result on 
larger pieces. To prove that this does not resemble the natural action 
of the stomach, the author experimented on dogs. The animals were 
fed with hard boiled eggs and meat, with and without pepsin; in the 
latter case (15 dogs) but one-third of the albumin dissolved; whilst 
with 21 dogs which had received pepsin, but one-fifth remained undis- 
solved, and some which had got a better pepsin, only one-eighth 
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remained undissolved. The duration of digestion was 1} to 3} hours; 
the operations in the stomach were therefore better than outside, 
J. F, 
Behaviour of Amides in Animal Nutrition. By N. Zuyy 
(Bied. Centr., 1883, 602).--The experiments undertaken to verify 
those of Weiske (Abstr., 1882, 986) were performed on rabbits, which 
received as food 13 grams rice-starch freed from albumin by pepsin 
and hydrochloric acid, 2 grams sugar-candy, 2 grams olive oil, and 
0°33 gram of the neutral ash of hay and wheat with 0°09 of common 
salt. When to this food, free from nitrogen, was added 1°5 gram of 
asparagine, there was an immediate reduction of the loss of nitrogen 
from the body amounting to from 71 to 72 per cent.; when in addi- 
tion 0°1 gram tyrosine, 0°05 gram taurine, and 0°05 gram of guanidine 
thiocyanate were given, the waste of albumin increased by 156 per 
cent. above that of non-nitrogenous food. If a part of the aspar- 
gine is replaced by a strong ammonium body, produced by the action 
of pancreatic fluid on meat, the waste of nitrogen became 177 per 
cent. higher than when non-nitrogenous food was given. J. F. 


Experiments with Stall-fed Cattle. By Vossier (Bied. Centr, 
1883, 512—614).—The experiments were made to ascertain if well 
fattened cattle could be maintained in that state for a lengthened 
period on moderate rations, if kept in a state of rest as nearly perfect 
as possible. Ewes and oxen were so treated, and with success; although 


the fattening was finished previous to the experiment, they did not 
lose but in some cases gained weight. J. F. 


Further Experiments on the Digestive Powers of the 
Horse. By v. Evvensercer and V. Hormeisrer (Bied. Centr., 1888, 
604—606).—In vontinuation of his researches (Abstr., 1883, 487, and 
this vol. 92), the authors submitted the mucous membrane of the 
horse’s stomach to a complete histological examination. The gullet 
end of the stomach forms a receptacle in which the saliva has time 
to act on the large quantities of starchy matter which constitute the 
food of the horse, not being furnished with the glands which secrete 
the acid gastric juice; the posterior portion being furnished with 
those glands; the stomach is comparatively small but very elastic, 
and surrounded by strong and elastic integuments, its walls contain 
intercellular and intermuscular ganglia, and at least three kinds of 
cells, the peculiarities of which have not been fully examined. The 
cells of the pylorus glands, too, differ from those of the intestine. 

The pepsin present in the mucous membrane of the stomach is 
partly extracted by glycerol and partly by treatment with hydrochloric 
acid. That part of the stomach which produces pepsin is small in 
extent, but very thick and has long capillaries. The surface of the 
pylorus contains very little trace of pepsin in the first hours of diges- 
tion, and not much at any period, but it is very abundantly pro- 
duced in the proper part of the stomach, and possesses stronger 
fermentative qualities in those glands which lie deepest beneath the 
surface, and its greatest strength is about the end of the digestive 
process. J. F. 
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Feeding Experiments on Pigeons. By Assmus (Bied. Centr., 
1883, 857).—A cock and a hen pigeon which originally weighed 200 
and 250 grams respectively, after eating 75 grams daily of a mixture 
of 1 flesh meal and 10 potatoes for 20 days, were found to have 
increased in weight by 80 and 70 grams. EK. W. P. 


“Champion Spice.” By C. Lenmann and others (Bied. Centr., 
1883, 826).—A spice is much sold which is supposed greatly to 
increase the flow of milk when added to ordinary food. The authors 
state that such is not the case, but rather that the yield is reduced ; 
they state that this spice consists of the waste from the grinding of 
Fenum grecum, coriander, cumin, and aniseed, which is mixed with a 
little palm-nut cake. 

The following figures show the difference between the guaranteed 
analysis and that made by one of the authors :— 


Guaranteed. Siewert. 


Miier and others (Bied. Cenir., 1883, 614—618).—The first part of 
this paper is a report on certain herds of oxen and sheep which had 
been inoculated with Pasteur’s so-called vaccine; it shows that the loss 
by death from the disease was very much less than amongst unpro- 
tected animals. 

Archangelske describes his researches on the development of the 
bacteria of splenic fever. From the moment of the infection, the 
blood of the animal (using every possible caution in the examination) 
contained small round shining spherical organisms, about the size of 
ordinary micrococci; a little of this blood added to chicken broth 
caused cloudiness next day from presence of the bacteria. In the 
second stage of culture, bacteria and thread-like bodies were present, 
the latter developed themselves on potatoes, and mice died when they 
were introduced into their system; all the animals from which the 
blood was drawn died of splenic fever, with bacteria in the blood, 
spleen, and other organs. The author thinks these globular bodies 
are the spores of the bacteria, which multiply in the earlier stages and 
develop bacteria at the end of the sickness ; the development in the 
earlier stages can be ascribed only to a splitting up similar to that of 
micrococci. As death sometimes occurs previous to the development 
of the spores, it accounts for some observers not having found bacteria 
after death; the author mentions a theory of Lemmers that the two 
forms are those of two different organisms, one of which being nume- 
rous while the other is few, and the reverse. 

_ Feltz has investigated the part which earthworms are said to play 
m the spread of the disease; infected blood from artificial culture, 
and from guinea-pigs which died of the disease, was mixed with 
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earth and placed in a flower-pot, in which were also placed worms; at 
intervals during 22—52 days worms were withdrawn and washed 
repeatedly in distilled water. Guinea-pigs were then inoculated with 
matter from the cut-up worms, and also the water in which they had 
been washed ; the contents of the worms and the first washings pro. 
duced the disease, but the last wash-water did not. Feltz also made 
experiments on rabbits in order to weaken the infection, but the 
results were unsatisfactory. He says that a long contact with the 
soil weakens the germs, and that a milder form of fever follows when 
derived from such a source. J. F, 


Effects of Copper on the Organism of Ruminants. By y. 
Evvensercer and V. Hormetster (Bied. Centr., 1883, 606—609).—The 
action of solutions of salts of copper on animal membranes has long 
been known and investigated, but much remains to be learned, 
especially about chronic copper poisoning. The authors limit their 
work to a record of observations on the effects of small doses of the 
salts regularly administered. The subjects of the experiment were 
sheep, and the dose of from half a gram to 3 grams. Amongst the 
negative results were no alteration of muscular structure, no accelera- 
tion of the motion of the heart, no uniform alteration in the micro. 
scopic appearance of the blood corpuscles, no alteration of the 
respiration nor of the secretion of urine. Amongst the positive 
results, the presence of albumin, bile, and blood in the urine, 
flaccidity of muscles, weakness, and loss of appetite. The excretion of 
copper from the system is chiefly by means of the bile, partly by the 
urine, but in lesser degree. 

The principal part of the body which retains copper is the liver, 
which holds it with very great tenacity, having been found 41 days 
after a dose had been given; the pancreatic glands retain it with 
almost equal strength; the kidneys do not contain so much as the 
other two organs. The deposit of copper is proportionally much 
greater if it has been administered in numerous small doses, the cells 
having time to absorb it, which is not the case with large doses, 
owing to their rapid action. The deposits in the nervous system are 
small, and still smaller in the muscular, not enough to interfere with 
their action, but sufficient to be found in the flesh after administration 
of medicines containing copper. 


Kairine and Kairoline—Hydroxyquinolinemethyl Hydride 
and Quinolinemethyl Hydride. By Fiteane (Pharm. J. Trans. (3), 
14, 383—384).—The present paper treats of the physiological pro- 
perties of these bodies. They are both, as well as some other com- 
pounds of the quinoline series, very powerful anti-pyretics, but have no 
local action, and are, therefore, valuable medicines in cases of fever. 
They are quite similar in action; kairoline is, however, less energetic 
and slower in action than kairine. Kairine has been tried in a series 
of acute and chronic febrile diseases, and in all, its antithermic action 
was found to be constant. 

The hydrochloride is the salt employed; it is a clear crystalline 
greyish-yellow powder, very soluble in water, and has a bitter some- 
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what aromatic taste. After administering the powder, water should 
be drunk freely. Its use is not accompanied by any unpleasant 
effects, such as headache, ringing in the ears, sickuess, &c. With 
regard to its antithermic properties, doses of 1 to 1'5 gram in healthy 
adults have no physiological action and no effect on the temperature ; 
whilst in cases of adult patients or debilitated subjects, a dose of 
l gram every two hours must not be exceeded, otherwise cyanosis is 
apt to ensne. The most suitable dose in adult fever cases is 0°3 to 
05 gram every hour or 14 hour. The interval between 1 gram doses 
should not exceed 24 hours, and that between 0°5 gram doses not 
more than 14 to 2 hours, for the effect of 1 gram only last three hours, 
whilst that of 0°5 gram is of 2} hours’ duration; to produce a less 
pronounced effect reduce the doses, but do not increase the interval. 
When the inflnence of the drag ceases, the temperature rises again with 
a feeling of chilliness amounting sometimes to actual rigor. Less than 
03 gram given at once has no practical effect on the temperature, a 
dose of 0°3 to 1 gram lowers the temperature by } to 2°, another dose 
given before the effect of the former one passes away, causes a further 
reduction, and if 0°5 gram be given hourly, it invariably follows 
that, without any injurious effect, the temperature falls to the normal 
int or below it after the fourth (sometimes after the third, or even 
the second) dose. The temperature cannot be brought below 37— 
365°, and the low temperature is maintained only as long as the 
administration of the drug is continued every 2} hours at least, other- 
wise shivering occurs, and the temperature rises to the point corre- 
sponding to the acuteness of the disease ; this drawback is overcome, 
so as not to disturb the night’s rest, by judicious dosing during the 
day, and by giving a full dose of 2 grams of kairoline the last thing 
at night. The action of kairine begins 25 minutes after the dose of 
0'5 to 1 gram is taken by the mouth; the fall in temperature is more 
rapid the larger the dose, and is always accompanied by profuse 
sweating, which lasts only as long as the temperature continues to 
fall. During the use of these drugs, the urine becomes green, but 
contains no sugar or albumin. Pneumonia patients especially have 
enjoyed great comfort from the use of this drug; in fact, such cases 
can be kept quite free of fever. It is suggested to use kairine as a 
remedy in malarial affections, by giving 1 gram hourly, three hours 
before the expected attacks. D. A. L. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Light on the Development of Bacteria. By J. 
Jamigson (Bied. Centr., 1883, 857).—Bacteria were destroyed by 
direct sunlight, but not by diffused light. The experiments showed 
that at a moderate or low temperature the direct sunlight had no 
destructive action. Dry bacteria were killed in three or four days 
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when exposed to sunlight and air. From this it is evident that the 
action of light on bacteria is not yet accurately ascertained. 
E. W. P. 
Occurrence of the Butyric Ferment. By W. Zopr (Bied, 
Centr., 1883, 858).—The saccharine matter of plants, cucumbers, 
cabbages, &c., is first converted by the lactic ferment, which is pro. 
bably only a variety of Clostridium butyricum, into lactic acid, then 
the true butyric ferment begins its work. Upon this process depends 
the ripening of cheese and formation of sauer kraut. E. W. P. 


Yeast. (Dingl. polyt. J., 249, 227, 231.)—According to Delbriick 
alcohol and sulphuric acid have peculiar influence on both yeast and 
bacteria. They are both poisonous for bacteria, and both prevent the 
growth of yeast without however destroying its fermentative power. 
A very large amount of sulphuric acid may be present, for an hour at 
least, without destroying this power, but no increase of the cells takes 
place. Similarly in the mash, the presence of 5 to 7 per cent. of 
alcohol prevents growth in the yeast, but the fermentative power 
remains. Heinzelmann has found that 0°] gram of salicylic acid to 
the litre of yeast increases its fermentative power, 0°12 gram begins 
to diminish this power, and with 0°375 gram the yeast is killed, 
200 grams malt mashed to 1 litre, and treated with 0°1 gram salicylic 
acid, gave a better sugaring and stronger fermentation than without 
the acid, so that it appears advisable to add the acid to the yeast 


preparation, and then to prepare the mash in the usual manner. 
Lintner, investigating the formation of diastase under various con- 
ditions, could only obtain accordant results with the same barley after 
careful drying at 50°. Moist and bad barley so treated give very 
uniform results. J. T. 


Formation and Accumulation of Saccharose in the Beet. 
By A. Grrarp (Compt. rend., 9'7, 1305—1308).—The author confirms 
Peligot’s statement that the root never contains any sugar but saccha- 
rose, and finds that saccharose exists together with glucose not only 
in the petioles and ribs, but also in the blade of the leaves. The root 
and its beard, and the petioles, have the same composition in the 
night as in the day, but the proportion of saccharose in the blades 
varies, and is frequently twice as great in the evening as it is the 
next morning. The quantity of glucose in the blades is sensibly the 
same at night as in the morning, and increases only with the develop- 
ment of the plant. The proportion of saccharose, however, depends 
on the amount of light that the plant has recently received, and at 
the close of a bright day may approach 1 per cent., but at the close 
of a dull day it is considerably less. In all cases, however, about half 
and sometimes even a higher proportion of the saccharose formed 
during the day disappears from the blades during the night. The 
composition of the petioles connected with the midribs undergoes no 
sensible diurnal variation. It would seem, therefore, that the saccha- 
rose is first formed directly in the blades under the influence of light, 
and is afterwards transported through the petioles to the roots, 
where it is gradually stored up. Since the leaves increase in bulk, 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 477 


but retain the same percentage of inorganic matter, it seems probable 
that a double osmotic movement takes place in the plant by which the 
inorganic substances absorbed from the soil are transported to the 
leaves, whilst the saccharose formed in the leaves is transported to the 
root. C. H. B. 


Ratio of Flesh to Stone in Stone Fruit. By G. Winem (Died. 
Centr., 1883, 851).— 
Reine Claude. Damask plum. 

Per cent. 

96°05 
2°81 
0-91 
0°23 


100-00 
E. W. P. 


Chemical Changes in Decayed Wood. By A. Wacyer (Dingl. 
polyt. J., 249, 342—346).—Timbers undergoing three different kinds 
of decay were examined :—(a) red rot; (b) white rot; and (c) that 
produced by Merulius destruens. The composition of the rotten tim- 
bers in all three cases did not deviate much from that of sound timber, 
although the physical change was so great. 


¢. 
17°12 
2°41 


51:16 
4°70 
41°24 
2°90 
1°54 


The high sulphuric anhydride in a is ascribed to the material with 
which the timber was in contact. 

Boiling water extracts only small quantities from a and }, producing 
light yellow solutions, whilst from ¢ considerable quantities of organic 
matter are taken up producing a strong brownish-red solution. 
Boiling potash-solution is still more striking in its action; ¢ is almost 
completely dissolved with a dark brown colour, whilst a, and particu- 
— b, are only slightly attacked, with much lighter and more reddish 
colour. J. T. 


Elementary Composition of Certain Kinds of Wood, with a 
Calorimetric Investigation into their Combustibility. By E. 
Gorrnies (J. pr. Chem. [2], 28, 385—421)—The results of the 
author’s analysis of woods from various Danish trees agree on the 
whole with those of Chevandier and Brix. The following are the 
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average results obtained from samples taken both from near the roots 
and near the tops of the trees, and dried at 115° :— 


Oxygen and 
Hydrogen. _ nitrogen. Ash. 


6°02 43°45 0°37 
6:27 43°98 0°57 
6:20 44°31 0°50 
: 44°17 te 
611 0-09 057 
, 44-67 
eos {40553 
’ 43°39 “6 
5-92 0-05 0-28 
43°08 ' 
0-04 0°37 


0-29 


6°20 


The quantity of carbon and hydrogen, however, was found to vary 
slightly according as the sample was taken near the rvot or the top 
in the cases of oak, ash, and hornbeam, but not in the case of beech. 
A specimen from a beech tree grown on a chalky soil contained less 
carbon These results show the quantity of carbon in all the dried 
samples to be greater than that in cellulose. The small quantities of 
tannin, resin, fatty or nitrogenous bodies cannot account for this, nor 
can the author throw any light on the quantity of the substances 
which raises the total quantity of carbon in wood above that contained 
in pure cellulose and similar substances. The quantity of nitrogen 
was never above 0:1 per cent., which is not in. accordance with the 
results (over or about 1 per cent.) of Chevandier. The author 
describes minutely the form of calorimeter which he constructed and 
used for obtaining the following results; 1 gram of the substance 
(dried at 115°) being used :— 


Oak (180 years old) 

Hornbeam 

Beech (60 years old) 
»» (100 years old) 
» (130 years old) 

Fir (40 years old) 


According to Dulong, the heat of combustion of a substance may be 
calculated by adding that of the single parts, abstracting however that 
of as much hydrogen as is capable of forming water with the oxygen 
contained in the substance. J. Thomsen, moreover, has shown (Pog. 
Ann., 148, 392, and this Journal, 1873, 126) that on burning the 
hydrocarbons, ethylene and acetylene, the estimated heats of combas- 
tion are near the calculated quantities. Calculating, however, by 
Dulong’s formula, the heat of combustion of beech wood and pine 
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wood respectively, the numbers 4139 and 4240 are obtained, whilst 
experiment gave 4785 and 5085. Calculating, on the other hand, that 
the carbon combines completely with the oxygen of the wood to form 
carbonic acid, and the hydrogen with the oxygen supplied, the num- 
bers 4663 and 4778 are obtained. From this, the author considers 
that in no case can the heat of combustion be calculated from the 
results of elementary analysis, the quantity found being always 
greater. He finds the heat of combustion of pure cellulose (purified 
and dried cotton-wool) to be 4155, whilst Berthelot found 4142, and 
y. Rechenberg 4452, and that of charcoal, prepared from pure cotton- 
wool (containing 96°7 to 96°9 per cent. C, and 1°3 to 15 percent. H), 
8033, whilst Favre and Silbermann found 8088. A. B. 


Note on Paraguay Tea. By T. Peckotr (Pharm. J. Trans. [3], 
14, 121—124).—This tea is made from Ilex paraguayensis, indi- 
genous inthe South American region which lies between 18° and 
30° S. latitude ; it has been planted, and seems. to succeed well, in the 
Cape of Good Hope, Spain, and Portugal. It is stated on experi- 
mental evidence, that six different species of the Ilex are used in the 
preparation of this tea. The plant J. paraguayensis in the wild state 
grows to the size of an apple tree, but when cultivated it remains a 
mere bush. The trees are cultivated from seed, and used when four 
years old. Itis calculated that 1600 trees can be grown on 220 square 
meters, yielding an average of 35 kilos. per tree. The leaves are 
collected at different times in different localities, and have most aroma 
when the fruit is nearly ripe. In some cases the leaves are dried in 
ovens, in others they are roasted. In the Spanish Republic three 
different sorts of maté are sold. 1. Cad-cuy or Cad-ciup, the new 
leaves and scarcely developed shoots, is of a delicate texture and yellow 
colour, and has an agreeable and pleasant flavour. 2. Caé-mirim, the 
leaves separated from the twigs and stalks, the mid-rib is also removed 
from the leaves. 3. Cad-guacu, or Caé-unnu, or Jerva de Palos, large 
old leaves with twigs and fragments of wood, has a strong bitter 
taste. In Rio Janeiro two sorts are known in commerce—maté leaf 
and maté powder. Maté has been frequently analysed, and the results 
have been published from time to time. The author has analysed the 
fresh leaves, &c., of the Ilex paraguayensis from the Orgu Mountains 
in Neufreiburg, with the following results :— 


In the air-dried leaves. 
Stearoptene 
Volatile oil, extracted by ether 
Fat and wax 
Green colouring matter 
Chlorophy!|1 and soft resin 
Brown acid resin 
Caffeine 
Bitter extractive matter 
Sugar 
Extractive matter and organic acids 
Maté-tannic acid, pure 
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In the air-dried leaves, 
Maté-viridic, crystallised 
Albumin, organised, inorganic salts, dex- 
trin, &c 
Moisture 
Cellulose 


He has also analysed leaves aud maté from Parana, and the qnanti- 
ties of the several constituents in 1000 parts are given in the subjoined 
table. 

In air-dried leaves, 

from which maté In commercial 

is prepared. maté, 

Volatile oil, extracted by ether... 0°179 0°026 
Caffeine ‘7! 5°550 
Chlorophyll and soft resin ; 16°755 
‘Brown acid resin t 25-500 
Matétannic acid, pure 16°755 
Matéviridic acid, crystalline .... ‘ 0-024 
Extractive matter L 16°610 
Albumin, salts, dextrin, &c. .... , 18°159 
Cellular matter and moisture .... “64: 908°379 


Various authors have identified the individual constituents of this 
substance thus: Trommsdorff found tannin; Stenhouse, caffeine; 
Rochleder recognised the identity of matétannic acid, and caffetannic 
acid, Hoffmann showed that it was also identical with tannin from 
tea. Arata distinguishes between the maté- and caffe-tannic acids in 
this way; the former requires 73°66 vols. of alcohol for solution, and 
by dry distillation yields catechol and resorcinol, whilst the latter 
requires 52°84 vols. of alcohol, and gives catechol only by dry distilla- 
tion. Soubeiran and Delondre state that maté contains the same 
essential constituents as coffee-leaf and in greater amount than coffee 
beans ; the author confirms this statement by numerous experi- 
ments. The aromatic principle has not been isolated, but by dry 
distillation a volatile oil is obtained of phenolic character and soluble 
in alcohol. D. A. L. 


Constituents of Lactarius piperatus and Elaphomyces 
granulatus. By T. Bissincer (Arch. Pharm. [3], 21, 321—345).— 
The author bas examined the chief constituents of these fungi. The 
fat extracted from Lactarius piperatus by ether yielded (1) a non- 
volatile acid melting at 69—70°, having the formula C,sH»O,. This 
acid had previously been isolated from the fat of another fungus, 
Agaricus integer, by Thérner (Abstr., 1880, 44) ; (2) a volatile acid, 
which was proved to be butyric acid; (3) glycerol; (4) a substance crys- 
tallising from alcohol in rhombic tables melting at 36—37°, which is 
probably an alcohol of the formula C,H,O. The non-volatile acid 
appears to exist in the fat in the free state; the butyric acid is com- 
bined as a glyceride. An analysis of the ash of Lactarius piperatus 
gave the following results expressed as pércentage numbers :— 
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Mannitol was obtained from Hlaphomyces granulatus ; it has previously 
been found in Agaricus integer by Thorner (Abstr., 1880, 44). 
W. R. Dz 


Vine Diseases and their Remedies. By H. Mitwrr and others 
(Bied. Centr., 1883, 630—637).—In the autumn of 1882, the vines of 
the Rhine provinces of Prussia were attacked by Peronospora viticola, 
and the disease spread rapidly into Hesse, Baden, and Alsace, it was 
thought, from the course so taken that Germany proper would not 
suffer as much as southern lands. An idea prevails that because 
the disease appears on the leaves only, it is not injurious to the 
grapes; but the author combats this idea, as the office of the leaves is 
to form sugar indispensable to the existence of the plant. The 
organism lives.in the interior of the vine-leaf and the buds; on the 
underside of the leaf it sends out its reproductive organs, delicate 
filaments with spores at the end of each; one of these if placed 
on a healthy vine leaf and moistened with a drop of rain or dew 
suffices to infect it, and it is quickly covered with the white spots 
denoting the disease; moist weather is therefore most favourable to 
its propagation. The spores carried to earth by the falling leaves 
survive in sufficient numbers to propagate the species next season. 
The author recommends all the leaves to be burned outside the vine- 
yard after the vintage, and the vines washed with a solution of 1 part 
sulphate of iron in 2 parts water. 

Goethe states that during a journey in France he noticed, on the 
same vines, Peronospora and Torula dissiliens, causing spots running 
from light brown to black, and causing the immediate fall of the leaf, 
Millordet and others describe several other vine diseases, American 
mildew grape-rust, which he ascribes to the Phoma uvicola, which 
does not itself kill the grapes, but attaches itself to those previously 
killed by the peronospora. 

Amongst the various remedies, besides that before named, is a solu- 
tion of sodium bicarbonate. F. v. Tchiimen describes a fungus which 
attacks the roots of the vine, Roesleria hypogea, completely destroy- 
ing the whole stock. This disease has committed great ravages in 
the department Haute Marne. Moisture is a most favourable condition 
forthe spread of this organism; the only remedy proposed is to pull 
up the vines by the roots, burn them, and cultivate other crops until 
the Roesleria disappears. 

Another disease, folletage de la vigne, is distinguished by sudden 
as off of leaves and buds, but the vines themselves do not always. 
ie, J. F. 


Phylloxera and Insecticide. By Grirarpin and others (Bie. 
Centr., 1883, 624—625).—Amongst the many remedies proposed for 
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the extirpation of these ruinous insects, Gerandin says the best results 
have followed the use of carbon bisulphide and the planting and 
grafting of American vine stocks. Martin says the stocks should be 
young and strong. Schule, on the other hand, has not found the 
planting of American vines to withstand the disease. . The use of 
naphthalene as an insecticide is recommended by Fischer; the trials 
made with this substance have been numerous, but, apart from its 
suitability, its comparatively high price is an objection to its use. 


J. F. 

Continuous Cultivation of Wheat and Barley at Woburn. 
By A. Vortcxer (Bied. Centr., 1883, 595—597).--This is a review of 
the operations at Woburn for the year 1882, as published in the 
Journal of the Royal Agricultural Society. The seed was of the same 
class as that of the preceding year, Browick wheat. The yield of 
grain was decidedly smaller than in 1881, but the straw was more 
abundant, owing to the damp weather. Sodium nitrate, beth alone 
and in combination with other mineral salts, has operated less favour. 
ably than in the past year, due probably to the damp also. Mineral 
manures used alone have produced but a small increase, confirming the 
results of previous years. Two plots manured the year before with 
sodium nitrate showed that there was no effective ammonia left in 
the soil, as they did not this year produce more than others which 
were unmanured for six years. Yearly applications of mineral 
manures alone on two other plots failed to give any increased pro- 
duction, whereas on the addition of ammonium sulphate or sodium 
nitrate the crop was at once trebled. Certain plots strongly manured 
last year with stable manure prove that there was very little nutritive 
matter left after the crop had been taken off, and that the ammonia 
was exhausted in the one season as in the case of the sodium nitrate. 


Culture of Cereals. By Mircxer and others (Bied. Centr., 1883, 
620—624).—Mircker contributes some notes on the culture of barley. 
He finds that hoeing more than pays for the additional labour, that a 
highly nitrogenous manure requires a thinner sowing, and that the 
distance between the drills largely influences the result. When the 
field is heavily manured, it is better to have them far apart, but when 
lightly manured it is better they should be closer together. The 
experiments are incomplete. 

The remainder of the paper contains details of various culture 
experiments, but they are only of local interest. J.F 


Digestibility of Certain Leguminose Straws. By Werske and 
others (Bied. Centr., 1883, 824—826).—The digestive coefficients of 
horse-, garden-, and Soja-bean straws as obtained from experiments 
with sheep, are as follows :— 
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D Organic | Albu- . Extrac- 
ta matter. | min. Fat. Fibre. tive. 


Horse-bean .. ‘ 52°17 | 47°21) 67°21 ‘ 64°38 
Garden-bean . . : 61°74 | 53°58 | 52°58 ‘ 72°27 
Soja-bean .... ’ 52°11 | 89°41 | 68°65 ‘ 62 ‘80 


EK. W. P. 


Sunflower-seed Cake as Fodder for Milch Cows. By M. 
Scuropt and vy. Peter (Bied. Centr., 1883, 609—612).—The use of 
this cake has been strongly recommended and highly praised by 
observers in Sweden and Denmark as a cheap and valuable fodder. 
The authors’ experiments, however, lead them to different conclusions ; 
the sunflower-seed as compared with palm-nut cake is more costly and 


produces less milk. The cattle, however, like it and eat it greedily. 
J. F. 


Cultivation and Yield of Potatoes. By O. Crsat and others 
(Bied. Centr., 1883, 828—839).—Cimbal, out of 38 sorts of potatoes, 
finds Aurora to produce the heaviest yield of starch per acre, and Snow- 
flake the lowest. Nitykowski, near Bremen, finds Imperator the best and 
Snowflake the worst out of 37 varieties. Sattig considers Gleason’s Seed 
to be the heaviest cropper on heavy land and also on light land, whilst 
Dabersche is most liable to disease. Yellow Rose, according to Ken- 
neman, is the best. J. Timm finds Chicago Early to do best on sandy 
loam, and Late Rose on marshy soils. Guierth found Early Rose to be 
most affected by wet, and Anderssen the best cropper, and also to 
have the highest percentage of starch. Emmel notes that the best 
yield is produced when whole large seed is employed, and when the 
eyes are downwards. <A. Leydhecker states that sets containing only 
the eyes from the end produce better crops than those sets which 
include only the side eyes. E. W. P. 


Potato Culture. By Gurapze-Korrvtin and others (Bied. Centr., 
1883, 625—630).—The author gives an account of experiments in 
culture on a large scale. The field was of 31 morgen of marly clay 
on limestone, and had been manured the preceding autumn with 
150 centners per morgen of stable manure. In the middle of April 
16 well-chosen sorts of potatoes were sown, the ground kept carefully 
cleared of weeds, and the crop harvested in October, with the results 
given in Table I (p. 484). 

A similar set of experiments were made by Sattig and Holdefleiss 
with 23 varieties, the soil being a mild loam. The crops yielded the 
number of centners per morgen given in Table II (p. 484). 

Champions and Early Rose were all sound; the others were more 
or less attacked by disease. 

Jacobs at Siernki made some few experiments in a field planted 
with rye the previous year, in good state, and which was manured 
again with 14) centr. cow manure, 1 cntr. Chili saltpetre, 1 cntr. 
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Tape I. 


Centner , ont Centner 
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AUPORS 2 cc cccccece 
Magnum Bonum... 
Grampian......... 
Champion ........ 
Aloohol ....cccsccce 
Farmer’s Blush .... 
Kasco .. cccccesece 


Euphylos ......... 


Own growing 84°50 
Late Rose........| 111°17 
Flourball ........) 105°00 
Richter’s Emperor.| 91°49 
Garnet Chili 94°92 
Pomegranate 79°54 
Gleason..........| 93°51 
Saxon bulb.......| 64°90 
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Taste II. 


A.—Manured with 180 Centners Snowflake ........- nahin 
per Morgen of Stable Manure. BED .cccccsccccccsvcceves 
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B.—Manured with 100 Centners oe ea Neate 
Chili Saltpetre per Morgen. Aleobol — 
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Magnum Bonum ............. ‘6 | Richter’s long bearing ..... “ 
DOROED 0 cccs ccccesccccccsces ‘ ae mcinnat ia 
BRTOTD coc cccccccscccccccecs 
Richter’s Emperor ........... 
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Baker guano superphosphate per morgen ; the seed averaged 10 cntr. 
per morgen, the crop in cntr. per morgen— 


Haag’s late Blue Rose 156°8 Improved Peach Blossom.. 146°4 
Paulsen’s Aurora.... 156°4 Kopsel’s Early White Rose. 1413 
Seed or Gleason .... 150°0 Early Goodrich 139°5 


All of them withstood the disease well, but the Gleason and White 
Rose were the healthiest. * 

Vibrans reports experiments with various kinds on two descriptions 
of soil. The first field (see Table III, p. 485) was a good black 
strong loam, on which barley after beets had been grown the previous 
year. In December, 150 cntr. of stable manure per morgen was put 
in, in April ploughed for seed, and top dressed with 1 cnir. super- 
phosphate and } centr. saltpetre, harrowed and sown. The second 
field was high, dry, sandy with humus. The summer was hot and 
dry, favourable for the first, but unfavourable for the second. 

The reports from various districts are all very favourable to the 
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Tasie III. 


Starch, 


Tubers. per cent. 


169 -00 16°4 27°72 


Emperor ..sesececeeececece 
134 °30 17°9 24°04 


Anderssen . 


ee 135 °15 17°5 23-65 


Cs coeeateescesesasdeusdecaewes 149 -20 15°4 22°98 
Early Nassengrunder ...........++- 138 °90 16°4 22°78 
Mo 6646 b6 SS KOb6ES DE ete nReE KS 134 °40 16 °6 22°31 
BED ici ccdwdecesvcesentke rer ee 135 -90 16°4 22°29 
Champion .....ceeecececcsecececees 130-0 16 °6 21°58 
117 °20 18 °4 21°57 
114°75 17°9 20°64 
126 -80 15°6 19°78 
129 -56 15°1 19°55 
118 -50 15 °6 18°49 
SS NEN 0.04) 3966 64 oncecneute 133 -00 12°8 17 *02 
TAI. 6. 0460 60:06466006-404060 8008 107 *20 15°8 16°94 
BP sccccesccsaces ies eacenwes 128°0 13°0 16 '64 
SID GEE. 6.64400000.00 00 e0senseeue 103°8 15°8 16°39 
base cecccccevece 105 *25 15 °4 16°21 
Paulsen No. 13 .......- o6e4e0eseeees 138°00 11°7 16°15 

Field No. 2. 


ON cin de akin ecien ian ee teh’ dtetediad 116 °70 20°1 23 -46 

oe 124 °25 17:1 21°25 
110-29 17°7 19°52 
106 °50 17°5 18°54 
° 98 50 18 °2 17 “92 
ES eee 100 °47 16 °6 16°67 
Farmer’s Blush sedan an 98 *66 16°4 16°17 
EP ee ee 100°10 14°5 14°50 
isan bash auteas ends ‘ eee 100-0 14°7 14°70 


Champion, both for hardiness and resistance to disease, as well as 
being a large yielder. 

A variety of suggestions are made to prevent the disease, such as 
trenching them up very high, planting them before winter 20—24 cm. 
deep, and in the next spring another row between the first at the 
depth of 8—12 cm. The deeply-planted were not frozen, and at har- 
vest none of them were diseased, and but few of the spring sown. 

Another plan is to wash the seed potatoes, dust them with flour 
sulphur and common chloride of lime till they acquire quite a thickish 
coating, then strew ashes on them. 


Researches on Sugar-beet. By H. Hetiriecet and others (Bied. 
Centr., 1883, 842).—By “ pitting” beet, an increase to the amount of 
5 per cent. of its weight is obtained, due to absorbed moisture. The 
extraction process shows a smaller percentage of sugar than the 
polarisation method in the ratio of 95 : 100. The juice has a higher 
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sp. gr. than the root. Of two methods of obtaining the sugar from 
the juice, the digestion is better as regards yield than the extraction, 
In drawing samples, only good ones of medium size should be taken. 


E. W. P. 


Heat Radiation from the Earth. By J. Tynpat (Bied. Centr, 
1883, 577—512).—A summary of experiments made by Tyndall, 
which originally appeared in Nature, the points chiefly dwelt on by 
the reviewer being the effect of invisible aqueous vapour in the atmo. 
sphere, the presence of which prevents the radiation of heat from the 
earth, J. F. 


Micro-organisms in Soils. By R. Kocn and P. Micuet (Bied. 
Centr., 1883, 581—582).—From examinations of a large number of 
samples, Koch found that the superficial layers of soil were very rich in 
germs of bacteria, particularly in bacilli. Micrococci were only found 
in places which had not been cleansed from decaying matter; the 
latter perished on heating the samples, but the bacilli did not, being 
mostly in the condition of spores, and it appears probable that they 
are iutroduced by means of manures and household offal. 

The quantity of micro-organisms diminishes very rapidly with 
increase of depth, so that at the distance of 1 metre from the surface 
the earth is very free from them. Miguel attempts to estimate the 
number present in 1 gram of soil taken from a depth of 0°20 metre 
from the surface, and found in three samples from— 


Montsonris . 700,000 organisms. 
Gennevilliers, manured with liquid sewage. 870,000 “ 
Do. not so treated 900,000 - 


The office of those minute organisms appears to be of great im- 
portance in the transformation of substances to forms suitable for 
plant-food. : a J. F. 


Sterile Soil from California. By A. Vortcxer (Bied. Centr. 
1883, 642).—The composition of this soil shows no deficiency in plant 
foods. The author thinks its sterility is due to its strongly alkaline 
reaction. To cold water it yields a half per cent. of mineral matter; 
sodium and potassium carbonates, sodium chloride, and nitrate. The 
author thinks nothing would make it fit for tillage but irrigating 
frequently to wash out the alkalis. J. F. 


Theory of Manuring.. By P. Wacner and others (Bied. Centr, 
1883, 798—818).—In a set of experiments already described, the 
results were untrustworthy, because of the small quantities of phos- 
phate employed. In the present series, a larger quantity has been 
used, so that the differences of yield are more marked. Buckwheat, 
peas, oats, and vetches were the plants, and they were manured with 
precipitated calcium phosphate, and 21 per cent. citrate soluble phos- 
phate (858 kilos. per hectare). Of these plants, vetches produced the 
highest increase above the blank plots, buckwheat least, and the 
albuminoids and phosphates of the peas and buckwheat were sensibly 
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raised. In 1882 experiments were made to estimate the value of 
calcium and potassium phosphates in comparison with the soluble 
phosphoric acid of superphosphates. Peas were grown in zinc boxes 
25 cm. broad and 50 cm. deep, containing sandy soil; precipitated 
calcium phosphate was added at the rate of 150, 300, and 450 kilos. 

r hectare; and as gypsum is present in a “super,” some plots were 
set apart for this substance. Nitrogen as sodium nitrate (50 kilos. N 
per hectare, 200 kilos. potash as potassium chloride, and 300 kilos. 
superphosphate) were the other manures. As the plants grew, the 
phosphates showed their influence by the darker green, broader 
leaves and stronger stem; at the same time the lower leaves became 
yellow and spotted prematurely. On weighing the yield, it was found 
that nitrogen had had no great effect by itself, producing only an 
increase of 1°5 per cent., and in conjunction with phosphate and 
potash, 53 percent. Phosphates and potash were the most productive, 
but the increased ratio of phosphate to potash produced a correspond- 
ing fall in the ratio of straw to grain. The presence of the gypsum is 
considered to have been decidedly lowering to the yield, as one plot 
indicates ; and the superphosphates, whether soluble in water or in 
“citrate,” seemed to be equally valuable. The addition of phosphates 
was accompanied by a decreased yield and by an earlier yellowing of 
the leaves, with an increased percentage of phosphate in the plant 
itself. The addition of phosphates to nitrogen and potash raised the 
yield, but no increase in assimilated phosphoric acid; consequently, 
the author considers that the modern theory of the solvent action of 
nitrates on the phosphates in the soil must be modified. As stated 
above, the phosphates in the whole crop were increased, but further 
investigation showed that the increase was in the straw, whilst the 
percentage in the seed fell. The effect of the various manures on 
the albuminoids was only noticeable in those plants manured with 
superphosphate and nitrogen, when it was found that the albuminoids 
increased in the straw, but fell in the seed. A second series of expe- 
riments was also instituted in 1882, when the manures were 20 kilos. 
N per hectare, half as sodium nitrate, half as ammonium nitrate, 
178°6 kilos. potash as chloride, and 40, 55, 70, 85, 100, 115, 130 kilos. 
phosphoric acid as fine superphosphate, precipitated phosphate, washed 
mineral “super,” and potassium phosphate, also as much gypsum as 
corresponded to that in the washed super. The experiment is to 
be found in a previous communication. The results obtained are 
fully described, given in tabular form. It was found that so long as 
an increase of phosphate produces an increase of yield, the two incre- 
ments bear a constant ratio to one another; but that after a certain 
point no further advantage is gained by increasing the quantity of 
manure. In the cases in question, the limit was 115 kilos. per hectare. 
When the various phosphates are compared with one another as 
regards their value, putting fine-grained super = 100, we find coarse- 
grained = 155, precipitated phosphate = 104, washed superphos- 
phate = 80, and potassium phosphate = 103. If we allow that the 
gypsum present in the supers has a lowering effect in all cases, equal 
to that produced by gypsum alone, we may then calculate the effect 
of phosphates free from gypsum, This has been done, with the 
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remarkable result that all the various phosphates produced practically 
the same effects in the crops. Increase of phosphates in the ash of 
the plants was independent of the form in which the phosphate wag 
applied, and the quantity in the ash increased with that applied. Ip 
like manner, the albuminoids were not affected by the form of combi. 
nation, or by the quantity so long as there was an increase in the 
yield. To test the after-action of various phosphates, the soil, after 
removal of the peas, was planted with vetches and barley, and then 
it was found that, as before, the increase of yield was in direct pro- 
portion to the increase in manure, and that 115 kilos. phosphoric acid 
per hectare was the limit beyond which it was not advisable to pass: 
also as regards the manurial value of the different sorts, the results 
were identical with those of the previous season. The action of several 
other manures on plants has been described by the authors, as will be 
seen by reference to a previous uumber, where it is stated that potash 
has an injurious effect on the quality of potatoes; but the experiments 
of 1881 show that potassium chloride, after a strong manuring of 
phosphates, has no detrimental influence. E. W. P. 


Value of Various Nitrogenous Manures. By M. Mircxs 
(Bied. Centr., 1883, 584—590).—These experiments were made to 
verify those previously made by Seyffert, and were carried out by 
Albert. Chili saltpetre: The plants to which this manure was applied 
flourished during their entire growth. Ammonium sulphate had not 
so good an effect, the plants being far inferior to those of the first 
experiment. Horn-meal gave very satisfactory results at first, buta 
sort of second growth springing from the roots shortly before ripening 
weakened the plants. Blood-meal was slow in operation for three- 
fourths of the time, but then the plants made great progress ; leather- 
meal gave very poor results; the fermented meal something better 
than the raw, but both unsatisfactory. Bone-meal, both raw and fer- 
mented, were very satisfactory, the latter causing a larger yield of 
straw ; fermented blood-meal acted similurly to unfermented, but with 
greater energy. A plot which received no nitrogenous manure, but 
to which were added all mineral salts necessary for the growth of 
plants, made a very poor appearance, and the results in both straw 
and grain were unsatisfactory. The results show the sodium nitrate 
and horn-meal as the first, and the leather as the lowest in the scale of 
the manures tried. 

The influence of these manures on the composition of the oats 
grown with them was very, marked, the percentage of protein matter 
in that with leather, ammonium sulphate, and sodium nitrate being 
lowest, and with blood-meal and horn-meal yielding the highest. The 
time of harvesting also was influenced by the nature of the 
manures, those in which the nitrogen existed in an easily assimilable 
condition being first ready for cutting, but where it was present in an 
organic staté as albumin, fibrin, &., the harvest was some eight days 
later and the ripening irregular; the nitrogen in bones being in the 
form of gluten, was easily available. 

Experiments were also made in order to test the reputed poisonous 
influence of cyanides on vegetation, but ammonium cyanide was 
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found not to be actually poisonous, and in certain cases its effects on 

oats were beneficial. The author thinks that farmers need not be too 

much afraid of purchasing superphosphates with a small percentage 
F. 


of cyanides. J. 


Examination of Aves Guano. By M. Mircker (Bied. Centr. 
1883, 582—584).—This deposit of guano, recently introduced to com- 
merce, is found in the Aves Island, situate in the Carribean Sea off 
the coasts of Venezuela. The quantity is considerable, and according 
to the analyses of Marcker and others, it is one of those guano phos- 
phates rich in phosphoric acid, but poor in nitrogen, the estimation of 
the former in different samples being 33°83 ; 25°18; 23°33; 33°12 per 
cent.; nitrogen, 0°21 to 0°28 per cent. It is described as being in 

condition, a 5 kilo. sample which was examined containing 
powder 77°6 per cent.; grains 1—2 mm. 15°8; pieces over 2 mm., 66 
per cent. J. F. 


Guano from Aves Island. By E. Giinrz (Dingl. polyt. J., 249, 
187).—This island, off the coast of Venezuela, contains an enormous 
deposit of guano, which, when suitably prepared, has the following 
composition :— 


Organic matter 
Iron oxide 


Phosphoric anhydride 
Sulphuric anhydride 
Carbonic . 

Nitric 


The total nitrogen in this prepared guano is 0°284 per cent. 
J. T. 


Preparation of Poudrette. By Weicerr and C. Encter (Bied. 
Centr., 1883, 819—821).—The contents of the cesspools are first dis- 
infected by manganous chloride, and the liquid portion heated with 
lime, and boiled by steam, the resulting ammonia being collected in 
sulphuric acid. The liquid thus freed from ammonia then passes 
through a series of cisterns containing peat, which retains much of 
the potash and nitrogen in forms other than ammonia. The sediment 
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in the original liquor is dried, pressed, ground, and sold as poudrette 
and contains 3—10 per cent. P,O,, 0°3—10 per cent. K,0, 1—5 per 
cent. N. 

Engler compares this process with those of Podewits and Lernur, 
and considers that the one described above (Buhl and Keller) is the 
most economical. E. W. P. 


Some of the Changes which the Nitrogenous Matter in the 
Soil Experiences. By R. Warineron (Bied. Centr., 1883, 794~ 
796).—The supply of nitrogen to the soil is kept up by the residue of 
the plant growing therein, the added nitrogenous manures applied, and 
that which is contained in the rain which falls, viz., 3—4 kilos. per 
hectare yearly, also a sraall quantity which is absorbed by the soil 
directly from the air as ammonia. The fertility of the soil is 
in a direct ratio to its richness in nitrogen, and that this law is 
correct is shown by the results obtained by the experiments on wheat 
and barley at Rothamsted ; in both cases, the percentage of nitrogen 
and carbon is highest on those plots which received 7 tons farmyard 
manure per hectare, and which consequently produced the heaviest 
crops. Those plots which received ammonia salts were uot rich in 
nitrogen, as much of it passed away into the drains as nitrates. 
Grasses and clover are the best retainers of nitrogen, whereas roots 
are the worst. The author likewise describes the nitrification process, 
and addnces figures from his analyses of the drainage waters in sup- 


port of the theory. E. W. P. 


Inferior Manures. By Srutzer and others (Bied. Centr., 1883, 
590—592).—The authors notice certain manures sold principally in 
the vicinity of Cologne, which are of inferior composition, one in par. 
ticular, called a siliceous poudrette, contained soluble phosphoric acid, 
none; total phosphoric acid, 0°2; nitrogen, 0°3; sand and clay, 82'8; 
silicic acid, 11°1; the selling price being 6 marks per centner, and the 
valuation 33 pfennige or 4-mark. J. F. 


Continuous Cultivation without Stable Manure, employing 
Artificial Manures. By D’Avine (Bied. Centr., 1883, 643).—This 
cultivation has been continued at Montoir (Loire and Cher) for 14 years 
with great success. The land in harvest is manured with 500 kilos. 
superphosphate, and in spring with 500 kilos. -of special St. Gobain 
manure, or other equal to it. The accounts show a balance to 


profit. : J. F. 
Manuring of Tobacco. By J. Nesster (Died. Centr., 1883, 642). 
—Tobacco requires much potash in manure used in its cultivation, 
from one hectare yielding 33 centners it withdraws 75 to 100 kilos. 
potash ; the potash cannot be applied in the form of chloride, as that 
yields a badly burning tobacco, so do other chlorides. Sulphates and 
nitrates, on the contrary, give a quick burning leaf; the best results 
have followed the application of 150 to 200 kilos. per hectare in suit- 
able form. Stable manure should be cautiously used; phosphates 
are not of much use, but nitrogen should be used freely. Wool-dust 
would be a very good manure if its nitrogen was of quicker assimila- 
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tion; if used in a compost it should do well. Tobacco requires 
moisture and a loose humous soil: stable manure containing chlorides 
should be used early, and probably would do better if applied to the 
crop grown immediately previous to the tobacco. J. F, 


Sodium Nitrate and Ammonium Sulphate as Manures for 
Beets. By P. P. Denérain (Bied. Centr., 1883, 593—594).—It may 
not be important, on some soils, whether nitrogen be applied in either 
of those forms, but the author has found a great difference in the 
results of their application on his experimental field at Grignon, a 
light soil containing lime, the ammonium salt having a very injurious 
effect on the roots if the soil did not possess sufficient organic con- 
stituents, some plots which were strongly manured with ammonium 
sulphate having had to be resown. He also found that the use of too 
strong a dose of the nitrate had not the effect of increasing the yield 
in proportion. In one experiment, in 1877, 400 kilos. per hectare 
produced 36,900 kilos. of roots, testing 17°4 per cent. of sugar; 
whilst 1,220 kilos. per hectare yielded but 29,800 kilos. of 12°7 per 
cent. sugar. 

These results differ so much from a similar series of experiments 
made by Miarcker, that the editor suggests there may be some condi- 
tions attached to the experiments which have escaped notice. 

J. F. 


Stassfurt Salts as Absorbents in Stables. By M. Mircxer 
(Bied. Centr., 1883, 598—599).—The use of potash salts in stables for 
the purpose of absorbing and fixing ammoniacal exhalations is 
strongly recommended, but the author advises care in their selection, 
as those which contain much chlorides are less suitable, being very 
deliquescent and unpleasant to manage. Of the four cheaper salts : 
carnallite, kainite, polyhallite, and krugite, the first contains 24°3 per 
cent. of potassium chloride and 31°0 of magnesium chloride; it is 
therefore least suitable of all. Kainite containing 17 per cent. mag- 
nesium chloride can be used, but the author recommends krugite 
containing 20 per cent. potassium sulphate, and nearly 34 per cent. 
calcium sulphate, as the most useful for the purpose. J. F. 


Analytical Chemistry. 


On Desiccators. By E. Fieiscuer (Anal. Zeitschr., 23, 33—85): 
—It is generally assumed that the air contained in a desiccator, after 
exposure for a few hours to the desiccating substance, is perfectly 
devoid of moisture. The author has made some experiments with a 
Lambrecht’s hygrometer, and finds that whilst sulphuric acid after 
35 minutes left bat 30 per cent. of the original amount of moisture, 
after 1 hour 18 per cent., and after 105 minutes none at all, calcium 
chloride after 2 hours left 31 per cent., after 4 hours 25 per cent., and 
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after 6 hours 21 per cent. of moisture. The author therefore condemns 
the use of calcium chloride as a drying substance for desiccators, 
O. H. 
Detection of Chlorine, Bromine, and Iodine. By F. Jong; 
(Chem. News, 48, 296).—With regard to Vortmann’s process for the 
separation of chlorine, bromine, and iodine (Abstr., 1883, 119, 1167), 
the author has introduced a simple plan of utilising the same principle, 
A small quantity of the substance to be tested is put in a test-tube 
along with some manganese dioxide and a little water. One dro 
only of dilute sulphuric acid (1 in 10 of water) is added; a brown 
tinge indicates iodine ; boil until violet vapours cease to appear, and 
repeat the treatment with one drop of acid, and boiling until no more 
iodine vapour appears. Now add 2 c.c. of the dilute sulphuric acid 
and boil; bromine, if present, will be evolved. Repeat treatment 
with 1 c.c. of acid and boiling until all the bromine is expelled. 
Allow residue to cool completely, then mix with an equal volume of 
conéentrated sulphuric acid and warm; if chlorine is present, it will 
be evolved. D. A. L, 


Estimation of Sulphur in Pyrites. By G. Lunae and C. 
Bopewia (Chem. News, 48, 285).—Lunge has decided, from the 
results of experiment, that the nitric acid used in the aqua regia 
employed for dissolving pyrites should not exceed sp. gr. 1°420. 
Bodewig’s process for “opening up” pyrites is as follows :—About 


0°5 gram of substance is put into a small stoppered flask with 30 c.c. 
of water; 4c.c. of bromine are then added, the stopper put in, and 
the flask shaken for five minutes. When the oxidation is complete, 
that is, when all the bromine is dissolved and all the pulverulent 
sulphur has disappeared, the liquid is washed into a shallow vessel, the 
greater part of the bromine allowed to evaporate, and the solution 
neutralised with ammonia, but not so as to form a permanent precipi- 
tate. It is then poured into excess of hot ammonia in a platinum 
capsule, and after digesting for 15 minutes over a flame, is filtered. 
The sulphuric acid is determined in the filtrate in the usual manner. 
Iron cannot be determined in the same sample, as some of the metal 
is always volatilised with the bromine. D. A. L. 


Estimation of Thiosulphuric Acid. By G. Briicrtmayy 
(Anal. Zeitschr., 23, 24—25).—The proposed method consists in the 
oxidation of the thiosulphate by an excess of permanganate, and the 
estimation of the sulphate formed. O. H. 


Note.—The proposal is ‘neither novel, nor has it any advantage over 
the ordinary volumetric methods.—O. H. 


Volumetric Determination of Ammonia. By H. Bzcxvets 
(Dingl. polyt. J., 249, 426).—The author states that phenolphtha- 
lein cannot be used as indicator for the titration of ammonia; he, 
however, advocates the use of phenacetolin. . B. 


Purification of Ammonium Fluoride. By P.T. Austen and 
F. A. Wizper (Chem. News, 48, 274).—One of the most convenient 
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methods of determining silica in ores is to expel it as fluoride by means 
of ammonium fluoride and sulphuric acid or hydrofluoric acid alone ; 
put neither pure hydrofluoric acid nor ammonium fluoride can be pur- 
chased. The authors have therefore introduced the following method 
for their purification. The ammonium fluoride or hydrofluoric acid is 
treated in a platinum dish with excess of strong ammonia; it is then 
filtered direct into the crucible containing the ore, through a folded 
filter previously washed with hydrofluoric acid, and supported in a 
ring of platinum wire. The liquid is acidified with sulphuric acid, 
evaporated to dryness, and ignited as usual. D. A. L. 


Estimation of Ammonia in Vegetable Extracts. By E. 
Scuutze (Anal. Zeitschr., 23, 13—16).—It has been pointed out 
that Schlésing’s method is not applicable in presence of aspara- 
gine, as this is decomposed with formation of ammonia. The author 
shews, however, that even after two days’ contact with caustic lime 
only about 1 per cent. of the asparagine is decomposed, whilst ammonia 
salts yield during that time the entire amount of the ammonia con- 
tained in them, and that therefore even in fluids comparatively rich 
in asparagine the error is very small, and may safely be — 

. 

Volumetric Determination of Combined Nitrous Acid. By 
L. P. Kinnicurr and J. U. Ner (Chem. News, 48, 274).—Finding the 
old method for the determination of nitrous acid in commercial 
samples of potassium and sodium nitrites unsatisfactory, the authors, 
after numerous experiments, devised the following modification of it. 
One part of the sample of nitrite is dissolved in at least 300 parts of 
water, and decinormal potassium permanganate is dropped in until a 
decided and permanent red colour is obtained ; two or three drops of 
dilute sulphuric acid are then added, and immediately afterwards an 
excess of the permanganate solution. The liquid is made strongly 
acid with sulphuric acid, heated to boiling, and the excess of per- 
manganate titrated with decinormal oxalic acid. Concordant results 
have been obtained by this method. The volumetric method for the 
determination of sulphites has been studied, but the results are not 
satisfactory either by the method described above or by iron alum 
and permanganate. D. A. L. 


Ammonium Ferrous Sulphate as a Reagent for Nitric Acid. 
By P. T. Austen and J. C. CHaMBeRLAIN (Amer. Chem. J., 5, 209).— 
As solutions of this salt are quite fit for use after standing for three 
months in a closed bottle, or for three weeks in a loosely-covered 
beaker, the authors recommend it for use in place of ferrous sulphate. 
Addition of about 2 per cent. of sulphuric acid improves its keeping 
powers. It is quite as delicate a test as ferrous sulphate. n ‘ 

. J. G. 


Estimation of Phosphoric Acid as Magnesium Pyrophos- 
phate, and the Influence of Reagents employed in separating 
the Acid from Bases. By D. Linpo (Chem. News, 48, 217—221 ; 
230—231 ; and 239—243).—Pure microcosmic salt is eraployed in 
this investigation. After crushing and pressing between filter-papers, 
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it can be preserved in well-ground stoppered bottles for some time 
without change, although in time it loses weight. 

In order to vary the tests, the pure salt was employed in different 
conditions, and test-solutions of various strengths were used thus :— 
Magnesia mixture containing per c.c.—(1) 0°0156 gram MgCl, 
0-0825 NH,Cl, 0°0194 NH,; (2) 0°0312 MgCl,, 0°1650 NH,Cl, 0-0127 
NH;; (3) same as (1) without NH;. Dilute ammonia containing— 
(1) 6°34, (2) 2°52, (3) 1:20, (4) 11°54 NH, per cent. 

Gooch’s method of filtration is employed, the perforated crucible 
being provided with a plain one to act as a jacket. 500 c.c. of sola- 
tion only were made at a time, and contained 7°5318 grams of micro. 
cosmic salt. For test experiments, 25 .c. of this solution diluted with 
75 c.c. water was precipitated with 12 c.c. of magnesia mixture (1), 
10 c.c. of ammonia (1) added when the precipitate had settled, and 
the precipitate was washed with 200 (c.c.) of ammonia (3). Modified 
test experiments had the 10 c.c. of ammonia (1) added before instead 
of after precipitation ; this is not to be recommended. Over 490 expe. 
riments have been made, and the author’s conclusions, with some 
average results, are given below. 

Experiments with solid salt method yielded accurate results, 
Moderate heat (60°) does not affect the accuracy of the results. 
Large eacess of magnesia mixture added gradually never does harm, 
except in cases mentioned below, and is even necessary in pre- 
sence of ammonium chloride, oxalate, and citrate, but even moderate 
excess added all at once causes high results, thus:—P,O, per cent. 
found = 100°15 with 33 magnesia mixture (1) added gradually, 
100°37 with 15 c.c. magnesia mixture (1) added all at once, and 100°10 
in tests. The best method of adding the magnesia mizture is from 4 
burette, a drop per second, with constant stirring. When concentrated 
solutions are precipitated, low results are obtained with magnesia 
mixture (1) ; this is owing to the ammonia present, as accurate results 
aré obtained with mixture (3). 


12 c.c. Mg. mix. (1). | Test. 12 c.c. Mg. mix. (3). 


99 *86 100°12 100 ‘02 ‘ P,O, per cent. 


With neutral magnesia mizture (3), the precipitation is not complete 
until the ammonia is added, which should be dilute (No. 3 solution), 
and should be run in by drops, stirring constantly. The precipitate 
is highly crystalline and easily washed; the results are accurate. 
Precipitation in presence of excess of free ammonia gives rise to low 
results; thus, when a solution was precipitated containing 85 c.c. of 
ammonia (4), 99°63 per cent. was obtained, the tests averaging 100°04. 
This is probably due to the fact that the precipitate being bulky, 
amorphous, and difficult to wash, the washing solution dissolves 
more of it than in the case of crystalline precipitates. The precipitate 
is crystalline in presence of ammonium citrate, oxalate, or chloride 
(in large quantities), even when there is much free ammonia. 
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With regard to the solubility of the precipitate in dilute ammonia, no 
measureable difference has been detected between the solubility of 
the highly crystalline precipitates and that of the more bulky pre- 
cipitates obtained in the ordinary test experiments. By a series of 
experiments it was found that precipitates washed with 200 c.c. 
ammonia (2) gave an average 100°04, whilst others washed with 
600 c.c. gave 99°62. The difference, 0°42 per cent., represents the 
solvent action of 400 c.c. of ammonia (2), which would amount to 
00063 gram of Mg,P.0, per 3 litres of this solution. By direct 
quantitative experiments 3 litres of ammonia (2) washings gave an 
average of 0°0068 Mg,P,0;. From similar observations with solu- 
tion (3), the numbers 0°0086 gram calculated, 0°009 gram found, 
were obtained. Therefore, in washing with ammonia (2) 0°0002, and 
with ammonia (3) 0°0003 must be added to the weight of the pre- 
cipitate for every 100 c.c. employed. Precipitation in the presence of 
ammonium chloride, oxalate, and citrate is generally productive of low 
results, and that this is not wholly due to the solvent action of these 
salts on the precipitate is evident from the fact that the quantity of 
magnesia mixture required to counteract the solvent action of a given 
quantity of oxalate or citrate will not, if used in excess, precipitate 
all the phosphoric acid in presence of a similar quantity of oxalate 
or citrate, the volumes of the solutions being the same in both 
cases. It is probable, therefore, these reagents exert an action which 
impedes the formation of ammonium-magnesium phosphate, as will 
be observed by comparing some of the results in the tables (p. 496), 
which illustrates the effect exerted by these salts on the results 
obtained. When citric acid is employed, it is necessary to ignite the 
precipitate strongly to get rid of the carbon ; this causes a somewhat 
greater loss in weight than when ignited in the usual way. 

There is no evidence to support the idea that excess of magnesia 
mixture throws down magnesium oxalate or citrate, and therefore 
gives high results. 

The solvent action of these ammonium salts on the precipitate is 
seen in the next table, along with the effect of using excess of mag- 
nesia mixture, which retards or even stops this solvent action. 


Washing with 
solution con- 
taining 
6 grms. NH,Cl. 
Washing with 
do. and 20 c.c. 
Mg. mix. (2). 
Washing with 
solution con- 
taining 
1 grm. NH,. Ox. 

Washing with 
do. and 20. c.c. 
Mg. mix. (2) 
Washing with 
solution con- 
taining 
2 grms.Ci(HO),. 
Washing with 
do. and 20 c.c 
Mg. mix, (1). 


99°99 


© 
bo 
a 
a 


98°62 


2 
g 
z 


99°96 |100°01 


8 
g 


100°06 


Ammonium sulphate gives rise to slightly high results ; so that if 
reprecipitation is necessary accurate results are required in pre- 
sence of this salt. Phosphoric acid can be separated by the oxalic 
method quite as accurately as by the molybdic method, even in the 
presence of aluminium and iron, provided the simple but necessary 
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precautions indicated above are taken. Use only moderate excess of 
ammonium oxalate for precipitating the lime; use citric acid freely 
in presence of metallic oxides; precipitate with an excess of weak 
magnesia mixture added in the manner recommended, and when the 
precipitate is settled a large quantity of stronger magnesia mixture 
should be dropped in, &c. 

In mixing citric acid solutions of ferric chloride with ammonia, the 
ammonia should always be added, as is generally done, after the citric 
acid and iron, for by doing the reverse the author obtained a pre- 
cipitate deeply stained with ferric oxide in the subsequent precipitation 
of ammonium magnesium phosphate. D. A. L. 


Separation of Strontium from Calcium. By M. D. Simersxy 
(Chem. News, 48, 296).—The method is based on the fact that 
when a mixture of ammonium oxalate and sulphate is added to a solu- 
tion containing strontium and calcium, all the strontium is precipi- 
tated as sulphate, whilst the calcium is found as oxalate, or its pre- 
cipitation may be prevented altogether by acidifying the solution with 
hydrochloric acid. it is applied in the following manner :—lIron, 
alumina, &c., having been removed, filtered off, &c., the solution is 
acidified with hydrochloric acid, and precipitated by a solution con- 
taining per litre 200 grams of ammonium sulphate and 30 grams of 
oxalate. The strontium sulphate is filtered off, and the calcium is 
precipitated as oxalate by supersaturating the filtrate with ammonia. 
Satisfactory results have been obtained. D. A. L. 


Qualitative and Quantitative Separation of Bismuth from 
Copper. By J. Liwe (Chem. News, 45, 296).—In a previous com- 
munication, it was shown that bismuth and copper were precipitated 
from their solutiots by potash and soda in the presence of glycerol, 
but that they were redissolved by excess of the precipitant. In this 
alkaline solution both are reduced by glucose at a boiling heat, the 
copper to red oxide, the bismuth to tinely-divided metal, but in the 
cold or at a gentle heat the copper only is reduced after several hours, 
whilst the bismuth in solution remains unchanged, and even after 
several days only small quantities of the metal are deposited. This 
difference of behaviour is applied in the following manner for analytical 
purposes. 

A moderately concentrated and slightly acid solution of the nitrates 
of the metals in question is mixed with a measured volume of soda 
until a precipitate forms and the liquid is alkaline; twice this volume 
of soda is now added, and pure glycerol stirred in until the precipitate 
is redissolved and the liquid clear. This solution is now mixed with 
@ solution of glucose (1 in 6 or 8 of water) in quantity sufficient to 
make the sugar equal to three or four times the joint weight of the 
metals. The beaker is now covered over and left in a cool dark place 
for eight to ten hours, when the liquid will have lost its blue colour, 
and all the copper will be deposited as red oxide, from which the 
supernatant liquid is separated. The copper oxide is washed first with 
water containing glycerol and soda, collected on a weighed filter, well 
washed with water, dried at 100’, and weighed. The alkaline liqnid 
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from the copper oxide is boiled in a porcelain capsule, stirring gently, 
for a short time, and when cool the metallic bismuth is tiltered on q 
weighed filter, having been previously washed with water containing 
soda; it is then washed, dried, &c., in the same way as the copper. 
The operations with the finely-divided bismuth should be conducted 
as quickly as possible. D. A. L. 


Analysis of Stannate of Soda. By P. T. Austen (Amer, 
Chem. J., 5, 210—211).—The amount of stannic acid in this salt is 
usually determined by adding sulphuric acid to the hot solution 
until it becomes faintly acid ; the results so obtained are good, but 
the gelatinous precipitate is very troublesome to wash. By adding 
strong nitric acid in excess and boiling, the author finds that the tin 
is completely precipitated as metastannic acid, and is much more 
readily washed and filtered than that precipitated in the usual 
manner. A. J. G. 


Brucine a Test for Tin. By E. R. Dryer (Chem. News, 48, 
257).—Dissolve 0°1 gram of crystallised brucine in 1 c.c. pure nitric 
acid, add 50 c.c. water, heat to boiling, and cool. This solution gives 
a purple coloration with solutions containing stannous chloride. 
Neither zinc chloride, nor nascent hydrogen, nor organic matter, 
interferes with the reaction, but ammonium sulphide and sodium 
hyposulphite act like stannous chloride. To test for tin, dissolve the 
mixed sulphides of antimony and tin, obtained in the ordinary 
analytical separation, in hydrochloric acid, evaporate, dilute with 
water, and place a strip of platinum and a strip of zinc in the solu- 
tion and in contact for several hours; metallic antimony is deposited 
on the platinum, whilst stannous chloride remains in solution, and 
can be tested for with a few drops of the brucine reagent. A distinct 
colour has been obtained with a drop containing only 0°0000025 gram 
of stannous chloride, whilst a drop containing 0°00002 gram gave a 
barely perceptible cloudiness with mercuric chloride. The reagent 
must not be too dilute, or the colour will be pale and indistinct; 
neither must it be used in excess, for then dirty green is produced 
instead of purple. The author finds this test for tin more delicate, 
more striking, and more convenient than the mercuric chloride 


test. D. A. L. 


Separation of Cobalt from Nickel. By J. Ciark (Chem. News, 
48, 262—263).—The author has modified Dirvell’s process (Abstr., 
1880, 287), the following being the chief points :—Instead of micro- 
cosmic salt, ammonium phosphate is found most suitable for precipi- 
tating the cobalt ; sodium phosphate may be used, but large excess is 
necessary, whilst only a small amount of ammonium phosphate over 
that required for precipitating the cobalt, need be employed. Also it 
is not necessary to use ammonium carbonate or acetate, for ammonium 
chloride or sulphate, or nitrate, will do as well as the latter, and 
better than the carbonate. The following is the process :—In ores, 
the cobalt and nickel are precipitated as sulphides in an acetic acid 
solution, great care being taken to eliminate manganese, which would 
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interfere with the correct estimation of the cobalt. The mixed sul- 
phides are ignited, weighed, and dissolved in nitro-hydrochloric acid. 
The solution containing the two metals is mixed with ammonium 
phosphate (about five times the weight of the combined cobalt and 
nickel) and with about 5 parts of the hydrochloric acid for every part 
of the ammonium salt, the mixture is boiled, the vessel removed from 
the flame, and while still hot ammonia is added in small quantities at 
a time until the precipitate, at first formed, is redissolved. The solu- 
tion is then stirred vigorously, when the fine purple crystalline 
ammonium cobalt- phosphate separates out; 10 drops of ammonia are 
added, and the beaker placed on a water-bath for a few minutes. As 
soon as the precipitate settles, it is filtered, &c., and weighed as 
cobalt pyrophosphate. The filtrate is a clear blue, and probably con- 
tains a small quantity of cobalt, it is therefore heated at 100°, until 
the nickel begins to come down. If there is cobalt the precipitate 
will be reddish, if not it will be green. The precipitate is dissolved 
in hydrochloric acid, and the cobalt determined in the manner 
described. The nickel is precipitated as sulphide, and weighed as 
oxide. Very good results have been obtained, and the process is 
approved of by several chemists. The metals may be present as 
nitrates, chlorides, or sulphates, and nitric or sulphuric acid may be 
used instead of hydrochloric. D. A. L. 


Volumetric Determination of Manganese. By G. C. Sronz 
(Chem. News, 48, 273).—This paper is a reply to Macintosh’s criti- 
cisms (this vol., 220) on the existence of @ precipitate of the com- 
position 10MnO,,MnO. The author points out that his process 
referred to the analysis of spiegeleisen, and that Macintosh ignores 
the probable influence of the hydrocarbons derived from the carbon in 
the spiegel. The author’s method of analysis is: 0°5 gram of spiegel 
is dissolved by boiling in 40 c.c. nitric acid (1°42 sp. gr.), excess of 
potassium chlorate gradually added, the whole cooled, filtered through 
asbestos, and the precipitate washed. The precipitate and asbestos 
are added to excess of standard oxalic aeid (8 to &°5 grams per litre), 
sulphuric acid is poured in, the whole heated until dissolved, and the 
excess of oxalic acid titrated by permanganate (3 grams per litre). 
The results were in favour of the formula 10MnO,,Mn0O, as against 
MnO;. Similar experiments show that the author’s modification 
(see above) of Williams’s method is better than the original. The 
author has not found any appreciable difference in the results, 
whether he works with his method of adding the chlorate or that 
recommended by Macintosh (loc. cit.). Neither does he recognise the 
importance of the cooling for some time after the precipitation with 
chlorate. Finally, he considers that his present experiments confirm 
his original conclusions with regard to the spiegeleisen ae 

. A. L. 


Titration of Organic Matter in Potable Waters, by Means 
of Permanganate. By A. R. Leeps (Anal. Zeitschr., 23, 17—21). 
—A few experiments are quoted, showing that on boiling standard 
permanganate in alkaline solution (Schulze-Trommsdorf’s method) 
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the permanganate undergoes an appreciable amount of decomposi: 
tion, thus yielding indications of organic matter, which are beyond 
the amounts present, whilst no such decomposition takes place on 
boiling an acid solution (Kubel-Tieman’s method). The latter mode 
of procedure is therefore recommended. O. H. 


Investigation of Petroleum. By F. Bemsrein (Dingl. polyt. J, 
250, 169).—Although the forms of apparatus invented by Abel, 
Engler, and others, for the purpose of ascertaining the flashing point 
of petroleum, give concordant results in trained hands, it is neces. 
sary in constructing them to adhere strictly to the same form of 
apparatus, as a slight deviation influences the results to a considerable 
extent. The results obtained with the apparatus introduced by 
Liebermann and Stoddard vary with the size of the apparatus and the 
mode of applying the igniting flame. 

The author recommends the following form of apparatus. It con- 
sists ofa glass cylinder 35 mm. in diameter and 175 mm. long, marked 
at a distance of 70 and 140 mm. from the bottom with a divisional 
line. The cylinder is filled to the bottom line with oil. Air is 
admitted through a small brass tube, which dips into the oil and is 
bent round the cylinder, its end being provided with a rose-jet. The 
bulb of the thermometer is immersed into the middle of the oil 
column. At intervals of every degree of temperature air is forced 
through the liquid at a rate sufficient to raise the foam to the top 
line, a light being applied at the -same time to test the flashing point. 
The results are said to be 5° higher than those obtained with Engler’s 
apparatus. 

The author states that the flashing point of petroleam determines 
only its degree of inflammability, and not the burning properties of 
the oil. This can be tested only by subjecting the oil to fractional 
distillation. American petroleum should not yield more than 5 per 
cent. of distillate under 150°, and not more than 15 per cent. of 
heavy oil boiling above 270°. Caucasian petroleum contains the 
hydrogen addition-products, C,H», of the aromatic hydrocarbons: 
hence it has a higher density and greater illuminating power than 
American petroleum. D. B. 


Estimation of Sulphur in Organic Compounds. By E. H. 
Keiser (Amer. Chem. J., 5, 207—208).—The author obtains very 
accurate results by the following modification of Liebig’s method for 
the estimation of sulphur in non-volatile compounds :—10 grams of 
potash is fused in a silver crucible, allowed to cool, the weighed sub- 
stance (0°1—0°3 gram) added, the crucible heated until the contents 
have become thoroughly mixed ; 1 gram of potassium nitrate is then 
added, and the heating continued until the mass has become clear. 
When cold the fused mass is dissolved in water, neutralised with 
hydrochloric acid, and diluted to #—1 litre, when all silver taken up 
from the crucible during the fusion is precipitated. This is filtered 
off, and the sulphuric acid in the filtrate determined in the usual way, 
by precipitation with barium chloride. The barium sulphate does not 
need reprecipitation. A. J. G. 
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Potassium Ferrocyamide Production. By K. Zu.tkowsxy 
(Dingl. polyt. J., 249, 168—178).—The author gives a rapid and 
adequate method for the examination of the fused product in making 
ferrocyanide. As is well known, the ferrocyanide is first produced 
on the addition of water to the fused mass; in the solution obtained, 
other cyanides are present in small quantity along with sulphides, 

tassium carbonate, &c. In a manufactory, the author found a 
method in use for estimating ferrocyanide which has not before been 
published ; it is founded on the known reaction between potassium 
ferrocyanide and a soluble zinc salt. The author has investigated the 
process and devised a satisfactory method of working it. A standard 
zinc sulphate solution is acidified with dilute sulphuric acid, and the 
filtered ferrocyanide is run in from a burette until a slight excess has 
been added; this is ascertained by carefully placing a drop of the 
mixed solutions on filter-paper, and then placing near a drop of dilute 
ferric chloride solution, care being taken that no portion of the zinc 
precipitate is touched with the chloride solution. Adding the zinc 
solution to the potassium ferrocyanide is not satisfactory. Too much 
sulphuric acid diminishes somewhat the amount of ferrocyanide 
required for a given amount of zinc solution. When the acidified 
zinc solution is heated to boiling variations in the amount of sul- 
phuric acid no longer have any influence, the zinc precipitate is pul- 
verulent, so that more care is required in applying the ferric chloride. 
The following equation represents the process :— 


10ZnSO, + 7K,FCy, = 10K,SO, + (5Zn,.FeCy, + 2K,FeCy.). 


Thiocyanates.—Although a portion of the thiocyanate in the solu- 
tion is probably formed during the lixiviation, the amount found is 
usually returned as being present in the fused product. To estimate 
this, a measured volume of the solution is treated with a large excess 
of-aqueous sulphurous acid, and allowed to stand about aday. Sul- 
phur and a brown mass, produced by the decomposition of hydro- 
cyanic acid, separate out. The acid liquid is neutralised with zinc 
oxide, and zinc sulphate is added to precipitate the ferrocyanide. 
The filtate is concentrated, treated with aqueous sulphurous acid and 
sufficient copper sulphate to produce a distinctly green colour. The 
white precipitate is heated with sulphur in a current of —— 


Wine Examination. (Dingl. polyt. J., 249, 311—312.)—Accord- 
ing to S. Kilicsan, not only young wines but old and well kept wines 
contain ammonia ; in six samples from 0°0057—0°0113 per cent. was 
found. Formic acid can often be detected in the distillate from 
unsulphured wines. Since the precipitate produced in a wine distil- 
late by silver nitrate contains carbon, probably from the presence of 
organic acids, Kilicsan considers Wartha’s process for the detection of 
sulphurous acid in wines to be untrustworthy. 

J. Nessler and M. Barth give a method for estimating free tartaric 
acid in wine as an improvement of the original Berthelot-Fleurieu’s 
process. 50 c.c. of wine are evaporated to thin syrup, this is well shaken 
with 70 ¢.c. of 96 per cent. alcohol, and allowed to stand four hours in 
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a cool place, to permit the tartrate to settle out. The precipitate ig 
separated, and its acidity reckoned as tartrate. The filtrate is freed 
from alcohol, and 0°5 c.c. of acidified 20 per cent. solution of potassium 
acetate is stirred into the syrupy residue, and the newly formed 
tartrate is estimated as before. But this method fails in case of wines 
strongly plastered, although negative values cannot be obtained, as 
are sometimes got by the older method. 

For the estimation of sugar by Fehling’s solution, the tannin mnst 
first be removed by lead acetate, the excess of lead being re 
moved by sodium carbonate. Ordinary fully fermented wine usually 
contains under 0°] per cent. sugar, and may be decolorised by a 
small quantity of animal charcoal; after rendering it alkaline with 
a little caustic alkali or carbonate, 5 c.c. is warmed with 2 cc. 
Fehling, in a water-bath. If the blue colour completely disappears 
the wine contains over 0°2 per cent. sugar. If the blue colour persists 
5 c.c. more wine may be added, and the warming repeated. In this 
way an approximation to the amount of sugar may be made. 

J. T. 

Detection of the Colouring Matter of Campechy Wood in 
Wine. By Bont (Bied. Centr., 1883, 854).—Decompose with milk of 
lime, filter, dilute, add sulphuric acid until the liquid begins to appear 
red, then pour in absolute alcohol and filter. The addition of ammo- 
nium molybdate changes the colour into purple-red if the wine has 
been adulterated. E. W. P. 


Detection of Artificial Colouring Matters in Wine. By P. 
Pastrrovitcn (Bied. Centr., 1883, 865).—Magenta is not decolorised by 
manganese peroxide, but the juice of bilberries, elderberries, red and 
blue woods, cochineal, and orseille are all altered in colour; cochineal 
is decolorised, but the red in wines are changed to brown-yellow. 

KE. W. P. 

Sugar Analysis. (Dingl. polyt. J., 250, 133—136.)—According to 
Vivien, it is difficult to estimate the glucose in sugar when the quan- 
tity is less than 0°1 per cent. The following colorimetric method is 
recommended :—10 grams of sugar are dissolved in 200 c.c. water, 
treated with 10 mgrms. glucose, and boiled. If after allowing the 
mixture to settle the supernatant fluid is decolorised, and a red pre- 
cipitate formed, the sugar contains at least 0°1 per cent. of glucose. 
If no decolorisation occurs the change on raising the mixture to 
boiling is compared with ten solutions of glucose similarly treated, 
containing 1—9 mgrms. glycose. Zulkowsky states that the optical 
examination of a mixture of cane- and invert-sugar is adapted only to 
cases in which the quantity of invert-sugar predominates, as the 
specific rotatory power of this sugar is so small that the unavoidable 
errors of observation give rise to serious differences. Clerget’s 
formula R = 100 (D + D') : 144 —0°5#, recommended by Reichardt 
and Bittmann for the estimation of cane-sugar in molasses, &c., gives 
inaccurate results when the quantity of invert-sugar is large, as then 
the temperature must be taken into account both before and after 
inversion. 

The values for the quantity of invert-sugar in 100 c.c. of solution 
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for various temperatures are based on the observations of Tuchschmied, 
who found that 17°21 grams of invert-sugar obtained from 16°35 grams 
of sucrose dissolved to 100 c.c., exert an optical action of — (44:16— 
0°506t)° Soleil. Zulkowsky has accordingly calculated the quantities 
of invert-sugar, corresponding with 1° of saccharimeter for the tem- 
peratures of 15—22°. The following table illustrates the results 


obtained :— 


Grams invert-sugar contained in 100 c.c. solution by the 


Temperature optical action of 


observed. 


1° Soleil. 1° Ventzke. 1° Wild. 


0 +4706 0 -7506 2°1676 
16 0°4772 0°7612 2°1983 
17 0 °43839 0°7719 2 °2292 
17°5 0 °4875 0°7776 2 °2456 
18 0°4910 0 °7832 2°2616 
19 0°4981 0°7945 2 2944 
20 0 °5056 0 °8064 2 3287 
21 0 5133 0 °8187 2 °3642 
22 0 5210 0°8311 2 3992 


For the determination of invert-sugar and cane-sugar, Zulkowsky 
first determines the amount of sucrose by polarisation, then the quan- 
tity of invert-sugar. His method is described in detail in the original 


paper. D. B. 


Clerget’s Method of Sugar Analysis by Inversion. By A. 
J. Kina (Chem. News, 48, 229).—In using this method for deter- 
mining the amount of cane-sugar in a mixture already containing 
invert-sugar, attention is called to the importance of taking the read- 
ing of the polariscope both before and after the inversion at the same 
temperature; for the rotatory power of invert-sugar varies with the 
temperature, a factor which should remain constant if the true value 
of the cane-sugar is to be found by this method (comp. ibid., 45, 
148). D. A. L. 


Estimation of Phenol in Commercial Carbolic Acid. By 
Kueiwerr (Anal. Zeitschr., 23, 1—13).—The author has compared the 
results of estimating phenol by Koppeschaar’s method (titration by 
means of standard bromine solution) and by fractional distillation. 
He finds that they in nowise agree, the bromine titration yielding 
figures which are far higher than the quantity of phenol which can be 
present. All samples which he examined yielded but a very small 
proportion of products volatile between 150° and 200°, phenol distil- 
ling between those temperatures. Between 200° and 250° the largest 
fractions are obtained, practically devoid of phenol, and yet giving 
copious bromine precipitates. Even at temperatures higher than 250 
distillates are obtained, which give the bromine reaction, but do not 
show the well-known phenol indications with ferric chloride, hypo- 
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chlorite, or fir-wood and hydrochloric acid. Kleinert therefore con. 
cludes that Koppeschaar’s method is not applicable for the valuation 
of commercial carbolic acid. O. H. 


Estimation of Tartaric Acid in Wine. By R. Kayser (Anal, 
Zeitschr., 23, 28—29).—For this purpose Berthelot’s method, con- 
sisting in the separation of the acid in the form of acid potassium 
tartrate and titration of the latter with normal alkali, is usually 
employed; but in addition to other sources of error which have often 
been pointed out, this method involves the separation of the calcium 
present in the form of calcium tartrate, which, of course, is neutral to 
normal alkali. In a number of determinations of the lime contained 
in the precipitate, the error involved was found to vary from 0:2— 
0°6 per cent. of tartaric acid, and in several instances was larger than 
the total amount of tartaric acid calculated from the acidity only. The 
error is the greater the older the wine and the smaller the percentage 
of tartaric acid. The amount of lime has therefore to be determined, 
and an equivalent quantity of tartaric acid to be added to that found 
acidimetrically by Berthelot’s method. O. H. 


Examination of Fats. By E. Varenra (Dingl. polyt. J., 249, 
270—273).—The author has examined a series of fats by a method 
proposed by J. Kéttstorfer, for the detection of foreign fats in butter. 
The fat to be examined, if necessary, is filtered whilst warm, and a 
weighed portion is saponified with standard alcoholic solution of 
potash. After warming on the water-bath about 15 minutes, the 
excess of potash is titrated by half normal hydrochloric acid, using 
phenolphthalein as indicator. Pure butter fat requires per gram 
about 227 mgrms. of potassium hydroxide for saponification, whilst 
many fats used for adulteration, such as suet, lard, bacon fat, mutton 
fat, rape oil, olive oil, oleomargarine, poppy oil, and walrus oil, require 
about L97—198 mgrms. The author has examined both animal and 
vegetable fats. Some of the results obtained tend to throw doubt on 
the suitability of the method for butter testing, whilst in other cases 
the nature of single fats can be ascertained, and adulteration can be 
detected quantitatively if somewhat considerable. The results 
obtained are given in tabular form. Palm-kernel oil with 247 mgrms., 
and cocoa-nut oil with 257—268 mgrms., are much higher than any 
others of the list, excepting cod-liver oil with 213 mgrms. Cocoa-nuat 
oil contains not inconsiderable quantities of laurine and myristic acids, 
also small quantities of caprylic acid, &c. These acids contain much 
less carbon in the molecule than do palmitic, stearic, and oleic acids, 
hence the high saponifying value of this fat. Apricot-kernel oil, oil 
of sweet almonds, oil of bitter almonds, arachis oil, cotton-seed oil, 
olive oil, sesame oil, average 193 mgrms. Pumpkin-seed oil, oil-cake 
oil, rape oil (Hungarian product), average 188°1 mgrms. Reape oil, 
mustard-seed oil, and castor-oil average 177°1 mgrms. American 
bone-fat, goose-fat, pig-fat, average 191—196. J. T. 


Iodine in Cod-liver Oil. By E. C. C. Sranrorp (Chem. News, 
48, 233).—Various authorities have published results at various 
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times in which cod-liver oil is said to contain from 0°487 to 0°0295 

r cent. of iodine, and in Garrod’s Materia Medica it is stated to 
contain 0°06 per cent. If such were the case, cod-liver oil would be 
one of the richest sources of iodine, which the author considers im- 
probable. Bird (Pharm. J. Trans. [2], 1, 546) published results of 
six analyses of cod-liver oils, four from Norway averaging 0°001355 
per cent. iodine, and two from Newfoundland with 0:000993 per cent. 
The author has now made some determinations by a process which he 
has employed daily for many years in estimating small quantities of 
iodine, and by which 555559 part of iodine is easily detected and 
measured, and up to ;55'555 part accurately estimated. 5000 grains 
of oil are saponitied with 1000 grains pure caustic soda, then car- 
bonised in a porcelain crucible, the resulting charcoal is treated with 
water, and the solution made up to 5000 grains measure. 500 grains 
of this solution are treated with 100 grains measure of carbon bisul- 
phide, and about three drops of nitrosulphuric acid—sulphuric acid, 
sp. gr. 1°843, saturated with gaseous nitrous anhydride—dropped in. 
The testings are performed in large even tubes, and the colour pro- 
duced compared with graduated standard solutions of potassium 
iodide, treated in the same manner. The results of the analyses of 
several samples of cod-liver oil and some other substances are as 


follows :— 
Per cent. iodine. 


Cod-liver oil, pale 0°000410 
™ Norway 0°000434 
Carr and Sons 0:000276 
0:000138 
- Newfoundland 0-000315 
Light brown cod-liver oil 0000360 
Cod liver, fresh 0°000817 
*Cod-liver oil, dragées 0056366 
Oil vomited by the fulmar, a bird of 
St. Kilda 0°000095 
tFresh cod-fish, 0°00016 'y 0000829 
tScotch herring, salted 
- brine 
Whale oil, cold drawn 
Bottlenose oil, cold drawn 
Seal oil, cold drawn 


To analyse kelp, 100 grains are treated twice with four ounces of 
hot water, the residue is washed, and the solution made up to 5000 
grains; 500 grains of this are treated with carbon bisulphide, &., as 
described above. In the actual testing, the author never operates on 
a solution containing more than one-tenth of a grain of iodine ; for if 
this quantity is exceeded, the solution is diluted before testing. Sea- 
weeds or organic materials are first carbonised previous to being 


* Made of cod liver from which the oil is removed; for analysis 1000 grains 
were saponified with 200 grains of caustic soda. 

t In these cases 5000 grains were treated with 500 grains of caustic soda. Other 
analyses were conducted as described above. 
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treated as described. Carbonising is preferable to burning to ash 
because all the iodine is retained and the salts are easily extracted, 
whilst burning to ash causes loss of iodine and frequently leaves a 
fused mass. For testing the free iodine, carbon bisulphide is far 
preferable to starch, inasmuch as the latter is liable to change, is in 
many cases untrustworthy, and gives turbid solutions with the colour 
distributed throughout; whilst the former does not change, is quite 
trustworthy, the solutions are clear, and the colour is concentrated at 
the bottom of the tube. The author recovers the iodine from the 
bisulphide by means of zinc in the presence of water. D. A. L, 


Examination of Beeswax. By Hiist (Dingl. polyt J., 249, 
338—342).— Along with physical examination, F. Becker's sapo- 
nifying test is of value. This test is given as K6ttstorfer’s butter 
test (see Abstr., p. 504). According to Becker, 1 gram beeswax 
requires 97 to 107 mgrm. potassium hydroxide for complete saponi- 
fication. By mixing various waxy substances, impure beeswax can 
be made to give the same number. This difficulty can be overcome 
by ascertaining not only the total amount of potash required for com. 
plete saponification, but also that required to saturate the free acid 
(cerotic acid) present. Two numbers are thus obtained, which bear 
the constant relation of 1:3°7, as determined in about 20 samples of 
yellow wax. About 4 grams wax is treated with 20 c.c. neutral 95 per 
cent. alcohol, heated to fusion, and titrated with alcoholic potash 
solution, phenolphthalein being used as indicator. When the first 
number has been obtained, 20 c.c. potash solution are added, and the 
excess titrated with half normal hydrochloric acid. For the acid in 
1 gram wax about 19 to 21 mgrm. KHO are required, and for the 
saponification 73 to 76 more are required. The proportion varies 
between 1:3°6 and 1:3°8, and the total potassium hydroxide used is 
92 to97 mgrm. The author designates the numbers thus obtained as 
acid number, ether number, and saponifying number respectively. 
Wax substitutes give very different values for these numbers, as the 
following average results show :— 


Substance. 


number. number. number. ether : acid. 


Acid | Ether Saponifying | Proportion 


JAPAN WAX .seeeeeceeees 20 200 220 10 
Carnauba Wax ......s.6. 4 75 79 19 
SY cm én.e0 600560 000s « 4 176 180 
Stearic acid ....eeceeess 195 0 195 
Dds oe sean nebaue ee 110 1°6 112 
Neutral substances .... 
i sins 00 000400 0 0 0 
CeIGES  coccccecscescs 
Yellow beeswax 20 75 95 3°75 


Hence if the saponifying number falls below 92 with a proper pro- 
portion, the wax is adulterated with an inert substance (i.e., paraffin). 
If the proportion be greater than 3°8, an addition of Japan or car- 
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nauba wax or tallow is probable. If the acid number be low, Japan 
wax is excluded, and of the remaining two the ether number will 
determine which has been used. If the proportion be below 3°6, 
stearic acid or resin has probably been added. It is also clear that 
the simultaneous presence of an active and an inactive substance may 
be detected by the figures obtained. The subject is being further 
investigated. ie Be 


Estimation of Urea. By W. H. Greene (Compt. rend., 97, 1141 
—1142).—A tube of 20—25 c.c. capacity, closed at one end and 
graduated, is sealed on to the upper part of a flask of about 50 c.c. 
capacity, with a side tubulus. The flask and tube are completely 
filled with sodium hypobromite solution, and the urine to be examined 
is slowly introduced into the middle of the flask by means of a gra- 
duated pipette with a narrow curved end. When the evolution of 
gas ceases, a funnel tube is attached by means of the tubulus, hypo- 
bromite solution is poured into it until the levels in the funnel tube 
and the graduated tube coincide, and the volume of the gas is read 
off. Instead of using the side tube, the apparatus, with the tubulus 
open, may be immersed in a vessel of water until the level of the 
water coincides with that of the hypobromite. As a control, a similar 
experiment may be made with a standard solution of urea. 


C. H. B. 


Separation and Estimation of Digitalin, Digitalein, and 
Digitin. By R. Patm (Anal. Zeitschr., 23, 22—23).—The German 
method of separating digitalin from the other alkaloids occurring in 
Digitalis purpurea is based on the precipitation of that alkaloid by 
means of tannin; the French method on the insolubility of digitalin 
and digitin in water, digitalein being readily soluble. 

Both methods are troublesome and demand much time. The author 
extracts the powdered herb with water, filters the solution through 
animal charcoal until it is colourless, and precipitates the organic 
acids with neutral plumbic acetate. A solution of lead acetate and 
alcoholic ammonia is then added to the filtrate as long as a precipitate 
is produced. This contains all the alkaloids and is washed with 
water, and decomposed with hydrogen sulphide. The solution, sepa- 
rated from the precipitate, contains all the digitalein, the precipitate 
consisting of plumbic sulphide, digitalin, and digitin. The digitalin 
is extracted from the dried residue by chloroform, and digitin with 
alcohol. O. H. 


Valuation of Indigo. By C. H. Wotrr (Anal. Zeitschr., 23, 29 
—82).—The author has previously described (Anal. Zeitschr., 17, 
310) a method of estimating the percentage of indigotin in com- 
mercial indigo by means of quantitative spectrum analysis, as intro- 
duced by Vierordt. He then employed a standard solution made 
from indigotin, which had been prepared by Trommsdorff. The arti- 
ficial preparation of indigotin by Baeyer’s process has now furnished 
the means of obtaining the colouring matter in a state of perfect 
purity, and Wolff has compared this with samples of indigotin pre- 
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pared by various manufacturers and also with commercial indigos, 
when the following results were obtained :— 


Indigotin, Baeyer 100-00 per cent. 
Trommsdorff 91°58 
83°41 
- 82°45 
Vierordt 81°95 
es crys. Schuchardt 79°08 
Indigo, Java 72°42 
Bengal, best 63°97 
» medium 60°47 
» third quality 20°94 
Guatemala 50°70 
Madras 3° 
Manilla 


Technical Chemistry. 


Antiseptic Action of Carbonic Anhydride. By H. Kou 
(J. pr. Chem. [2], 28, 61—62).—The author has pointed out that 
carbonic anhydride is an excellent means for preventing the putre- 
faction of meat (Abstr., 1883, 395). This was observed by Hermb- 
stadt in 1791. H. B. 


Illuminating Gas and Gas Engines. By F. Fiscuer (Dingl. 
polyt. J., 249, 178—182).—A sample of Hanover gas, analysed by a 
method described, was found to contain 


Benzene 

Propylene 
Acetylene 

Methane 

Hydrogen 

Carbonic oxide 
Carbonic anhydride 
Oxygen 

Nitrogen 


When this gas was used to drive a 6 horse- power Otto’s gas engine, 
the waste gases were found to contain 6°0 to 7°7 per cent. of carbonic 
anhydride, and 9°9 per cent. of oxygen. When the engine was running 
without load, the waste gases contained 2°4 per cent. carbonic anhy- 
drine, and 17:2 per cent. oxygen. The temperature was about 400°C. 
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An engine driven by petroleum gas gave waste gases with 9:4 per 
cent. carbonic anhydride, and 5°1 per cent. oxygen ; some little petro- 
leum was carried over unconsumed, The temperature was 253°C. in 
this case, and when running light, the temperature was 130°C. with 
60 per cent. carbonic anhydride, and 11°4 per cent. oxygen in the 
waste gas. Evidently the gas engine works with twice as much air 
as is necessary, and when running light, with three or four times as 
much. Hence much poorer gas can be employed by properly adjusting 
the amount of air supplied, and probably even generator gas may be 


E. Grabau shows that the cost of steam driving per horse-power 
per hour varies from 34 to 81 pfennige, whilst the price of gas 
driving varies from 4°3 to 12°55 pfennige, according as gas varies 
from 3 to 14 pfennige per cubic metre. J. T. 


Retort Furnaces with Gaseous Fuel. By F. Fiscuer (Dingl. 
poyt. J., 249, 346—350).—The author compares the working of 
three different systems in operation at the Hannover Gas Works. 
Samples of generator gas were taken frag two of the furnaces, the 
Klénne and the Stettin, and for comparison the composition of gas 
from the Munich generator is also given on Table I. A sample 
from the third furnace (Liegel) could not be obtained. 


Tasie J. 


Stettin. 


1. ; . ’ 5. 6. 


ae 3°00 . . . 5°19 . . . . 8° 
. | 29-99] 16- ' 21 | 28°19 | 27° 8 | 17° ‘4 | 20° 


7-63 . . . 2-58 . . . 5° 
59°38 | 53 - 30 | 64-04 | 62- . ‘5 | 55° 


In sample 1, the steam supply under the grate was somewhat weak ; 

2was taken just after cleaning out the grate; 3, taken with grate 
somewhat slagged ; 4, working well; 5 and 6, working well. In 7, 8, 
9,and 10, no account appears to have been taken of methane. An 
average sample of the coke used, taken on the last day of the experi- 
ments, gave C 92-7, H 0°29, ash 4°95, O, N, S and loss 2-06 per cent. 
The Klonne and Liegel furnaces have a regenerative arrangement to 
heat the air before combustion, whilst the Stettin furnace is not so 
provided. The following table (p. 510) shows the composition of the 
waste gases, and an estimation of the relative efficiency of the fur- 
naces, 
The results marked with a (+) are when the furnace is working 
normally. For each 100 kilos. coal in the retorts the Klénne furnace 
requires 13 kilos. coke, the Liegel 15 kilos., and the Stettin 19 kilos. ; 
whilst by ordinary grate firing 23 kilos. eoke are necessary. 
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Composition of gases. 
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J. T. 


An Evaporation Experiment. By F. Fiscner (Dingl. polyt. J, 
250, 72—79).—The author gives a description of a comparative 
experiment made with a view to ascertain the evaporative power of 
coal and the variations in the composition of the fiue gases. The 
boilers employed were of two constructions. In the one case, s 
German boiler was used, having a wide corrugated fire-tube inserted 
laterally ; whilst as a comparison an ordinary Lancashire boiler with 
two smooth fire tubes was used. The heating surface in both cases 
amounted to 86 square meters, the area of the hearth of the English 


boiler being 2°8 square meters, and that of the German boiler 19 
in the trials made July 5 and 6; and 2°4 square meters in those made 
August 3and 4. The coal was obtained from the Saelzer and Neuack 
mine, and gave by analysis :-— 


Cc. i. N. 8. Oo. H,0. Ash. 
79°63 4°08 1:22 0°88 443 3°00 6°76 


corresponding according to Dulong’s formula to 
[8100 x 79:63 + 28,800 (4:08 -=*) + 2500 x 0-88 — 600 x 3]: 100 


= 7471 units of heat calculated on water of 20° as combustion 
roduct. The results of the experiments are summarised in the 
subjoined table (p. 511). 

The widest differences in the composition of the gases at intervals 
of 60 minutes were obtained with the English boiler; this the author 
attributes to the difference in the dimensions of the fire tubes of the 
two boilers. ? D. B. 


Contamination of the Atmosphere by Products of Respira- 
tion. By J. T. H. Hermans (Dingl. polyt. J., 249, 419—423).—It is 
a well known fact that men who live in crowded spaces are more 
readily subject to disturbances of health than other persons, and that 
supplies of fresh air improve the health and activity of such inhabi- 
tants. The author has made it his object to determine the causes of 
atmospheric contamination induced by the influence of respiration, 
and the work of the human skin. 
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Reynault and Reiset have shown that the breathing of animals in air 
containing 10 per cent. of oxygen is increased in rapidity; whilst air 
containing 4 to 5 per cent. of oxygen is incapable of sustaining life, 
According to Miiller, breathing is retarded in air with 5 to 7:5 per cent, 
of oxygen ; whilst air with 15 per cent. of oxygen does not affect the 
respiratory process. If the quantity of oxygen in the atmosphere be 
reduced to 4—7 per cent., and the exposure to such air continued for 
any length of time,a diminution in the oxidative processes in the human 
body takes place, which may be neutralised by an increase in the 
respiratory functions. The quantity of carbonic anhydride necessary 
to act on the animal organism is very considerable. Thus, Fried- 
lander and Herter found that on breathing air diluted with 20 per 
cent. of carbonic anhydride, animals exhibited no toxic effects, but 
merely showed signs of their respiratory organs having been excited, 
and the work of the heart increased. The atmosphere of the natural 
hot buths of Oeynhansen, although containing several per cent. of 
carbonic anhydride, can be inhaled for 30 to 60 minutes without diff. 
culty. Since, therefore, the changes in the normal constituents of 
the atmosphere are quantitatively insufficient to explain the ill-effects 
of the air in rooms, it has been thought that besides carbonic anhy- 
dride, other substances contained in small quantities in air are 
exhaled by the human body, which, being gradually re-inhaled, pro- 
duce poisonous effects. The author has undertaken a series of investi- 
gations in this direction, as the conclusions at present arrived at have 
not been corroborated. He found that a small amount of organic 
matter is added to the air during respiration, as well us watery 
vapour. He, however, ascertained that under normal conditions man 
does not exhale volatile combustible products, at least not in appre- 
ciable quantity, and that when found in expired air their presence is 
due to the evolution of gases formed by defective digestion in the 
abdomen, especially in consequence of the introduction of improper 
food. 

In conclusion, it is argued that the task of removing the expired 
gases from the surroundings of men by means of ventilation is of less 
importance than the question of limiting or preventing their forma 
tion. In order to breathe pure air, it is most essential to improve the 


diet as much as possible, and keep both body and dress free from _ 
D. B. 


Bromine as a Disinfectant. By A. Franx (Dingl. polyt. J, 
249, 167).—The bromine+is soaked up by infusorial earth, and is 
conveniently placed in a Briiner’s pan of glass or porcelain, instead of 
lead, having a very deep depression in the cover. 

The water sealing the joint of the lid becomes charged with bro- 
mine from the interior, whence the bromine gradually diffuses into 
the room. To accelerate the rate of diffusion, warm water may be 
poured into the depression in the centre of the cover. 

Frank recommends petroleum to reduce the action of bromine on 
organic substances with which it may come into contact, or to quickly 
remove its odour. J. T. 
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The Salt Work of Giraud in France. By G. Lunes (Dingl. 

yt. J.. 249, 517—523).—The salterns of Giraud belong to the great 
firm of Pechiney and Co., who own also the works of Salindres, where 
the manufacture of soda, chloride of lime, potassium chlorate, sodium 
chlorate, and aluminium is carried on. The company has the right 
of possession over an area of 20,000 hectares of water, which com- 
prises the greater part of the lakes of Carmague, but only a smalt 
portion of these is at present worked, the actual evaporating surface 
embracing only 1,500 hectares. The junction with the sea consists 
in a narrow creek known as “Grau de la dent,” leading to a branch 
of the Rhone, which is cut off from the land. At a distance of 
3 kilos. from the inlet, a large steam pump is stationed, which raises 
the partly concentrated sea water to a height of 0°7 meter, and 
delivers it into a large primitive lagoon having an area of 250 hectares, 
called “ Etang de la Galére.” The water then flows into the actual 
evaporating spaces (surfaces évaporantes, parténements, chauffoirs) 
arranged in groups round a reservoir of considerable size, called the 
“Cuavette,” which occupies the lowest position in the series. The 
sea water which at the commencement has a density of 3°6° B. 
gradually increases in concentration, and at 16° B. deposits, consider- 
able quantities of calcium sulphate. By carefully regulating the 
supply of sea water it is possible to obtain a brine in the “cuvette,” 
having a concentration of 25° B., sothat 1 cubic meter of sea water is 
condensed to 102 litres. This process is usually commenced in the 
month of May, and is ended in about 120 days. From the “ cuvette” 
the liquor passes through a channel, from whence it is pumped into 
raised salt beds (tables salentes), which are 140 meters in length and 
width, and 30 cm. in depth. The separation begins as soon as the 
brine reaches a density of 25°6° B., a layer of salt 1 mm. thick being 
obtained every day corresponding with the evaporation of a column of 
water 6 to 7 mm. in height. At the end of the evaporating process 
l hectare of salt bed yields a layer of salt 30 to 55 mm. in thickness, 
equivalent to 800 tons*of salt. 

At Giraud, three varieties of salt are produced, the first being 
obtained from a brine having a density of 25°6 to 27° B.; the second 
from the mother-liquors of the first, when they have reached a con- 
centration of from 27° to 28°5° B.; and the third from the mother- 
liquors of the second after they have been concentrated to 31° B. 
The following analyses illustrate the composition of these varieties. 
I. Table salt ; II. Salt for works; III. Salt for salting, &e. :— 


CaSO, MgSO,. KCl. MgCl. NaCl. H,O. Insoluble. 
I. 1115 0221 — 0100 97:100 1400 0:050 
It. 0621 0506 trace 0377 994212 4201 0°030 
III. 0440 0612 0122 1300 91°217 5758 0°050 


The final liquors when allowed to evaporate to a strength of 32°5° 
to 35° B. deposit the so-called “sels mixtes,” a mixture of sodium 
chloride and magnesium sulphate. The residual mother-liquors are 
transferred to large cisterns, and deposit in the winter at a tempera- 
ture of + 12° crystallised Epsom salt. The temperature should not 
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be less than 12°, otherwise carnallite crystallises out with the magne. 
sium sulphate. The liquor remaining after the separation of the 
magnesium sulphate has a density of 33° B., and is worked up in the 
factory. 1 cubic meter of sea water yields only 16 liters of this final 
mother-liquor. 

In conclusion, the author refers to some improvements made by 
Pechiney in dehydrating the vast quantities of hydrated sodium 
sulphate obtained by submitting the mixed solutions of sodium 
chloride and magnesium sulphate (sels mixtes) to artificial refrigera- 
tion by means of Carré’s machine, when double decomposition takes 

lace, crystallised sodium sulphate and solution of magnesium chloride 
ing produced, which are then — from each other by means 
of hydro-extractors. Peehiney adds 45 per eent. of “sels mixtes” 
to the hydrated sodium sulphate, and heats to 80°, when anhydrous 
sodium sulphate is obtained, which is then separated by machining. 
The whole process is performed in a short time, and its cost is very 
small. The filtrate is used for the production of more hydrated sul- 
phate. With the view to separate potassium chloride in the form of 
carnallite from the mother-lquors which have deposited magnesium 
sulphate during the winter season, the solutions must be mixed 
together whilst hot, and in as concentrated a form as possible. 
D. 


Commercial Sodium Nitrite. By P. MacEwan (Pharm. J. 
Trans. [3], 144, 121).—The author has examined several samples of 
this salt, and finds that they contain widely different proportions of 
nitrite. He points out that by fusing the sodium nitrate with lead 
or copper, instead of carbon, a mueh purer product can be obtained. 
He also suggests that old stock of sodium nitrite (a sample analysed 
contained only 0°028 per cent. NaNO,) should be looked over, and 
that the poo | nitrite of soda of the 1864 Pharmacop@ia—a sample 
analysed contained only 9°6 per cent. NaNO,—should not be dis- 
pensed. D. A. L. 


Improvements in Metallurgy. (Dingl. polyt. J., 250, 79—88, 
and 123—133.)—Referring to the reduction of agglomerated mixtures 
of ores and flux in zinc ovens, Binon suggests that the mixings should 
be introduced into the oven in a strongly compressed state. Hitherto 
it has been supposed that by adding the mixings in a finely divided 
state the carbonic oxide would penetrate more readily and deeply 
into the mass, and thus facilitate the reduction process. This Binon 
disproves. In a pressed form it is possible to fill the distillation 
tubes with 50 per cent. more charge, a saving of 10—15 per cent. 
being simultaneousty effected in the amount of reducing agent 
required. 

gleston states that the presence of tellurium in copper is injurious. 
Samples of black copper from Colorado ores evolved fumes of tellu- 
rous anhydride when refined. The following is the composition of the 
matter of two samples of the black copper and of the refined 


copper :— 
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Black copper. Refined copper. 
’ oat | 
97°120 98090 99°705 


0°132 0128 0135 
0°777 0°757 
0070 0°100: 
0°130 0-080 
0°236 _— 

0:093. 0°097 
0°006 _— 

1270 0°192 


0°091 


99°834 99°444 100069 


The refined copper had all the appearance of being good copper, 
but on rolling it into plates 30 mm. in thickness, very fine cracks 
showed themselves, which penetrated the plate on each side. At a 
thickness of 8 mm. it began to fall to pieees. When cold the metal 
was tough and malleable. 

In copper smelting, the treatment of the coarse metal inthe Bessemer 
converter has been practised since 1866. Manhes has recently worked 
up the coarse metal at Eguilles.and Vedénes in this manner. In the 
commencement # converter with a charge of 200 kilos. was used. The 
bottom of the converter communicated with a blast chamber and a 
number of verticul tuyeres. It was, however, found more expedient 
to employ horizontal tuyeres, and to introduce the air into the metal 
bath some distance above the bottom of the converter, as the vertical 
tuyeres soon became blocked, owing to the fact that at the end of the 
operation the heat did not suffice to keep the metal bath and the 
ferruginous slag in a fluid condition. The apparatus worked satis- 
factorily, and the copper produced did not contain more than 1°5 per 
cent. of foreign ingredients. In the case of poorer ores the process 
was divided into two. operations, in the first the coarse metal was 
blown until it contained 60 per cent. of copper, the slag was then 
removed and the operation completed in a second converter. Manhes 
has refined coarse metal of various degrees of purity, also ores con- 
taining arsenic, antimony, lead, zinc, &c. The foreign constituents 
are volatilised or scorified, and it is recommended to add ferroman- 
ganese to the impure copper, in order to render the slag more fluid. 
The process is of importance where fuel is expensive and cheap water 
power at disposal. 

Johnsson proposes. to fuse sulphuretted copper ores in a Pilz- 
Mansfeld furnace provided with 6 or 8 tuyeres. The resulting pro- 
duct, containing about 35 per cent. copper and 26 per cent. sulphur, 
is then worked up into black copper in a Siemens furnace. 

The treatment of the Riotinto cupriferous ores is described in detail 
in the Allgemeine Metall. Zeit., 1883, 1. The exported ores contain 
3—3'5 per cent. of copper, and are used in England and Germany for 
the manufacture of sulphuric acid. The burnt residues are worked 
up for copper and silver in the usual manner, After referring to the 


516 ABSTRACTS OF OHEMICAL PAPERS. 


roasting of the ores rich in copper, as conducted at Riotinto, the 
extraction of copper and its precipitation by iron is discussed. It is 
stated that owing to the fact that 1 ton of refined copper requires 
2 tons of pig-iron, this process is being gradually abandoned, and the 
precipitation of the copper effected by means of hydrogen sulphide, 
The final liquors, which should be free from hydrogen sulphide, can 
be used for lixiviating purposes, as they contain free acid. 

The roasting of the ores has been abandoned at two experimental 
stations of the Riotinto works. In its place the Détsch process is 
used, which resembles the method introduced by Kopp and Chalandre. 
According to Cumenge and Wimmer, this method of extracting copper 
is applicable to pyrites containing on an average 2°68 per cent. of 
copper. The metal is present as CuS and Cu,S. On treatment with 
ferric chloride the ores are decomposed according to the equations— 


CuS + Fe,Cl, = 2FeCl, + CuCl, + S and Cu,S + Fe,Cl, = 
; 2FeCl, + Cu, Cl, + Ss. 


The practical utility of these reactions consists in the circumstance 
that the ferric chloride in solution attacks the cupriferous pyrites or 
the copper sulphides, whilst the iron pyrites remains unaltered. 
Instead of ferric chloride, a solution of ferric sulphate and salt may be 
used, which suffers decomposition into sodium sulphate and ferric 
chloride. This solution is allowed to percolate slowly through the 
ores piled up in heaps. 1 cubic meter of the filtered liquor contains 
5—6 kilos. copper, mainly in the form of cuprous chloride, hence the 
consumption of iron for precipitation is considerably reduced. The 
residual solution of ferrous chloride is converted into the ferric salt, 
and used fora further operation. The conversion is effected by means 
of chlorine obtained by heating a mixture of rock-salt and ferrous or 
ferric sulphate in a reverberatory furnace provided with three doors, 
the combustion-products being supplied with a current of air intro- 
duced into the furnace through the fire bridge. 

It is stated that on roasting ores containing lead, silver, copper, or 
nickel, and antimony or arsenic with sodium chloride, according to 
the process for roasting antimonial ores introduced by Lyte, fumes of 
the chlorides of silver and lead are given off, besides antimony and 
other volatile chlorides. To prevent this loss, the roasted or non- 
roasted metallic sulphides are subjected to the action of hydrochloric 
acid at 250—400° in reverberatory or muffle furnaces. The less vola- 
tile chlorides of silver and lead remain in the residue, whilst the 
chloride of antimony is volatilised, its vapour being condensed in 
hydrochloric acid. The chlorides of silver and lead are extracted by 
means of a hot solution of salt; on cooling, lead chloride separates in 
a crystalline form. The separation of the silver and the remainder 
of the lead from the decanted solution is effected by means of zinc. 

Helmhacker (Bergund. Hiittenm. Zeit., 1883, 191) enters into a long 
discussion on the processes for recovering and refining antimony. 
According to Foéhr, the Boétius furnace is now largely used in Upper 
Silesian zinc works, and is preferred to the Siemens furnace. ~— 
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Metallic Alloys. (Dingl. polyt. J., 250, 31—36.)—For the pre- 

ration of alloys of chromium with iron, and of tungsten with iron, 
Guétat and Chavanne recommend to mix the soluble salts of the 
two metals in the required proportions, and | eta them by 
double decomposition as chromate or tungstate of iron. The precipi- 
tates are then dried, roasted, mixed with carbon, and heated to white- 
ness in well-luted graphite crucibles. For the preparation of cupric 
phosphide, cupric chloride is decomposed with calcium phosphate, 
and the resulting cupric phosphate reduced in graphite crucibles. 

According to Dick, the hardness and toughness of alloys of copper 
and tin, and copper and zinc, is increased by the addition of small 
quantities of iron. 

Seyboth proposes to clean metals and metallic alloys by means of 
an aqueous solution of potassium or sodium carbonate and calcium 
phosphate, mixed with pulverised charcoal to a stiff paste, which is 
then added to the fused metal or metallic alloy. For cylinders used 
in calico printing, Hauvell recommends an alloy of the following 
composition :—Cu = 86, Sn = 14, and Zn = 2. Rendel analysed 
English cylinder metal, and found it to contain Cu = 5°6, Zn = 78°3, 
and Sn = 15°8. Although these proportions yield a hard fine-grained 
alloy, it is thought that the dye-stuffs employed in printing would 
readily attack the same. Analyses of the doctors used in printing 
gave the following numbers :— 

Cu. Zn. Sn. 
Yellow French doctor according to Salvétat .. 78°75 12°50 875 
Yellow English doctor according to Berthier .. 80°50 10°50 8-00 
Yellow German doctor according to Elsner.... 85°80 980 4°90 


From a series of trials it is concluded that besides the red cuprous 
oxide, alloys containing 25—30 per cent. zinc, and 75—70 per cent. 
copper, are most suited for printing purposes. The presence of lead 
is condemned. D. B. 


Bessemer Process. (Dingl. polyt. J.. 249, 264—269.)—As an 
appendix to a former paper, Finkener shows that in the basic process 
silicon and manganese first diminishes, then the carbon, and lastly, 
the phosphorus and manganese, if the latter has not already disap- 
peared with the silicon. Experiments show that the carbon is removed 
as carbonic oxide essentially, with but very little carbonic anhydride, 
but the relative amount of the two may vary with the temperature 
and quality of the iron, the carbonic anhydride disappearing only 
when the iron is rich in carbon. The phosphorus is oxidised to 
phosphoric anhydride simultaneously with so much iron that a bibasic 
ferrous phosphate is formed ; a compound with less iron cannot sepa- 
rate out from the fluid iron, as the latter decomposes it. So long as 
silicon is present, carbonic oxide is redaced as fast as produced, silicate 
and carbide being produced. Ferro-silicon is so powerful a reducing 
agent that under its action normal ferrous silicate yields part of its 
iron in the metallic state. The more easily reduced phosphate is 
decomposed, so that no phosphorus is removed so long as any silicon 
remains. As the silicon protects phosphorus, so does manganese 
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protect iron. After removal of the silicon, carbonic oxide is evolved 
containing some little carbonic anhydride; the latter increases 
slightly in amount as the carbon in the iron diminishes. Manganous 
or ferrous phosphate is formed, but only to a slight extent, the greater 
portion being reduced again by the iron carbide present. This reduc. 
tion can only be ascribed to the mixed carbonie oxide and anhydride, 
on the supposition that the reducing power of the gaseous mixture 
increases more rapidly with a rise in temperature than does that of 
the carbide. 

Metallic iron picked out of the slag is found to contain little phos. 
phorus, but if carbonic oxide acted reducingly on the phosphate in the 
slag this iron might be expected to be richer in phosphorus. If iron 
carbide is the reducing agent, the phosphide produced combines with 
iron. When carbon has been removed, the separation of ferrous 
phosphate proceeds, since this compound can exist along with iron. 
Iron sulphide is undecomposed after the dephosphorisation; it can 
exist during the formation of iron oxide. A small amount of sulphur 
remains almost unchanged; a larger amount of sulphur is reduced, 
owing to the action of the slag on the iron. After the addition of 
spiegel, the amount of phosphorus increases, some of the phosphate in 
the slag being reduced, probably, as mentioned above, by the iron 
carbide now present again. The author gives details of experiments 
showing the action of silica, phosphoric acid, ferrous phosphate and 
pyrophosphate, sulphurous anhydride, and calcium sulphite, on 
metallic iron, the substances being heated up to whiteness in a porce- 
lain tube. 

J. E. Stead gives analyses of gannister from Sheffield used for 
Bessemer vessel linings, also analysis of basic lining as follows :— 


CaO. MgO. Al,03. Fe,03. Si0,. 
49°91 30°72 4°50 3°46 1141 = 100°00 


This is mixed with tar and rammed in the vessels, or previously 
moulded into blocks. The pig-iron now used for the acid process 
may contain as much as 0°15 per cent. sulphur, whilst formerly 
0°05 was the maximum limit; this is due to the richer spiegel now 
obtainable, so that more manganese can now be added to counteract 
the effect of the sulphur. The following figures show the changes 
taking place during an ordinary blow :— 


Beginning of After 
the blow. 5 min. , 10 min. 15 min. 20min. 25 min. 
36 33 3°25 20 trace 
1:0 0°5 0-2 01 trace 
0°35 02 trace i —_ 


During a hot blow the carbon burns more quickly, thus :— 
3°6 3°3 2°5 10 trace 
1°75 0°25 0°9 07 05 
0°25 trace _ _ _ 


The flame does not drop so readily during a hot blow, and the 
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blast is continued until brown fumes of burning iron appear. With 
increasing temperature consequently the affinity of oxygen and 
carbon increases, @ circumstance of importance in the production of 
compact castings by the addition of silicon, since the silicon ceases to 
act as soon as the affinity of oxygen to carbon exceeds that of oxygen 
to silicon. Pig-iron suitable for the basic process has the following 
composition :— 

Mn. Si. 8. 

0°60 1°30 0°15 

to to to 
1:00 1:00 0°12 


After the addition of 15—17 per cent. of lime, the following changes 
take place during a blow :— 


Beginning of After 
the blow. 5 min. 10 min. 15 min. 18 min. 


3°55 2°35 0°07 trace 
0°50 0:09 trace _- 
0°56 0°27 0°12 trace 
1°60 1°43 1°22 0°08 
0-14 0°13 0°12 0°10 


The highly basic ferruginous slag formed is again decomposed, and 
the more readily the more intimately it is mixed with the iron. The 
following formule show these various reactions :— 


2FeO + Si = SiO, + Fe,. FeO + Mn = MnO + Fe. 
6FeO + 2P= FeP,0,+ 5Fe. FeP,0, + 6C = Fe + P, + 6CO. 
FeP,0, + 3Si = 3Si0,P, + Fe. 


So long, therefore, as silicon and carbon are present, and a thick 
bath of iron exists over the tuyeres, practically no phosphorus is 
removed, On the contrary, witha shallow bath of iron and a powerful 
blast so that the slag is kept well on the surface, phosphorus can be 
removed before the whole of the carbon has gone, as Thomas and 
Gilchrist found in their early experiments. With an acid lining, 
phosphorus is not removed, since calcium and iron ae ert are 


converted into silicates by silica, with separation of phosphoric acid, 
which latter then gives phosphorus and ferrous oxide under the action 
of iron. Analyses of the slags produced are given by the author, and 
also of the resulting steel. J. T. 


Modern Processes for the Manufacture of Iron and Steel 
and the Properties and Methods of Testing these Materials. 
By F. Kupezwieser (Dingl. polyt. J. 250, 37—46).—The author 
states that the manufactare of iron and steel embraces processes 
belonging to the category of indirect processes, as the iron ores are 
smelted in order to obtain pig-iron therefrom, which is then subjected 
to oxidation processes. These have for their object the separation as 
far as possible of foreign substances which accompany the iron, and 
the conversion of the metal into soft iron or steel, eliminating at the 
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same time more or less carbon. The efficiency of the separation of 
the impurities depends on the oxidation process employed; as to 
whether the end product of the oxidation process is obtained as spongy 
blooms or in a perfectly fluid condition depends on the final tempera. 
ture. By conducting the refining in hearth and reverberatory 
furnaces, loose spongy iron masses are obtained, from which it is 
difficult to remove all the slag. In order to obtain a fluid product, the 
paddled iron is subjected to a final operation of reheating to a weld. 
ing temperature. The great drawback to this process is its vost, and 
the difficulty of obtaining a homogeneous product. It has therefore 
been gradually abandoned. 

Chief among the modern refining processes ranks the Bessemer 
process, which has been brought to further perfection by the improve- 
ments introduced by Thomas and Gilchrist. The Siemens-Martin 
process differs from the final operation of remelting the metal in 
crucibles by the iron being heated on the open hearth of a regenera. 
tive furnace, otherwise it bears great resemblance to the old process 
of reheating. 

Referring to the properties of iron and steel, it is mentioned that 
they are influenced by the quantity and quality of the foreign sub- 
stances present, also by the homogeneity of the material and the 
mechanical treatment to which the metal is subjected. The conditions 
most suited for the production of the best kinds of iron are the entire 
absence of foreign constituents except carbon, and the presence of 
the latter in quantities sufficient merely to impart to the metal its 
requisite degree of hardness, firmness, elasticity, &c. It is difficult 
but not impossible to obtain such a product on a large scale. 

The author discusses the changes in the properties of iron caused 
by the presence of foreign ingredients, such as carbon, silicon, man- 
ganese, sulphur, and phosphorus; he also refers to the question as to 
the production of sound castings free from porous and blistered 
places. The paper, which is of considerable length, examines 
minutely the probable causes and effects of the differences in the 
mechanical treatment, temperature used, and uniformity of the raw 
material employed ; and concludes with some remarks in connection 
with the testing of rails. D. B. 


Notes on the Dephosphorisation of Iron. By G. Hiaen- 
sTocK (Dingl. polyt. J., 250, 330).—The slag obtained in the basic 
process worked at Horde frequently exhibits a erystalline appearance. 
Selected specimens of crystals gave by analysis 61*1 per cent. lime 
and 38°14 per cent. phosphoric acid, corresponding with the formula 
Ca,P,0,. 

According to Carnot and Richard, basic slag from Joeuf contained 
blue translucent crystals of the following composition :— 

P,0,. Si0,. Al,0,. CaO. MgO. Fed. Mn0. 
29°65 12°42 276 53°20 traces 1°80 —. 
D. B. 


Action of Organic Acids on Nickel-plated Iron Vessels. 
By K. Brrnsaum (Dingl. polyt. J.. 249, 515—517).—Culinary vessels 
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made of nickel-plated iron have recently been brought into commerce, 
and from their pleasing appearance will probably be rapidly intro- 
duced into kitchens. It is not unlikely that these vessels will be 
used without due regard to the various operations in connection with 
the preparation of food, as in recommending them reference is made 
to a statement by Schulz that 2 litres of milk, when kept in a nickel 
pan for eight days, dissolved only 0°022 gram of metal, and that 
a dog received during 21 days a total of 105 grams of nickelous 
acetate without exhibiting any marked on The author has 
made a series of experiments, and found that by working with a much 
smaller quantity of liquid than that employed by Schulz, considerably 
more than 0°022 gram of metal was dissolved, so that the thin coating 
of nickel would soon disappear. Referring to the physiological experi- 
ments on the toxic action of nickel and its salts, it is doubtful whether 
human beings will not be affected in a different manner; moreover, 
it is not shown whether the nickel ay oe pass rapidly through 
the system or remain in the same, in the latter case, the period of 
observation of three weeks was scarcely sufficient to determine to 
what extent nickel is poisonous. Until this has been definitely 
decided, nickel-plated vessels should be used with great caution, and 


their use wholly abandoned for the preparation of hot foods. 
D. B. 


Polished Brass. By Merbincer (Dingl. polyt. J.. 250, 330).— 
About 10 years ago large slabs, plates, signs with ornaments, heads, 
&ec., pressed out of thin sheets of brass in slight relief, were brought 
into the market from Antwerp, representing imitations of ancient 
brasses. They were called cuivre repoussé, and were used for decorat- 
ing walls. About the same time small artistic objects, such as candle- 
sticks, inkstands, ashtrays, &c., cast in brass, were introduced into 
commerce as coming from Paris under the name of cuivre poli. Their 
manufacture was subsequently taken up in Berlin, where the best 
articles were prepared. In order to obtain a fine polished surface, 
the castings were turned in a lathe, into which wire brushes, emery 
discs, and polishing cloths are fixed. D. B. 


Contribution to a Knowledge of Mineral Fuel. By Boussin- 
GauLt (Dingl. polyt. J., 250, 331).—The author has examined bitumen 
from the hot springs of Ho-Tsing in the province of Szu-Tchaan, 
China. It is fluid at the ordinary temperature, but deposits naphtha- 
lene (?) on cooling. Composition :— 


Carbon. Hydrogen. Oxygen. Nitrogen. 
Fluid .... 86°82 13°16 — 0°02 
Solid .... 82°85 13°09 4°06 - 


Asphalte from Egypt (I) and mineral pitch (Jew’s pitch) from the 
Dead Sea (II), gave by analysis :— 
Carbon. Hydrogen. Oxygen. Nitrogen. 
8°24 6°22 0°25 
8:93 11°53 1°70 
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Fossil resin resembling amber, from the alluvions of New Granada, 
found in one piece weighing 12 kilos. at the gold washing works of 
Giron, near Bucaramanga (1), and fossil resin from the deltas of 
Antioquia (II), gave :— 


Carbon. Hydrogen. Oxygen. Nitrogen. 
10°80 6°50 — 
651 21°57 0:03 


Coal from Canoas, on the plateau of Bogota, Cordilleras (I), and 
coal from the province of Antioquia (II), had the following com- 
position :— 

Carbon. Hydrogen. Oxygen. Nitrogen. 
5°13 12°50 141 
5°00 6°56 1:39 


Coal resembling wood-charcoal, hence called “‘ Fusain,” from the 
mines of Blanzi (1) and Montrambert, Loire (II), gave by analysis— 


Carbon. Hydrogen. Oxygen. Nitrogen. 
3°88 7°67 0°64 
3°35 3°43 017 


Anthracite from Chili (I) and Muso, New Granda (II), gave— 


Carbon. Hydrogen. Oxygen. Nitrogen. 
2°27 4°94, 0°54 
1:27 3°16 0°74 


Graphite from Karsoh contained— 


Carbon. Hydrogen. Oxygen. Nitrogen. 
97°87 0°37 1:70 0:06 


On treatment with dry chlorine gas at a red-heat, pure carbon was 
obtained. D. B. 


Geological and Chemical Investigation of Bentheim 
Asphalte with reference to Analogous Occurrences in Italy. 
By Srripretmann and Enouer (Dingl. polyt. J., 250, 216—227, 265— 
271, and 316—321).—In the first part of the paper, Strippelmann 
speaks of the occurrence of asphalte at Bentheim, and of similar 
asphaltic deposits at Paterno, Castro, Colla San Magna, and other 
places. He then enters into a minute discussion on the formation of 
these bitumens. His conclusions confirm the views held by Men- 
delejeff as to the formation of bitumen by inorganic means. Bitumen 
is frequently met with at places where, from a geological point of 
view, its occurrence can be explained only by duly recognising the 
theory as to the direct influence of volcanic forces on the formation of 
fissures, and by assuming that the bitumen accumulated within the 
fissures is formed in the same manner as that contained in lavatic 
geodes, and separated from prehistorical tufaceous deposits, but by 
inorganic means. 
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In regard to the practical utility of the Bentheim asphalte, it is 
stated that it is of high value for the purpose of gas-making and for 
the preparation of burning oil, paraffin, lubricating oil, and coke. 
According to Engler the asphalte has a sp. gr. of 1:092. It is insolu- 
ble in alcohol, ether, carbon bisulphide, oil of turpentine, and similar 
solvents, and melts when heated strongly. It contains— 


The following products are obtained on fractional distillation :— 
1. Distilled in glass retorts without steam— 


Loss (gas and water) 143 


The tar has a sp. gr. of 0°834, and forms a thick semi-liquid mass of 
dark colour, boiling at 80° and yielding the following fractions when 
subjected to distillation :— 


At 150°. 103 per cent. oil. Sp. gr. 0°743. 
150—310°. 43°3 per cent. burning oil. Sp. gr. 0-806. 
Residue, 46°4 per cent. 


2. Distilled in glass retorts by the aid of steam :— 


Loss (gas and water) 15°6 


The tar has asp. gr. of 0°853, and yields by fractional distilla- 
tion :— 


At 159°. 7:1 per cent. of oil. Sp. gr. 0°743. 
150—310°. 344 per cent. of burning oil. Sp. gr. 0°805. 
Residue, 58°4 per cent. 


3. Distilled in stills or retorts on a large scale :— 


(a.) Cast-iron Stills. 


Loss (water and gas) 20°0 
Sp. gr. of the tar = 0°0838. 


(b.) Cast-iron Horizontal Retorts. 


Loss (gas and water) 
Sp. gr. of the tar = 0°830. 
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The tar obtained by the distillation of the asphalte on a large seale 
was free from phenol and creosotic compounds. On treatment with 
4 per cent. sulphuric acid (containing 95 per cent. H:SO,) at 60°, 
94 per cent. of refined tar was obtained, this when rectified over 
0'4 per cent. caustic soda in cast-iron stills yielded the following 
products :— 


Light Oils 25°5 per cent. 


2°4 2°4 2°4 2°4 24 115 
0°776 0°785 0°786 0789 O791 0-795 0°805 


Medium Oils 21°8 per cent. 
10°8 11:0 
0°822 0°834 


Oil.. 448 32 23 
Paraffin mass Paraffin grease Coke Loss of gases 


making 100 in all. 


The paraffin was separated from the oil by cooling, filtering, and 
pressing. Obtained :— 


9°91 per cent. crude paraffin, melting point 51° 
90°09 per cent. oil, sp. gr. 0°864. 


Hence, by subjecting Bentheim asphalte to distillation on a large 
scale, the following products are obtained :— 


Burning oils 
Gas and lubricating oils 


Coke from tar 


Pitch 


A series of carbonising trials, made with Bentheim asphalte, showed 
that the yield of gas obtained largely exceeded that of other kinds of 
gas-coal. 

Engler has investigated Italian petroleum from Terra di Lavoro. 
The crude oil forms a dark brownish-black thick fluid, having an un- 
pleasant smell. It has a sp. gr. of 0°970 at 21°, and gives by 


L II. III. IV. 
83°72 83°52 — —_— 
10°71 10°88 — — 

Sulphur .... — — 1-08 1:30 


Besides hydrocarbons, oxygenated resinous substances are present 
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in large quantities, also sulphur compounds. Paraffin could not be 
detected, although by subjecting the crude oil to fractional distil- 
lation the higher boiling portions deposited small quantities of 
paraffin on cooling. It is doubtful, however, whether it has not been 
formed by distillation. Cumene, which has been detected in most 
kinds of petroleum (Pennsylvania, Galicia, Baku, Alsace), was found 
also in this variety. Phenols or creosote are absent. Owing to the 
high boiling point and high specific gravity, this oil cannot be used 
for burning purposes; it is, however, specially adapted for the manu- 
facture of lubricating oils. The subjoined table gives the results of 
experiments on the quantity and properties of the gas obtainable from 
Italian petroleum :— 


. Petroleum re- 
oy Duration quired for 

il of the the production 
of 24 cubic 


“PE 


Investigator. 


. of 
e 
_ leum used 
um 


in ' meters of gas 
the trial . * |= 100 candles 
; per hour. 


kilos. cub. meters. kilos, 
0 ‘975 10°50 0°439 9°11 
0°975 16°80 0-487 8°21 


P. Jacques, Turin .... { 
{ 0-975 11 00 9°27 


> 
& 
— 


L. Ferrario, Rome. . 0975 14°90 9°39 
F. Scheuer, Lugano . i - = = = = 
Sulzer Bros., Winter- if 0-975 16°80 8°81 

thur _| 0°925 13-20 7°13 


Anonymous Society a} 0-975 30-00 8:77 


SEES 


Ss 


water and gas instal- >| 9 .g9« 30°70 8°74 
lation, Vienna 


a 
ea 


0°975 14°70 


H. Hirzel, Leipzig.. .. { 0 925 16-00 9°50 


15°13 


Pt et RD RD et et et RO bet BO BD 
$8 BS SSRSSASS 
oo of COSCO 


Ts 


The oils of 0°925 sp. gr. are rectified, the remainder crude petro- 
leum. 

In conclusion, it is stated that although the boiling points of the 
various fractions obtained by the distillation of Italian petroleum and 
Bentheim asphalte correspond with one another, there is a marked 
difference in their respective specific gravities. For example, the 
fraction boiling below 290° has a sp. gr. of 0°882 in the case of the 
Italian oil, whilst the density of the corresponding fraction from 
the oils obtained from Bentheim asphalte, is below 0°880. Engler 
is of opinion that such wide differences in the density of the same boil- 
ing fractions of various mineral oils, have not been observed hitherto ; 
this circumstance proves how variable the internal constitution of 
these hydrocarbons must be, although they may belong to the ethane 
or ethylene series. D. B. 


New Bye-product from Coal Distillation. By G. E. Davis 
(Chem. News, 48, 229).—With regard to the distillation of coal, &. 
VOL. XLVI. 2n 
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(comp. this vol., 224), attention is drawn in the present paper to the 
use of gas for heating and cooking purposes, and as it is generally 
acknowledged that for such purposes a luminous and smoky flame js 
not desirable, therefore, before being applied to this use, the gas may 
with advantage be deprived of illuminants. Now, in the author's 
opinion, all the published analyses, &c., of coal-gas, are misleading, 
valueless, and inaccurate, inasmuch as he finds, from experiments, 
that the chief illuminants of coal-gas are not ethylene, diethyl, &., 
but the vapours of easily condensable hydrocarbons, beginning to 
boil at 18°, and containing many hydrocarbons, including naphtha. 
lene. These illuminants are easily absorbed by olive, rape, or even 
hydrocarbon oils; and the absorption can be made so complete that 
the gas after treatment burns with a flame of exceedingly feeble 
luminosity. Five gallons of condensed hydrocarbons of great techni- 
cal value can be obtained from the gas yielded by one ton of coal; 
the author proposes to call them “crude benzol.” The quality of 
the “crude benzol” depends greatly on the temperature, both within 
and outside the retorts, and therefore if their recovery is contemplated, 
heating operations must be conducted with greater care than is neces- 
sary in ordinary gas making. The presence of paraffins in the “crude 
benzol ” is proved by the short yield of aniline obtained from them. 
D. A. L. 
Artichokes a Source of Spirit. (Died. Centr., 1883, 856.)— 
The spirit made from artichokes is somewhat cheaper than that from 
potatoes, and when potato disease is prevalent it is advantageous to 
employ this plant. E. W. P. 


Evaporation of Alcohol from Wooden Vats. By A. Scurose 
(Bied. Centr., 1883, 854).—During the first year the loss was 0°73 per 
cent. monthly, during the second year 0°42 per cent. monthly, in the 
third 0°42, in the fourth 0°31, in the fifth 0°31, and in the sixth, 
seventh, and eighth years 0°21 per cent. monthly. E. W. P. 


Presence of Arsenic in Wines Free from Artificial Colouring- 
matter. By A. Barruftemy (Compt. rend., 9'7, 752).—Some wine 
sold in the department of Midi was found to contain a relatively 
considerable quantity of arsenic. This wine had been kept in old 
barrels, whilst the same wine stored in new barrels was free from 
arsenic. The arsenic was derived from sulphuric acid with which the 
old barrels had been repeatedly washed, and which, as sold in the 
neighbourhood of Toulouse, contains a large proportion of — 

C. H. B. 

Steeping of Barley. By F. Usui (Bied. Centr., 1883, 639— 
641).—The author continues the experiments already noted (Abstr. 
1882, 645 and 761), on this occasion to ascertain the effect of different 
quantities of water and frequent changes ; the water had nearly the 
same composition as that previously used. He found that when the 
same quantity was used frequent changing had no appreciable . infla- 
ence, but that the employment of larger quantities extracts more 
matter from the barley, and more lime enters the grain. The potash 
dissolved is not greatly different, but soda, lime, magnesia, and 


TECHNICAL CHEMISTRY. 527 


phosphoric acid increase, as do organic matters, carbohydrates and 
nitrogen particularly. The use of water containing a small percent- 
age of sodium chloride withdraws lime, and causes soda to enter into 
the grain. Further experiments convince the author that the condi- 
tion of the barley itself has more effect on the substances withdrawn 
during steeping than the quantity or quality of the water, and that 
ater quantities of extract are to be had from old than from fresh 
barley. As the nitrogenous substances possess particular interest, the 
author made a steep of 600 grams barley, and found a total of 0°133 
gram nitrogen, of which 0°t12 gram remained in the residue from the 
phosphotungstic filtration. No peptones were traceable, and the bulk 
of nitrogenous matter was derived from amides. The author has begun 
experiments which show that steeping causes changes. to oecur which 
are intimately connected with the life and growth of the grain. 
J. F. 
Employment of Maize in Brewing. By J. F. Genr (Bied. 
Centr., 1883, 853).—According to this patent, the corn is coarsely 
crushed between rollers and freed from husk and embryo, and then 
softened by steam, and finally pressed and dried between hot rollers. 
To brew from this, 65 parts are added to 35 parts of barley malt. 
E. W. P. 
Pasteurising Beer. By M. Scuwarz: (Bied. Centr. 1883, 560).— 
According to Behrend, yeast cells are not killed by warming; the 
author, on the contrary, finds that at 55° all the cells are killed. 
Yeast killed at 55° placed in a food solution with addition of fresh 
malt-extract, did not show a single living cell after 40 hours at a 
temperature of 6—7°. Every single bottle of beer should be heated 
uniformly for a considerable time to the necessary temperature, say 
2—3° over 55°. Badly pasteurised beer remains clear when kept cool, 
but the warmth of a room turns it turbid from formation of yeast, 
bacteria, fungi, albuminate, and some hop resin. The turbidity of 
well-pasteurised beer the author finds to be due to a separation of 
gluten; by heating such beer to 50° it will again beeome clear, and 
remain so for a long time. J. T. 


Behaviour of Tannin in Hops towards the Albuminoids in 
Malt. By Moritz and Lez (Bied. Centr., 1883, 854).—The tannin in 
hops precipitates as munch again of the albuminoids in malt as simple 
boiling does ; but there is a sufficiency of these compounds in the malt 
to feed the hops after all the tannin has been precipitated. 

E. W. P. 

Separation of Sugar from Molasses or Syrup by Strontia or 
Lime at Low Temperatures. By C. Scuuisier and others (Bied. 
Centr., 1883, 637—639).—The author has taken out another patent 
relating to the strontia process, which is thus described. On boiling 
& mixture of sugar and strontia solution, the sparingly soluble di- 
strontium saccharate is precipitated; this does not occur in the cold, 
bat either pure strontium hydroxide or monostrontium saccharate 
crystallises, C,,H..O,,SrO + 5H,O, and the latter is sure to happen 
provided a certain quantity of the compound obtained from a previous 


Operation is stirred into the mixture of molasses and strontia. The 
2n2 
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proportion yielding the best results is obtained by adding so much 
Sr(HO), + 8H,0 to the molasses as the latter contains sugar, the 
strontium hydroxide being previously dissolved in three times its 
weight of boiling water. The mixture remains clear while just 
under the temperature of boiling water, but on cooling, the mono- 
saccharate separates in warty masses, which are dried by filter-presses 
or other means. The saccharate so obtained contains two-thirds or 
three-fourths of the whole sugar, and the remainder can be recovered 
as di-saccharate. The monosaccharate yields strontium carbonate and 
sugar when treated with carbonic anhydride. Another way of obtain- 
ing sugar from molasses in the cold is described by Walters, by the 
addition of sharply burnt lime, which first forms a soluble saccha- 
rate, but after a time becomes an insoluble compound—tetra-calcium 
saccharate. Much of the success of this process depends on the 
manner of burning the lime employed. Lippman says that if pow. 
dered calcium hydroxide be added to a solution already saturated 
with lime, at a moderate temperature, the sugar is precipitated in the 
cold as a tribasic lime salt with an excess of uncombined lime. 
J. F. 

Manufacture of Maize-starch as a New Branch of Agricul- 
tural Industry. By L. v. Wacnex (Dingl. polyt. J., 250, 173— 
182).—This paper discusses in detail the manufacture of maize- 
starch, and the recovery of the bye-products (proteids) for feeding 
purposes. The process recently introduced by Gillitzer has the 
advantage that in the preparation of starch from maize the proteids 
are recovered in an unaltered condition, the yield of starch and of 
proteids recovered being almost theoretical. The starch is of the 
best quality. 100 parts of maize produce 52—60 parts starch, 8—15 
parts proteids (maize fibrin and gluten), and 12—18 parts husks, dc. 
The author shows that the cultivation of maize in conjunction with 
the manufacture of maize-starch is more remunerative than the 
cultivation of potatoes. The recovery of the bye-products pays for 
working costs, so that the difference in the price at which the maize 
is bought and that at which the resulting maize-starch is sold is 
profit. D. B. 


Researches by Witz on the Oxidation of Cellulose. By H. 
Scumip (Dingl. polyt. J., 250, 271—280)—The methods for 
animalising vegetable tissues with a view to render them better able 
to receive colours in dyeing are based on the following reactions:— 
(1) nitration, (2) merceration, the result of the action of alkalis, 
and (3) hydration of the cellulose, caused by the action of acids. 

Witz has introduced a new process, in which any substance capable 
of producing oxidation may be employed. By the action of oxidising 
agents in acid or neutral solutions, textile fabrics are so altered as to 
enable them to more readily receive dye-stuffs. The author discusses 
the investigations of Witz more minutely. He considers that Wit2’s 
reaction depends on the conversion of cellulose—a carbohydrate con- 
stituted like an alcohol—into a compound having acid properties, 80 
that its power to attract basic dye-stuffs is analogous to the affinity 
which characterises benzoic acid, tannin, and other aromatic acids. 
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Its action would in point of fact consist in the precipitation of insoluble 
compounds of the complex amines of the rosaniline-group and similar 
colouring matters. The resulting lakes do not, however, adhere to the 
fibre as firmly as the corresponding tannin colours. As oxidising 
agents, Witz has employed the hypochlorites, also hypochlorous acid 
disengaged from the hypochlorites, chromates, hydrogen peroxide, 
ozone, and atmospheric oxygen. The goods may, moreover, be simply 
exposed to light. D. B. 


Analysis of Malt-extract. By J. F. C. Juncx (Pharm. J. Trans. 
[3], 14, 104—108).—An extract of malt that is soluble in water, has 
a pleasant taste, and remains unfermented for a long time, is usually 
considered to be good, but as many worthless preparations have these 
characteristics their value cannot be ascertained from these alone. In 
the author’s opinion, it should in addition be light in colour, contain 
but little free acid, and only a limited quantity of water; all the 
soluble constituents of the malt should be present, diastase being the 
most important, and the albuminoids should be in an easily digestible 
form. The presence of a large proportion of phosphates or other 
ash constituents is no criterion of a good extract. The author’s 
analytical examinations are based on these considerations. The solid 
matter and water are best determined by means of a maltometer, or by 
taking the sp. gr- at 17° of a solution of the extract in an equal 
weight of water, and referring to a table given in the paper. A good 
extract should not contain less than 50 per cent. of extracted matter, 
as in dilute extracts, some beers, for example, diastase cannot exist, 
and the preparations are often treated with salicylic acid in order to 
delay the decomposition of the dextrin; this may be detected by 
agitating the extract with ether, evaporating the ethereal extract, and 
testing for the salicylic acid with ferric chloride. For the determina- 
tion of free acid, the author employs a solution of soda containing 
5 grams of sodium hydroxide to a litre of water, and very sensitive 
litmus-papers for the indicator. 10 grams of a good extract ought 
not to require more than 6 or 7 c.c. of the soda solution ; if it requires 
more than 10 c.c., that is more than 0°5 mm. of soda for 100 c.c. of 
extract, it will not retain its diastatic power for long. The determina- 
tion of diastase is conducted in the following manner. Several clear 
and uniform 2-oz. vials are charged with 2 ozs. of distilled water and 
2 drops of iodine solution containing 2 grams of iodine and 4 grams 
of potassium iodide dissolved in 250 c.c. of water. 10 grams of 
starch are stirred with 30 grams of water, then poured into 100 grams 
of boiling water, and stirred and boiled for some time; a good ther- 
mometer is now introduced, and the starch mucilage is cooled to and 
kept at 100° F. on a water-bath. 10 grams of malt-extract dissolved 
in 10 c.c. of water are stirred into the mucilage, the time being noted, 
and after one minute, or when the mucilage has become thin, two 
drops are transferred to one of the vials, which is shaken and placed 
near a window. This operation is repeated until no coloration, or 
scarcely any, is produced in the vials; the time occupied indicates 
the amount of diastase present. Varions colorations produced with 
the iodine solution show the progress of the changes. 1. A greenish- 
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blue coloration, and after standing the appearance of a blue precipi. 
tate indicates undecomposed starch, 2. A dark blue solution without 
precipitate, soluble starch. 3. A purple solution shows that the 
quantity of soluble starch equals that of the dextrin and sugar. 4. A 
red colour points to the predominance of dextrin or sugar, according 
to depth, the redness increasing with the former. 5. No colour, or 
scarcely any colour, indicates completion of the change. This plan of 
procedure is adopted in the experiments with diastase described below. 
A good malt-extract will convert its own weight of starch at 62° F. 
within 40 minutes, at 100° F. within 10 minutes, amd at 150° F. 
within 3 minutes, or it will convert five times its weight of starch 
in 40 minutes at 100° F., or eight times that amount in 90 minutes. 
Moreover, an extract of this strength will digest the following 
boiled amylaceous articles :—Potatoes, 4 parts in 3 minutes, 16 parts 
in 15 minutes; rice, 4 parts in 10 minutes; bread, 4 parts in 
9 minutes, 16 parts in 45 minutes; sago, 4 parts in 12 minutes, 
8 parts in 30 minutes. The albwminoids are determined by shaking 
in a tall graduated cylinder 80 parts of a cold saturated solution of 
picric acid with 20 parts of malt-extract until the extract is dissolved; 
the precipitate is allowed to settle, and after 24 hours its height is 
read off. Each division represents 1 per cent. by weight of nitro- 
genous matter dried at 212° F. The quantity ought to be on an 
average from 3 to 3°25 per cent. These determinations are sufficient 
to pronounce an extraet good or worthless. The dextrin, sugar, and 
glycerol can be determined in the following manner :—2 to 5 grams of 
extract are mixed with 20 grams of dry clean sand, and then dried 
and weighed, the loss is water. The dried mixture is transferred 
to a percolating tube supported on a small wire stand; the whole is 
dried and weighed, then percolated with ether, and the residue is 
dried and weighed ; the loss is the resin. Percolation of this residue 
with a mixture of 2 volumes of absolute alcohol and 3 volumes of ether 
removes the glycerol, whilst the sugar is removed by subsequent 
exhaustion with strong alcohol. Treatment with hot water dissolves 
away the dextrin from the albumin; and finally the latter may be 
destroyed by igniting the sand, which on cooling ought to weigh the 
same as it did at the beginning of the operation. 

The author has made several experiments to study the action of 
acids, alkalis, and alcohol on diastase. The quantities employed in 
each experiment were 5 fluid ounces of starch-paste containing 
100 grams of starch with 100 minims of saliva, or 100 minims of 
malt-extract dissolved in 10Q minims of water. The malt-solution 
was prepared fresh every day from the same sample of malt-extract, 
and was tested to secure a uniformity of diastatic power; it had an 
acid reaction. The saliva was collected from a number of persons, 
adults and children, and was tested from time to time; it was always 
neutral. The starch-paste was heated to and kept at or about 100°’. 
on a water-bath, the reagent was added and mixed well in, and finally 
the malt-solution or saliva. The tests were made with the iodine solu- 
tion as described above, and the observations recorded in the follow- 
ing manner :— 
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colour- 


100 minims of 


Colour 1 
After minutes. 

Colour 2: 
After minutes. 

Colour 3. 
After minutes. 

Colour 4, 
After minutes. 
meee | 

less. 

After minutes. 


Relative diastafic power of 
malt-extract and saliva. 
Diastatic power of both 
much increased. 
i Diastatic power com- 
pletely arrested. 
Power more than doubled. 


{set result with malt. 


Extract of malt 

Saliva 

Extract of malt and HCl 
Saliva with HCl 

Extract of malt with HC ...... 
Saliva with HCl 

Extract of malt + acetic acid 
Saliva and acetic acid 

Extract of malt and acetic ... 
Saliva and acetic acid 


Beguick 
S—- lll lelli 
Leo ml 1 | cme 
Leo mel lal aro 
la awl | Sema 


Action of saliva arrested 
in 2 hours. 


S| 


and so on. 


With a further increasing quantity of acetic acid, the power of 
malt-extract gradually decreases, until it is arrested when 1} per 
cent. acid is exceeded. With lactic acid, j per cent., the action of 
both malt-extract and saliva is much increased, especially in the case of 
saliva; with ;4; per cent., the malt increased, thesaliva retarded ; } per 
cent. is favourable to malt, but fatal to saliva; and 4 per cent. lactic 
acid stops nearly all diastatic action of the malt-extract. 5 per cent. 
of a mixture of 1 part hydrochloric acid, 2 parts lactic acid, and 
8 parts acetic acid proves very favourable to the action of both malt 
and saliva, whilst + per cent. of this mixture is favourable to the malt 
only. Leaving out the lactic acid in the mixture caused a diminution 
of diastatic action of both. 4 per cent. of caustic soda totally 
destroys the action of saliva, whilst the malt is rendered inactive by 
ys per cent. Alkaline carbonates act less energetically. 

Alcohol has only a slight imfluence on diastatic action, and its action 
is more marked with saliva or neutral malt-extract. The effect of 
wines and spirits on diastatic power seems to depend on the propor. 
tion the amount of acid present bears to the quantity of starch and 
malt-extract or saliva; sq that when the proportion of acid is large 
and the quantity of starch and diastase small, the action is very 
sluggish or stops altogether. This is more evident in the case of 
saliva than with malt-extract. For example— 


Alcohol| Acid |Starch| Extract | Saliva} Colourless in 
p-c. p-c. | p.c. p.c. p.c. minutes. 


Extract of malt with wine| 1°5 |9°125 | 3°46 5 
2°56 |0°214 | 2°9 *45 5 
, , , . Colour 2. 
5°5 (0°460 | 1°5 After 60 mins. 
Saliva 1°5 |0°125 | 3°46 o 45 
; ’ ; olour 1. 
» 2°56 |0°214 | 2°9 After 60 mins. 
7 


Malt with whisky 13°33 |0°0231) 2°31 
Saliva » eoeees+| 13°33 |0°0231) 2°31 4 4 
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Contribution to a Knowledge of Rye Grain. By F. Ecce 
(Dingl. polyt. J.. 249, 425).—By subjecting the fruit of rye, which 
is generally of a greyish-brown colour, to close examination, the 
author detected shades varying from yellow to dark brown, whilst 
the grain in some instances exhibited a bluish-green coloration. Under 
the microscope, some of the gluten cells showed a dark blue colour, 
Dilute hydrochloric and sulphuric acids change the blue to red, and 
dilute solutions of alkalis give a yellow colour, which acids do not re- 
convert into red. By pulverising and sifting the grain, and treating 
the residual bran with aleohol acidified with hydrochloric acid, a pink 
extract is obtained. D. B. 


Formation of Alcohol in the Fermentation of Bread. By 
V. Marcano (Compt. rend., 9'7, 1070—1071).—A leaven, known in 
France as levain de chef, made by mixing potatoes, yams, &c., cooked 
by steam, with water and flour, yielded on distillation an amount of 
alcohol equivalent to 54°7 c.c. of absolute alcohol per kilogram of 
leaven. The solid residue consisted of cellulose with very little starch, 
and the liquid was saturated with dextrin. 

A similar result is obtained on distilling bread paste just before it 
is put in the oven. These facts show that in the tropics the forma- 
tion of alcohol at the expense of starch is a constant and regular 
phenomenon in the fermentation of bread. C. H. B. 


Alteration of Flour. By Batianp (Compt. rend., 97, 651— 
652).—Wheat contains a ferment which appears to exist in the 
neighbourhood of the embryo. This ferment has the properties of 
organised ferments, is insoluble, and withstands a temperature of 100° 
when dry, but is destroyed by boiling water. It is active only in 
presence of heat and moisture, a temperature of 25° being most 
favourable to its development. When the wheat is carefully ground, 
the greater part of the ferment is left in the bran, its proportion in 
the flour being smaller the more carefully the latter is dressed. If 
the grinding is too rapid or violent, a larger quantity of the ferment 
passes into the flour, hence the liability to ‘alteration of flour which 
is said to be échauffée. This can be avoided by grinding with rollers. 

The acidity of old flour is not the cause of the disappearance of 

luten, but is the result of it. The gluten appears to exist as such 
in wheat in the same manner as starch, and is not a product of the 
action of water on a glutenogen. In stored flour, the gluten retains 
all its properties, but the action of the ferment is retarded by the 
absence of water. On adding water and warming, its activity is 
restored. The addition of oatmeal to army flour, although advanta- 
geous on account of its nutritive properties and cheapness, renders 
the flour much more liable to alteration. This might however be 
prevented by keeping the flour and oatmeal separate, and only mixing 
them when required for use. C. H. B. 


Acceleration of the Oxidation of Drying Oils. By A. Livacne 
(Compt. rend., 97, 1311—1314).—When a drying oil, previously 
treated with litharge or finely divided metallic lead (Abstr., 1883, 
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p. 757), is agitated with a solution of zinc sulphate, all the lead is pre- 
cipitated from the oil, but the latter now holds zinc in solution. By 
using manganese sulphate, copper sulphate, &., in this way, every 
trace of lead is removed from the oil, but the lead is replaced by 
manganese, copper, &c. If an oil charged with lead will dry in 
24 hours when spread out in a thin layer on glass, it will dry com- 
pletely in five or six hours if charged with manganese, in 30 to 36 hours 
with copper, zinc, or cobalt, and in more than 48 hours with nickel, 
iron, chromium, &c. 

It is more convenient to use the solid finely powdered salt in place 
of a solution, since the latter forms an emulsion with the oil. Iw fact, 
treatment with metallic lead and a solid sulphate may take place 
simultaneously, but in this case the oil will contain some lead in 
addition to the other metal. 

Although solidification of a drying oil charged with manganese takes 
place in five or six hours when spread out in thin layers, the solidifi- 
cation of thick layers requires a long time, even though the protecting 
pellicle which forms on the surface is continually removed. Oxida- 
tion is more rapid at a higher temperature, but with thick layers a 
long time is required for complete solidification, even under these 
conditions. 

A temperature of 50—60° accelerates the oxidation of drying 
oil, partly because the oil becomes more fluid, and partly because the 
oxygen is more active at a higher temperature. 

When a manganiferous oil is dissolved in an equal volume of 
benzene, and agitated with air in a closed vessel, rapid absorption 
of oxygen takes place, especially at a temperature of 40—50°. If 
the air is continually renewed, so as to furnish the oxygen required 
for the maximum oxidation of the oil, the liquid becomes thick, and 
on distilling and separating the solvent a liquid is obtained which 
solidifies on cooling to a very dry and perfectly elastic solid. It is 
evident that by limiting the oxidation a series of products of vary- 
ing viscosity can be obtained intermediate between the original oil 
and the solid formed by maximum oxidation. The last product is 
characterised by its remarkable elasticity, and its absolute insolubility 
in water, alcohol, and ether. It is almost instantly saponified by 
potash in the cold, and on subsequent separation of the fatty acids it 
is found that the solid fatty acids have undergone no alteration, 
whilst the liquid fatty acid has almost completely disappeared, and 
has been converted into viscous products, characterised by their solu- 
bility in water and by the various salts which they form. 

C. H. B. 


American Milk. By E. H. Jenkins (Bied. Centr., 1883, 528— 
530).—The author gives the following milk analyses :— 
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Jersey cows. Guernsey cows. 


} 
| 


| From six | From five | From six 
cows, cows, 
Ayrshire. | native. 


87°15 86°43 | 85°02 
12 85 13°57 314°98 
3°20 3°34 4°22 
4°33 4°49 5-00 
460 4°82 4°47 
0°72 0°92 1°29 
Daily yield... 21 1b. 30z.|21 1b. 402.) 22 1b. 9oz.f — 
Density ...... _— _ — 1 -0326) 1° 1 °0353 


OD 
oe os 
SSeees 


The author has made over 200 analyses of milk collected from 
various herds; the average amount of solid residue was 12°40 per 
cent., with a minimum of 9°8 and a maximum of 14°4; and the 
average amount of fat was 4°02 per cent. with a minimum of 2°6 and 
a maximum of 5°6. Only one sample contained less than 10 per cent. 
of solid residue; five samples between 10 and 10°5 per cent.; six 
samples between 10°5 and 11 per cent.; 19 between 11 and 115; 
27 between 11°5 and 12; and 150 samples over 12 percent. The 
author is not quite certain that all the samples were unadulterated, 
and thinks the one with 9°8 total solids must have been. The author 
holds that milk with a sp. gr. less than 1:029 must be adulterated. 

J. T. 

Utilisation of Skim-milk. By B. Fotxers (Bied. Centr., 1883, 
566).—Practical experiments extending over several years have been 
made by the author near Jever. Fattening calves did not pay, but 
for pigs the results were economically satisfactory. ‘ 


Butter-making. By W. Fietscumann and Biunck-Scai.Kowi 
(Bied. Centr., 1883, 554—557).—Milk requiring to be transported 
before being skimmed for butter-making, gives a better yield of butter 
when gently agitated frem time to time during cooling, before being 
placed in transport vessels. 

Fleischmann finds that butter made without churn in a kneading 
machine from very thick cream, has the composition 83—8b per cent. 
fat, 10—16 per cent. water, 0°2 to 0°8 per cent. protein. The thick 
cream was produced in a Petersen’s machine, and such cream can well 
be made into butter by kneading. The minimum amount of protein, 
0224 per cent., was found in a sample of butter made from cream 
that had been passed a second time through the machine along with 
water. J. T. 


Preserved Butter. By W. Freiscumann (Bied. Centr., 1883, 557 
—559).—Such butter should have 4—5 per cent. salt ; more does not 
help to preserve it, spoils the taste, and adds unnecessarily to the 
weight. Analyses of 16 samples gave 8'°34—13°71 per cent. water, 
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82:91—87'11 butter fat; 0°44—0°79 protein; 0°36—0°87 soluble 
nitrogen-free matter: 1°08—6°13 ash and common salt. The author 
remarks that the state of the protein and nitrogen-free organic matter 
is of more importance than the amount; for if the protein be already 
in a state of decomposition owing to defective preparation, the butter 
will not keep, even if little be present. The author finds that sour 
cream makes as good preserved butter as sweet cream, although this 
has been denied. J. T. 


Insoluble Fatty Acid in Goat’s Butter. By C. Jenn (Arch. 
Pharm. [3], 28, 262).—A fatty acid insoluble in water was isolated 
from goat’s butter in the following way :—5 grams of the pure butter 
fat were saponified with 2 grams of potassium hydroxide and 50 c.c. 
of alcohol, the solution was evaporated to a syrup, diluted with 100c.c. 
of water, and decomposed with hydrochleric acid. The fatty acid was 
washed with boiling water and dried. The butter fat contained about 
87 per cent. of this acid. Goat’s butter and cow’s butter are thus 
shown to yield the same quantity of insoluble fatty acids. 

W. R. D.z 

Blumenthal’s Prepared Rennet. By Scumicer (Bied. Centr., 
1883, 852).—This preparation is sold in the solid or liqnid form; the 
solid contains 0°87 per cent. of water, 96°01 ash (principally NaCl, and 
3:12 per cent. of organic matter, of which 1:06 is albuminoid). At 
35°, this solid, when dissolved, curdles about 80,000 parts of 


milk, whilst the liquid preparation curdles 8,600 at 35°, and contains 


1:83 per cent. organic matter and 13°48 per cent. of ash. 
E. W. P. 
“Rennet” Ferment from the Seeds of Withania Coagulans. 
By A. 8. Lea (Chem. News, 48, 261—262).—It was noticed that both 
the fruit and aqueous extract of the seed capsules of Withania 
coagulans coagulated milk. This discovery is of great importance, as 
the introduction of the cheese-making industry into India depends on 
finding a vegetable substitute for the ordinary animal rennet, since 
the natives will not purchase cheese made with the latter. The 
author has experimented on this vegetable “rennet.” The seeds 
were separated from extraneous matter, the cases, stalks, soil, &c., 
by crushing and sifting. Then equal weights of the seeds were 
extracted for 24 hours with equal volumes of water, 5 per cent. 
sodium chloride solution, 2 per cent. hydrochloric acid, and 3 per cent. 
sodium carbonate solution, respectively. Equal volumes of each of 
these extracts in an acid, alkaline, or neutral condition, were added 
to equal volumes of milk, and heated te 38°. The milk coagulated 
rapidly with sodium chloride and carbonate extracts, but much more 
slowly with the other two. Subsequent experiments show that the 
5 per cent. salt solution extract is the most active. The ferment is also 
soluble in glycerol, and closely resembles animal] rennet. The ferment 
is destroyed by boiling, by filtering the solution through animal char- 
coal, or by treating it with finely powdered kaolin. Alcohol pre- 
cipitates the ferment from its solutions, but the precipitate, when 
redissolved, still retains its coagulating properties. A very small 
quantity of ferment suffices to coagulate milk, large quantities simply 
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hasten the change. If neutral or alkaline ferment solutions are 
added to neutral milk, a normal clot is formed, with neutral or faint] 

alkaline reaction, thus showing that the coagulation is not due to the 
formation of acid by the ferment. |The curd is not a mere precipitate, 
but a true clot, resembling in appearance and properties that formed 
by animal rennet. All the extracts of the seeds are deep brown in 
colour, which, however, is unimportant, as the colouring matter 
remains chiefly in the whey, the curd being white. Extracts may be 
made up to contain 15 per cent. salt, and these may be treated with 
4 per cent of alcohol without apparently impairing the coagulating 
activity to any appreciable extent, in fact such a preparation corre- 
sponds very closely in activity with the commercial solution of animal 
rennet; it is therefore probable that extracts of this vegetable 
‘‘rennet” will be prepared for keeping, but how long these will 
remain active time alone can show. The ferment has been tried in 
cheese-making, and, frum the results, it would seem that the seeds of 
Withania can be used successfully as a substitute for animal rennet. 


D. A. L. 


Cheese from Skim-milk and Foreign Fat. By X. A. Wittarp 
and others (Bied. Centr., 1883, 552).—The well-skimmed milk, 
according to Willard, is intimately mixed at 54° with 14 per cent. 
lard at the same temperature in a mixing machine; the so-called 
lard-cream is thus formed, which is then made into cheese with 
rennet. Such cheese is largely produced near Little Falls, U.S.A. 

Griffiths gives analyses of such American cheese purchased in 
London, as follows :— 


TI. TIT. IV. 
28°20 26°55 31°81 
37°01 35°58 36°10 
30°18 33°85 28°68 

4°51 3°90 3°40 


99°86 99°90 99°88 99°99 


A little arsenic was found in the rind of I and IV, possibly added 
to keep off insects! Starch was not found. 

It is said that olive-oil, and even cotton-seed oil, is largely used 
instead of lard in several American establishments. J. T. 


New Coal-tar Dyes. (Dingl. polyt. J.,249,350—355, and 383— 
389.)—The firm, late Meister, Lucius, and Brtining (Ger. pat., 22,545, 
2nd Sept., 1882) obtain a yellow dye, consisting of dinitronaphthol- 
monosu! phonic acid by the simultaneous action of nitrates and nitrites 
in acid solution on naphthylaminetrisulphonic acid. It is advantage- 
ous to prepare the a-naphthylaminetrisulphonic acid by first convert- 
ing the naphthylamine into the monosulphonic form, and then further 
sulphonating by treatment with fuming sulpharic acid and neutralis- 
ing with milk of lime, by which the calcium salt is obtained. 
Naphthylamine, treated with fuming sulphuric only, gives small quan- 
tities of the trisulphonic compound. 
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The firm, late Brénner of Frankfort-on-the-Main (Ger. pat., 22,547, 
July 5, 1882), convert the 8-naphtholmonosulphonic acid into two 
new f-naphthylaminesulphonic acids for the preparation of dyes. The 
monosulphonic acid is produced by Schiffer’s method (Annalen, 152, 
296). The ammonia salt of this acid is treated under pressure at 
180° with calcium hydroxide, or calcined soda and water: the result- 
ing mass is dissolved in hot water and acidified, when the B-naphthyl- 
aminemonosulphonic acid separates out. The ammonium salt may be 
replaced by the corresponding sodium salt, which gives good results 
when heated with soda and ammonium chloride. An easily 
soluble f-acid remains in the mother-liquor which is obtained by 
neutralising with soda, evaporating to dryness, and boiling with 
alcohol; the acid separates out from the acidified alcoholic solution 
on cooling. The B-naphthylaminemonosulphonic acid thus obtained 
dissolves less easily in alcohol than the easily soluble sulphonic acid 
obtained from 8-naphthylamine and fuming sulphuric acid. The diazo- 
compounds of the first give, with a-naphtholmonosulphonic acid, a 
beautiful reddish-blue dye; the corresponding compounds of the 
second acid give a blood-red dye, strongly tending to brown. By 
combining the diazo-compounds of both acids with phenol, hydroxy- 
phenols, and naphthols, their ethers and sulphonic acids, a new series 
of beautiful dyes are obtained. 

W. Harmsen (Ger. pat., 22,707, Sept. 9, 1882) describes a new 
method for the preparation of yellow, orange, and red dyes, by mixing 
diazotised bases with aromatic hydroxy-acids and a 8-hydroxynaphthol- 
sulphonic acid. The hydroxy-acids, when mixed with equal molecular 
weights of diazotised bases, yield dyes whose colours deepen from yellow 
to red with increase in the carbon present. The carboxyl-group 
of the hydroxy-acids remains unchanged in the new compounds, so 
that they still act as acids, decomposing carbonates and even forming 
salts. The new dyes, which by constitution are hydroxyazocarboxylic 
acids, dissolve in alcohol, giving bright colours, whilst their alkali 
salts are soluble in water, and give fast colours on wool as well as on 
silk. To prepare the dyes, equal molecular weights of diazotised bases 
and of the sodium salt of an aromatic hydroxy-acid are mixed and 
rendered alkaline with soda, and the filtered solution is treated with 
common salt to precipitate the dye in a flocculent form. As the 
sodium salt of the dye derived from naphthylamine is only slightly 
soluble in water, it is converted into the sulphonic compound by treat- 
ing the dry free acid with sulphuric acid, sp. gr. 1°8 at 160°, and the 
deep blue solution is poured into water, whereon the sulphonic acid 
separates out. This is dissolved in soda-lye, and treated with common 
salt, when the sodium salt separates out. This compound is more 
soluble than the salt directly prepared from the hydroxy-acid, and 
also possesses stronger dyeing power. The other dyes can be similarly 
treated by using fuming sulphuric acid instead of the ordinary acid. 

Brown Dyes from Chrysoidine and Diazo-compounds.—The Aniline 
Manufacturing Company of Berlin (Ger. pat., No. 22,714, November 8, 
1882) remark that when diazotised sulphanilic acid or other diazotised 
amido-acids are used instead of diazobenzene chloride for the prepara- 
tion of chrysoidine from metaphenylenediamine, chrysoidinsulphonic 


538 ABSTRACTS OF CHEMICAL PAPERS. 


acids, chrysoidincarboxylic acid, &c., are obtained whose alkali salts 
are soluble in water. The chrysoidine and the derived acids jnst 
mentioned now take a second molecule of a diazotised base or amido- 
acid, and yield dyes of the type of phenylenediaminediazobenzene, 
(C,Hs.N2)2.CsHANH,)2, by which the yellow to yellowish-red colour of 
the chrysoidine becomes brownish. Usually the dyes prepared from 
the basic chrysoidines and diazo-compounds are insoluble in water, 
but soluble in alcohol. To render these dyes soluble, they are con. 
verted into sulphonic acids, and salts of these acids are employed; 
or the chrysoidine may be acted on with the salt of a diazo-compound 
or a diazotised amido-acid, or the chrysoidine itself can be treated with 
a diazoted amido-acid. 

E. Nélting and E. v. Salis (Ger. pat., Na 22,268, August 3lst, 
1882) describe new yellow, orange, and brown dyes obtained from 
the sulphonic acids of nitrated secondary and tertiary aromatic 
amines which contain two aromatic and one fatty radical. They are 
obtained by sulphonating the corresponding nitramine, or by the action 
of aromatic halogen nitro-compounds on aromatic amido-sulphonic 
acids. Halogen-compounds in which the nitro-groups hold the ortho. 
or para-position with reference to the halogen, but the meta-position 
with reference to each other, act readily on amines ; whilst under the 
action of hydrochloric acid, a secondary or tertiary nitramine is formed, 
The nitramines so obtained are dyes which as yet have not found 
practical application owing to their slight solubility and other un- 
favourable qualities ; they, however, yield useful dyes. if converted 
into sulphonic acids. 

The aromatic halogen nitro-compounds further act on the sulphonic 
and carboxy]-derivatives of the amines and yield soluble dyes. 

The following dyes appear to be of importance technically :—Tri- 
nitrodiphenylaminesulphonic acid, which, as well as its salts, form 
yellow crystals, soluble in water, especially if hot, and dyes silk and 
wool yellow directly in an acid bath. Tetranitronaphthylphenylsul- 
phonic acid, which is very similar to the foregoing in its properties, 
but gives a yellowish-brown dye. Lastly the compounds obtained by 
acting with picryl chloride, chlorodinitrobenzene, and chlorotetranitro- 
naphthalene on amidazomonosulphonic acid, amidazodisulphonic 
acid, and pheuylamidazobenzenesulphonic acid. Orange and brown 
dyes are thus obtained, which in acid bath dye wool and silk directly. 

Safranine Dyes.—R. Nietzki has investigated this series of dyes 
(Abstr., 1883, 731). Witt proposes a method of preparation (Jour. 
Chem. Ind., 1882, 255) by oxidising a mixture of 1 mol. paraphenyl- 
enediamine with 2 mols. aniline, by which the first member of this 
series of dyes is obtained. 

Phenosafranine, first obtained by Witt, is prepared by the oxidation 
of 2 mols. aniline with 1 mol. paraphenylenediamine or of equal 
molecular weights of aniline and paradiamidodiphenylamine. This 
dye is not very different in tint from its homologues the safranines 
of commerce, but is characterised by the great facility with which its 
salts crystallise out. The chloride forms cantharides-green needles, 
slightly soluble in cold water, easily soluble in hot, and having the 
composition CH,N,HCl. The sulphate forms long steel-blue 


Ber Pas 


_ a e.. T OF 


7 wer i'r Be @& & a 


TECHNICAL CHEMISTRY. 539 


needles. Diethylsafranine is obtained by oxidising in the presence 
of 2 mols. aniline, diethylparaphenylenediamine prepared from nitro- 
sodiethylaniline. This dye has a magenta-red colour, its chloride 
erystallises in beautiful glittering green needles. The platinochloride 
forms green needles also, which, dried at 100°, have the composition 
20,.H Ns Et,,H,PtCl If a mixture of 1 mol. paraphenylendiamine 
with 1 mol. diethylaniline and 1 mol. aniline be similarly oxidised, 
a compound is obtained isomeric with and very similar to the above. 
Although both these compounds give green sulphates, they do not 
afford green diazo-compounds. Tetrethylsafranine is obtained by 
oxidising a mixture of equal molecular weights of diethylparaphenyl- 
enediamine, diethylaniline, and aniline; this dye has a much more 
violet tint than the foregoing. It forms a very soluble chloride, and a 
less easily soluble double chloride with zinc, which crystallises beauti- 
fully. The dye is not sufficiently permanent when exposed to light. 
Bindschedler describes the preparation of dimethylphenylene-green, 
2C\sHisNs,HC1,ZnCl,, also tetramethylphenylene-safranine ; its nitrate, 
CuH»N,,HNO; + H,0, is brownish-violet, and easily crystallisable ; 
also dimethylphenylene-safranine, a magenta-red dye, CyH,.N,, and 
analogous compounds. 

All the safranines are deeolorised by reducing agents. Pure 
phenylene-safranine, C,,H,,N,, reduced with ferrous ammonium sul- 
phate in an atmosphere of hydrogen, was found to take up 4 atoms 
of hydrogen in passing to the leucophenylene-safranine. The safra- 
nines may be represented by the general formula C,H2»_.N,. 


. 
Fixation of Aniline Dye-stuffs by means of Metallic Sul- 
phides. (Dingl. polyt. J., 250, 183.)—Balanche was the first who 
utilised certain metallic sulphides as mordants for aniline dyes. The 
sulphides of zinc and tin, when deposited on cotton, attract magenta, 
aniline-violet, Bismark-brown, &c., on dyeing.  Liissy has recentl 
experimented with antimony sulphide, and finds that in the dye-bat 
it absorbs methylene-blue, malachite-green, rosaniline-red, and similar 
colouring matters. Tle sulphide process is suitable only for dyeing 
purposes: the goods are treated with a metallic salt, and then 
with a soluble sulphide or with a soluble sulpho-salt, and the sul- 
hide is precipitated by an acid. The dyeing is the third operation. 
n order to apply the sulphide process to steam colours, Schmid 
recommends the thiosulphate method. Metallic salts, the sulphides 
of which cau be precipitated by means of sodium thiosulphate, are 
mixed with the latter and the dye-stuff. The mixture is thickened 
and printed on the fabric. Om steaming, the insoluble sulphide is 
deposited with the dye. Thus it is possible to fix methylene-blue, 
malachite-green, dimethylaniline-violet, &c., in one operation on the 
fibre by the aid of the sulphides of cadmium, copper, lead, &c. The 
resulting colours resist soaping extremely well. D. B. 


Extracting by Diffusion. By A. Zweraet (Dingl. polyt. J., 249, 
307—310).—The author strongly recommends Kohlrausch’s method 
of extracting by employing a battery of diffusers, having employed it 
for the extraction of log-wood dye. The advantages over the old 
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method are said to be (a) the liquid to be evaporated is reduced by 
one-half ; (b) the raw material is more thoroughly exhausted ; (c) the 
quality of the extract is essentially improved; (d) the work is 
simplified and its cost reduced. J. T. 


Preparation of Aluminium Acetate. By J. Arnenstapr (Dingl. 
polyt. J., 250, 91).—The author separates two-thirds basic aluminium 
acetate, Al,(AcO),(OH)., in an amorphous soluble form from con- 
centrated solutions by adding a sufficient amount of sodium sulphate 
at 30—35°, and stirring the mixture. When freshly prepared, the 
acetate is perfectly soluble in water and suitable for dyeing. By 
treatment with lime, a dry mass is obtained which yields a solution of 
aluminium acetate with separation of gypsum when treated with 
dilute sulphuric aeid. D. B. 


Aluminium Thiocyanate Free from Iron. By G. Srem 
(Dingl. polyt. J., 250, 36).—Stork and Strobel having introduced 
aluminium thiocyanate as a substitute for the acetate for alizarin 
steam colours, it is important in purchasing this article to ascertain 
whether iron is present or not. Commercial samples of aluminium 
thiocyanate are invariably contaminated with a greater or less pro. 
portion of iron which is contained in the materials used for its pre- 
paration. The dissolved iron is mostly present in the form of ferric 
thiocyanate, which ether dissolves with a red colour. _ It is possible 
to extract all the iron from aluminium thiocyanate by means of this 
solvent ; as, however, ether is miscible with the thiocyanate, it is neces- 
sary to expel it from the extract as rapidly as possible, otherwise 
sulphur will be separated. 

Aluminium thiocyanate is said to produce fuller and redder steam 
colours when free from iron. Thiocyanates containing iron exhibit 
streaky colours having a bluer tint. 


Explosives. By Berrae.ot (Compt. rend., 97, 771—772).—A 
summary of the contents of the author’s new work, “Sur la force des 
matiéres explosives, d’aprés la Thermochimie.” C. H. B. 


Liquid Extract of Senega. By H. J. Rosz (Pharm. J. Trans. 
[3], 14, 169).—This extract has a great tendency to gelatinise and 
form a precipitate. The author has remedied the evil by using a 
mixture of alcohol (7 parts), spirit of nitrous ether (2 parts), and 
water (7 parts), as a menstruum for extraction, and proceeding as 
directed in the United States Pharmacopeia. D. A. L. 
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General and Physical Chemistry. 


A New Copper Oxide Cell. By F. pe Laranpe and G. Cuaperon 
(Bull. Suc. Chim. [2], 40, 173—176).—A very useful cell, especially 
for chemical laboratories, can be made by placing a sheet-iron box 
containing oxide of copper at the bottom of a glass jar. A plate 
formed by a spiral of thick zine wire is suspended from the lid of the 
jar at some distance above the iron box, and the jar is filled with a 
30 or 40 per cent. solution of potash. The positive pole is formed by 
a copper wire coated with caoutchouc passing through the lid of the jar 
and attached to the iron box. Other forms of this battery may be 
constructed by taking advantage of the fact that a paste of copper 
oxide and magnesium oxychloride hardens to a porous solid mass. 

W. C. W. 

Electrolysis. By Scnucut (Zeitschr. Anal. Chem., 22, 485—495). 
—The author has investigated the separation of a number of metals 
from their solutions electrolytically. Luckow (Abstr., 1880, 282) has 
shown that lead is separated from solution, preferably a nitric acid 
one, as peroxide, or this mixed with hydrated peroxide. It is only 
from strongly acid solutions that the whole of the lead separates as 
peroxide; from feebly acid and concentrated solutions the peroxide is 
mixed with a large proportion of metallic lead. The separated per- 
oxide was found to contain more water when precipitated from a 
feeble acid solution than from a strongly acid one, the presence of 
much free alkali also increases the proportion of water. Solutions of 
thallium resemble those of lead, the metal being separated either 
entirely as sesquioxide, or mixed with a small proportion of metal, 
according to the quantity of free acid present. The thallium is sepa- 
rated from alkaline solutions partly as sesquioxide and partly in the 
metallic state. Silver is precipitated, in the absence of nitrates or 
free nitric acid, as metal only, whilst, in the presence of the above, a 
small proportion of silver peroxide, Ag,O., is formed. Solutions of 
bismuth are decomposed by the current into metal and bismuthic acid, 
the latter appearing only gradually at the positive pole, whilst the 
peroxides of the former metals are formed from the commencement of 
the current. In the electrolysis of ammoniacal solutions of nickel and 
cobalt, the sesquioxide appears at the positive pole, but its separation 
is prevented by excess of ammonia; the largest proportion of sesqui- 
oxide obtained by the author amounted to 3—3°5 per cent. of the 
amount of precipitated metal. Manganese is the only metal which is 
separated exclusively as peroxide from its solutions. The presence of 
organic acids, ferrous salts, and salts of chromium or ammonium, pre- 
vent the formation of the peroxide and the red coloration due to 
permanganic acid. Selenium and tellurium are readily precipitated 
by the current, both from acid and alkaline solutions. P. F. F. 


Electrolysis of Sodium Chloride. By L. Navpin and A. Biver 
(Bull. See. Chim., 40, 2—14).—With a view of recovering the chlorine 
VOL. XLVI. 20 
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from bleaching liquors the authors have made a study of the electro. 
lysis of sodium chloride with two Daniell’s elements coupled for 
intensity. Four separate factors are to be considered :—lst, the 
hypochlorous acid; 2nd, the gaseous chlorine dissolved; 3rd, the 
gaseous chlorine disengaged, constituting the active chlorine; and 4th, 
the inactive chlorine remaining in combination with the sodium. It 
was observed that the chlorine disengaged was a function of the time 
of electrolysis. From the experiments, an empirical equation, 
Y' = k = 333, is deduced, in which y is the chlorine disengaged, and z 
x 

the number of days, i.e., the curve is parabolic. The curves repre. 
senting the formation of the hypochlorous acid and the dissolved 
chlorine are in opposite directions, as the former is produced at the 
expense of the latter. If the ions liberated at the two poles be sepa. 
rated from one another, no hypochlorous acid is formed; after a 
few days the dissolved chlorine remains constant, while the disengaged 
chlorine steadily increases ; at the end of eighteen days, however, the 
active chlorine was only about 6 in 273 parts of total chlorine. 

¥. &. Y¥. 


Electrolysis of Chlorates. By Liporr and Ticnomrrorr (Bull. 
Soc. Chim., 39, 508).—The decomposition of the chlorates by the 
electric current is never complete when carbon poles are used ; these 
diminish in weight, being attacked by the liberated ozone or oxygen, 
and converted into mellogen as described by Bartoli and Papasogli. 

Vo ae We 


Decomposition of Carbon-compounds by the Silent Dis- 
charge. By Maquenne (Bull. Soc. Chim., 40, 60—65).—In this 
paper a study is given of the decomposition of a few organic sub- 
stances under various pressures by the silent discharge, and the gases 
obtained as to their composition are compared with those formed in the 
decomposition of the same substances at a dull or bright red heat. 

All the substances investigated, except benzene, were rapidly de- 
composed into carbonic oxide and anhydride, hydrogen, and hydro- 
carbons: the results are appended below. 


Methyl Alcohol. 
Decomposition by the silent discharge. Decomposition by heat. 


Pressure of gas. 34mm. 100mm. Dull red heat. Bright red heat. 
‘ 19°6 23°0 31:7 
— 15 05 
0-9 9°4 38 
36°7 34°4 18°3 
42°8 31°7 54:7 


There were also produced non volatile resinous products, which 
escaped analysis, and were dissolved in the excess of the alcohol. 
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Ethyl Alcohol. 
Decomposition by the silent discharge. | Decomposition by heat. 


~@ a Lf 7 
Pressure of gas. . ‘ Dull red heat. Bright red heat. 
0°5 
26°4 
13°7 
13°6 
45°8 


Acetic Acid. 


Decomposition by the silent discharge. 
Pressure of gas. F 100 mm. 
9°6 
44°2 
03 
115 
34°4 


The first products of the reaction are probably carbonic anhydride 
and methane, which subsequently act on one another to form car- 


bonic oxide and hydrogen. 


Acetone. 


Decomposition by the silent discharge. | Decomposition by heat. 


i ~ es ~ 
Pressure of gas. 50mm. 100mm. Dull red heat. Bright red heat. 
06 . 
42-1 
2°9 
30°0 
24:4 


Methyl formate was selected in order to compare the results of its 
decomposition with those of its isomeride acetic acid. 


Decomposition by heat. 


Decomposition by the la 2) 
silent discharge. Red heat. Bright red heat. 


From these results it is evident that the decomposition effected by 
the silent discharge and by heat are strictly comparable. ™ 
Vv. EY. 


Boulier’s Pyrometer. By C. Lavru (Bull. Soc. Chim., 40, 108— 


110).—Hitherto all attempts to construct a pyrometer for ria 
20 
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very high temperatures, such as those attained in the porcelain mann. 
facture, have been unsuccessful; for this purpose Boulier has con. 
structed a pyrometer consisting of a thin copper cylinder several 
centimeters in length; one end is closed, the other terminates in two 
tubes, one of which is connected with a reservoir of water, the other 
is joined to a thermometer. In order to make an observation, the 
thin copper tube is introduced in the furnace whose temperature ig 
to be ascertained, and a current of water allowed to circulate from 
the reservoir. The water in the cylinder is heated by contact with 
the hot air or flame, and the rise of temperature marked by the 
thermometer at the exit. In order to ensure the regular circulation 
of the water, an electric balance is introduced into the copper vessel, 
which, at the least interruption, stops the water flow. At present 
this apparatus has only been used for relative and not for absolute 
differences of temperature. V. H. V. 


Thermochemical Study of Hydrofluoric Acid. By Guyn 
(Bull. Soc. Chim., 40, 54—57).—In this memoir, are given the deter. 
minations of the heats of solution in water of gaseous and liquid 
hydrofluoric acid of various degrees of concentration. 

The heat of solution of the gaseous acid was found for one equi- 
valent—- 


HF (gas) + H,0 (liq.) = HF (dissolved) + 118 


but HF (liq.) + H,O (liq.) = HF (dissolved) = 456 


The heat of volatilisation of hydrofluoric acid is the difference 
between these values = 11°8 — 4°56 = 7°22. 

In order to determine the heat of dilution of hydrofluoric acid, 
certain quantity of solution containing a known quantity of the 
anhydrous acid was added to 400 equivalents of water. The results 
are appended below— 


Heat disengaged. 
HF anhydrous added to 400 H,0...... 4°56 
HF + 5H,0 


These results can be represented by the empirical equations, Q = heat 
of dilution— 


‘ 


Forn = 5ton=2. 
» n=2ton= 10 


Equation (I) is that of a hyperbola asymptotic to the axis of the 
abscissa and parallel to the axis of the ordinates ; equation (II) 1s 
also that of a similar hyperbola, the ordinates of which are diminished 
by O'l. These results seem to indicate the existence of a definite 
hydrate, HF,2H,0, and thus confirm the conclusions of Bineau, who 
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obtained a hydrate of this composition on the distillation of the 
ueous acid. 

It is farther noticeable that the dilution of the acid containing more 
than 2 mols. H,O does not produce a sensible evolution of heat; in 
this point, hydrofluoric differs from hydrochloric, hydrobromic, and 
hydriodic acids. V. H. V. 


Heat of Formation of Fluorides. By Guntz (Compt. rend., 97, 
1483—1486).—Ammonium Fluoride.—NH, diss. + HF diss. = NH,F 
diss., develops + 15°2 cal. Taking Favre’s value for the heat of solution 
of ammonium fluoride, it follows that NH;, gas, + HF, gas, = NH,F, 
solid, develops + 37°3 val., and NH;, gas, + HF, liquid = NH,F, 
solid, develops 30°1 cal. These values are somewhat lower than the 
corresponding values for potassium, as is the case with other acids. 

Barium Salt.—BaO diss. + 2HF diss. = BaF, diss., develops 
+ 34°8 cal., and BaH,O,, solid, + 2HF, gas, = BaF,, solid, + 2H,0, 
solid, develops + 71°4 cal. This value is affected by the solubility of 
the fluoride, and is somewhat too low. 

Strontium Salt.—SrO diss. + 2HF diss. = SrF, diss., develops 
+ 35°8 cal., and SrH,0,, solid, + 2HF, gas, = SrF,, solid, + 2H,O, 
solid, develops + 71°8 cal. This value is affected by the partial 
solubility of the fluoride, but not to such a great extent as in the case 
of barium. 

Calcium Salt.—CaO, diss. + 2HF, diss. = CaF,, solid, develops 
+ 37:2 cal., and CaH,0,, solid, + 2HF, gas, = CaF,, solid, + H,0O, 
solid, develops + 66°6 cal. 

A comparison of the heats of formation of the fluorides, chlorides, 
and sulphates of the alkalis and alkaline earths, shows that in the 
case of sodium, potassium, and ammonium, the heat of formation of 
the fluoride is less than that of the chloride; in the case of barium, 
the difference is much smaller, whilst in the case of strontium and 
calcium the heat of formation of the fluoride is greater than that of 
the chloride. The heats of formation of sodium, ammonium, potas- 
sium, and barium sulphates, are greater than those of the correspond- 
ing fluorides ; in the case of strontium, the difference is very small, 
and in the case of calcium the heat of formation of the fluoride is 
slightly greater than that of the sulphate. C. H. B. 


Heat of Formation of Fluorides. By D. Tommasi (Compt. rend., 
98, 44—45).—The heats of formation of the alkaline fluorides 
recently determined by Guntz agree very closely with the values cal- 
culated by the author’s law of thermochemical constants. This 
agreement, however, does not obtain in the case of calcium, barium, 
and strontium fluorides, a result due to the fact that these compounds 
are insoluble in water, whilst the author's law applies only to soluble 
substances. C. H. B. 


Heat of Formation of Fluorides. By Berrae.or (Compt. rend., 
98, 61—63).—A criticism of Tommasi’s claim to the law of thermo- 
chemical constants. C. H. B. 
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Sodium Fluorides. By Gunrz (Compt. rend., 97, 1558—1560), 
—The heat of formation of these compounds is deduced from their 
heats of solution and neutralisation. The heat of solution of NaF js 
0°6 cal. at 12°, and that of NaHF, is —6:2 cal. Combining these 
data with Thomsen’s values for the heats of neutralisation, it follows 
that— 


NaHO solid + HF gas = NaF solid + H,O 
solid develops + 39°9 cal. 
NaF solid + HF gas = NaHF, solid ” + 17:1 cal. 


These values are somewhat lower than the corresponding values 
for potassium, and the heat of formation of sodium fluoride is lower 
than that of the chloride and sulphate, as in the case of the corre. 
sponding potassium compounds. On the other hand, the heat of 
formation of sodium hydrogen fluoride is greater than that of sodium 
hydrogen sulphate, although the difference is not so great as with the 
potassium salts. C. H. B. 


Heat of Formation of Alcoholates. By De Forcranp (Bull. 
Soc. Chim. [2], 40, 177—183).—Three alcoholates of sodium can be 
prepared by the action of metallic sodium on alcohol and distilling 
the product in a vacuum. C,H;.NaQ,3EtHO, is obtained in colour. 
less needles if the reaction takes place at the ordinary temperature, 
but if the alcohol is heated at 70° the product has the composition 
C.H;.NaO,2EtHO; C,Hs.NaO may be prepared by heating either of 
the preceding compounds at 200° in a current of hydregen. These 
compounds are easily decomposed by moisture and by oxidation. 
They generally contain one-thirteenth of an equivalent of sodium 
hydroxide. 

The heat of solution in water of each of these compounds is respec- 
tively + 13°47, + 10°46, and + 12°34. From these numbers the heat 
of formation of C,H;.NaO may be calculated to be + 17°35, starting 
from Na,O or + 0°25 from NaHO, when O = 8. 


C,H,;.HO + Na a C.H,;.NaO + H= oa 32°13 
and 4(C,H;.HO) + Na = C,H;.NaO,3EtHO + H= + 40°77. 


The heat of formation of NaHO by the action of Na on H,0 is 
+ 33°3. 

The heat of solution of C,H,.NaO in a large excess of alcohol is 
+ 12°56. 

Barium alcoholate genérally contains one-tenth to one-fifth of an 
equivalent of baryta. 

The heat of formation for the compound by the action of an equiva 
lent of alcohol on an equivalent of barium monoxide is + 7°24, and on 
the hydroxide = — 0°84. 

A small quantity of water added to the alcoholic solution of barium 
ethylate throws down a precipitate of barinm hydroxide. Ow 
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Heats of Combustion of Ketones and Carbonic Ethers. By 
W. Loveutntne (Compt. rend., 98, 94—97). 


Per 1 gram. Per gram-molecule. 
Diethyl ketone 8569°0 cal. 736,934 cal. 
Dipropyl ketone 1,053,873 ,, 
Diisopropyl ketone , 1,045,654 ,, 
Methyl] hexyl ketone 7° 1,211,789 ,, 
Dimethyl carbonate ....--. ‘B4 , 339,691 ,, 
Diethyl carbonate . : 642,250 ,, 


The difference between the heats of combustion of the isomerides 
dipropyl ketone and diisopropyl ketone is only 0°8 per cent. of the total 
value, a difference within the error of experiment. This affords 
farther confirmation of the law that isomerides of the same chemical 
function develop approximately the same quantities of heat on com- 
bustion. 

The difference between the heats of. combustion of diethyl ketone 
and dipropy] ketone is 316,939 cal. for 2CH,,.or 158,470 for CH, In 
the. case of dipropyl ketone and methyl hexyl ketone, the difference 
is 157,916 cal. for CH,. These values are similar to those obtained in 
other homologous series. 

In the case of the two carbonates, the difference for CH, is 151,280 
cal. for CH,, or slightly less than in other homologous series. 

On comparing the heats of combustion of dimethyl carbonate and 
dimethyl ketone, which differ only by O,, it is found that the intro- 
duction of these two atoms of oxygen into the molecule diminishes 
the heat of combustion by 84,310 cal., or 42,155 cal. for each atom of 
oxygen. A similar comparison between diethyl carbonate and diethyl 
ketone gives a difference of 47,342 cal. for each atom of oxygen. The 
difference between these two values for the influence of oxygen is not 
mach greater than the error of experiment. H. B. 


Glycollide. By De Forcranp (Bull. Soc. Chim. [2], 40, 57—60). 
—Various methods have been prepared for the preparation of glycol- 
lide: (I) distillation of tartaric acid (Dessaignes); (IIL) distillation of 
glycollic acid (Heintz) ; (IIL) heating hydrated sodium monochlor- 
acetate (Kekulé). But in all these processes water is eliminated 
simultaneously with the formation of glycollide; as these substances 
tend slowly to reunite, there is established a final equilibrium between 
the glycollide formed and the glycollic acid reproduced; the yield is 
thus materially diminished. Further, the final product is contaminated 
with substances of composition intermediate between glycollic acid 
and glycollide. The most practical method of preparing glycollide 
consists in heating dry sodium monochloracetate. 

From the following data, the heat of hydration of glycollide can be 
calculated :— 


Heat of neutralisation of glycollic acid by soda 
Heat of solution of solid glycollic acid 
Heat of transformation of glycollide to sodium glycollate 
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Therefore 
C,H,0, (solid) + H,0 (liquid) = C.H,0; (solid) =+ 1:12 
an 


C.H,0, (solid) + H,O (solid) = C,H,O, (solid) = — 0°31 


Thus the reaction with liquid water is exothermic although the 
heat evolved is very small; these results are in accordance with the 
transformation of glycollide into glycollic acid. 

Glycollide is thus the thermic analogue of lactide, but stands in 
marked contrast with such anhydrides as sulphuric; whilst on the 
other hand, Berthelot’s experiments tend to show that the conversion 
of dissolved carbonic anhydride into carbonic acid would be an endo- 
thermic reaction. fe % 4 


Disodium Glycollate. By De Forcranp (Bull. Soc. Chim., 40, 
104—106).—In the course of a-study of the heat of formation of dif. 
ferent salts of glycollic acid, it was observed that the addition of 
excess of soda to neutral sodium glycollate caused an appreciable 
development of heat, which varied with the degree of dilution of the 
liquid. 

.* order to isolate the disodium glycollate, the existence of which 
was suspected from the above phenomenon, a syrupy solution of 
caustic soda was added to a supersaturated: solution of sodium glycol- 
late, and the resultant liquid evaporated in a vacuum; very delique- 
scent small needles of a salt C;H,O;Na,,2H,O separated out. Its heat 
of formation can be expressed by the equation 2NaHO (sol.) + 
C,H,O, (sol.) =. C,H,Na,0,2H,0 (sol.) = + 31°42, or if the anhydrous 
salts be formed, 2NaHO (sol.) + C,H,O; (sol.) = C,H,Na,O, (sol.) + 
2H,0 (sol.) = + 24°76. V. H. V. 


Crystallisation of Substances at High Pressures. By EL. 
JannetTTaz, Nee, and Ciermont (Bull. Soc. Chim. [2], 40, 51—54).— 
Spring has recently succeeded in transforming pulverulent amorphous 
substances into crystalline masses by means of a pressure of 5000 
atmospheres. These experiments have been repeated by Friedel with 
a different form of machine, but with negative results. This paper 
deals with some further experiments in this direction, especially as 
regards the relation of the propagation of heat in substances, and 
their structure, whether natural or artificial, The following sub- 
stances were subjeeted to pressures of 6000—8000 atmospheres :— 

Metals. Finely powdered tin, copper, lead, zinc, and iron; anti- 
mony and bismuth; Darcel’s alloy. 

Sulphides of lead and zinc. 

Chlorides of sodium, lead, and mercury. 

Precipitated magnesia and alumina. 

Pulverised silica, chalk. 

All these substances were agglutinated into solid masses, but dis- 
played no signs of crystalline, but of schistose form. 

The experiments of Sorby, Tyndall, and Daubrée have established 
that clays take a schistose form when subjected to pressure, and the 
cleavage plane is perpendicular to the direction of the pressure. One 
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of the authors has also proved that the plane of propagation of heat is 
identical with that of cleavage. On examining the metallic masses 
obtained by compression, it was found that they possessed the thermic 
property characteristic of a schistose structure. 


V. H. V. 


Crystallisation of Substances under Pressure. By W. Sprine 
(Ber., 16, 2833—2835).—A reply to Jannettaz, Neel, and Clermont 
(preceding Abstract). 


Dissociation. By Isampert (Compt. rend., 98, 97—100).—The 
author applies Berthelot’s general formula of dissociation to cases in 
which a gas is produced, and introduces a term representing the 
mechanical work effected. He deduces various relations between 
the temperatures, specific heats, and maximum tensions, and shows 
that they are in agreement with his observations on the dissociation 
of ammonium dihydrosulphide and ammonium carbonate. 


C. H. B. 


Combustion of Explosive Gaseous Mixtures. By Matiarpand 
Le Cuatevier (Bull. Soc. Chim., 39, 572—581).—A continuation of 
the author’s researches. 

The irregularity of the velocities of propagation cause determina- 
tions of mean velocities between any two given points to be but of a 
secondary interest ; for the mean value varies not only between two 
successive, but also between the same points in different experiments. 
By means of a photographic method, the velocities of propagation 
of explosiun of mixtures of carbon bisulphide with oxygen or nitric 
oxide have been studied. These observations show that there are 
several distinct phases or periods of propagation. 

(1.) Uniform Movement.—The flame advances regularly and uni- 
formly. 

(1l.) Vibratory Movement.—The flame advances in oscillations 
whose amplitude and duration vary very rapidly. 

(III.) Wave of Explosion.—It is projected suddenly towards the 
end of the tube. 

(IV.) Extinction—In certain cases, the flame is suddenly extin- 
guished, and all combustion ceases. 

Ist Phase. The velocity of this uniform movement is very constant 
in different experiments with tubes of the same diameter, but of 
different lengths ; with tubes of different diameters, the velocity 
diminishes with decrease of diameter. The following may be stated 
as a general result: on first ignition of an explosive mixture the cum- 
bustion is propagated with a uniform velocity less than 30 metres per 
second. 

2nd Phase. The further progression of the flame is marked with 
oscillatory movement. This phase is always noticcable in slow burn- 
ing mixtures such as carbon bisulphide and nitric oxide; it is not so 
distinct with more explosive mixtures. The duration of successive 
vibratory movements varies from 0°025 to 0°0034 second ; they stand to 
one another in a simple arithmetical progression. Their amplitude is 
greater the longer the period of the vibration; in some cases it was 
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found to be enormous. The brilliancy of the flame varies during the 
successive phases of the same vibration; in the recoil, it is less than in 
the advance. The mechanism of this vibratory movement is analogous 
to that of musical flames. - 

3rd Phase. The explosive wave has been minutely studied by 
Berthelot and Vieille; the mixtures of carbon bisulphide with oxygen 
and nitric oxide displayed this phenomenon, but its mode of produc. 
tion varied in the two cases; with the former, it developed itself very 
rapidly, succeeding almost immediately the phase of uniform move. 
ment; with the latter, it succeeds the period of long vibration. 

4th Phase. With mixtures of carbon bisulphide and nitric oxide 
in tubes of 0°1 in. diameter, the amplitude of the flame oscillations 
increases very rapidly, then the combustion ceases. This result is 
analogous to that obtained by Schiitzenberger in his study of the 
combustion of limited mixtures of hydrogen and oxygen, when he 
observed an extinction of combustion at one of the nodes of vibration 
of the eudiometric tube, i.e.,the point of the greatest oscillation of 
the flame. 

In conclusion, a general summary of the various observed phe- 
nomena is given, with especial reference to the explosive wave. If 
the hypothesis of Berthelot and Vieille be correct, then its course of 
propagation can be explained; for the ignition of the first section of 
gas tends toincrease its volume, and to produce an immediate com- 
pression of the sections in front, followed by a recoil. This alternat- 
ing compression and recoil travels from section to section with the 
velocity of sound; they tend temporarily to increase or decrease the 
temperature of each successive section, but the increase is not suffi- 
cieut to ignite the inflammable mixture, nor the decrease sufficient to 
extinguish it, if ignited. V. 8. V. 


Prout’s Hypothesis. By M. Gerner (Bull. Soc. Chim., 39, 562— 
572).—Prout’s hypothesis, supported by a considerable weight of 
evidence, and by @ priori probability, is admitted generally in prin- 
ciple, although the value of the fundamental unit is quite unknown. 
If the elements be divided into four classes, characterised by their 
dominant atomicity, there is for each class a common factor, integer 
multiples of which include all the sufficiently known atomic weights. 
These common factors are in simple relation to one another. The 
table below contains the four factors— 


d, 
d, 


d; 
dy 


In the original memoir, the atomic weights from Clarke’s calculations 
are compared with the values calculated from the integer multiples of 
these several factors. 

In the course of discussion the simplicity of the multiples of these 
factors is noticed in certain groups of elements such as O, S, Fe, or 
Li, K, Rb, but a complexity in other groups as Cl, Br, I. 
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In some cases an element can equally be classed in two of the four 
divisions, for the terms of the progression nd, coincide frequently 
with those of the progression nd;, as, for example, 4d;—5d,; zinc or 
mercury can be classed similarly in the second or fourth division. 

Further, the stoichometrical determinations will decide whether 
these relations are merely fortuitous or whether they form a part of a 
wider generalisation. V. H. V. 


Relation between Molecular Weight and Velocity of Evapo- 
ration of Liquids. By C. Scuatt (Ber., 16, 3011—3014).—If equal 
volumes of benzene and water are distilled consecutively in the same 
apparatus, and with as nearly as possible equal rates of ebullition, 
different amounts by weight of the two liquids distil over in a given 
time. The amount of benzene in a rough experiment was about double 
the amount of water. Ina more exact trial, the liquids were heated 
in their respective vapours, and the lengths of time required for the 
evaporation of equal volumes was observed. These observations were 
reduced by means of the sp. gr. of the liquids at their boiling points 
to equal weights, and the time of evaporation then calculated. The 
values obtained for two comparable substances are nearly inversely 
proportional to their molecular weight. If m and m’ are the 
molecular weights, and ¢ and ¢’ the time of evaporation for each, then 


mim =t':tandm = m'. Thus he obtained— 


Benzene. Chloroform. 
Boiling point Boiling point 
Sp. gr 08136 =Sp. gr 


Length of Time of Evaporation of Equal Volumes. 


Calculated for equal 
Benzene. Chloroform. weight of benzene. 
12°7 min. 14°3 min. 
12°95 ,, 145 ,, 
123 =, 140 ,, 


By means of the above formula he obtains for the molecular weight 
of chloroform: I, 119°64; II, 120°25; III, 115°88. 

The author also finds that the ratio of the volumes of liquids dis- 
tilled in equal time is equal to the ratio of their atomic volume at the 
boiling point. The ratio of benzene to chloroform in experiment I is 
1126: 1, and taking the atomic volume of benzene at 95°94, that 
calculated for chloroform in this way is 85°2, whilst Schiff found 
8465. The author has obtained equally good results with benzene 
and carbon bisulphide, but less satisfactory with other liquids. With 
some compounds of equal molecular weights, such as amy! alcohol and 
ethyl acetate, he obtained equal lengths of time of evaporation for 
equal weights of substances. He intends continuing his work on this 


subject. 
In comparing the latent heat of vaporisation of liquids in relation 
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to their molecular weight, it has been found in seven compounds that 
the former decreases as the latter increases. 


Latent heat of 
vaporisation. 


Alcohol 

Acetone. . 

Ethyl acetate 

Carbon bisulphide .... 
Chloroform 

Carbon tetrachloride .. 


Also that certain substances may be grouped, from the fact that the 
products of the latent heat of vaporisation into the molecular weight 
gives a number nearly constant for members of a group. Thus water 
and alcohol form a group; and acetone, chloroform, and carbon tetra- 
chloride, a second. A. B. 


Lecture Experiments. By V. Meyer (Ber., 16, 2998—3001).— 
For the purpose of showing the action of light on an explosive mizture 
of chlorine and hydrogen, the author fills jars 25 cm. high and 35 mn. 
wide with the mixture, and closes them with paper covers; one is 
left colourless and others coloured violet and yellow by means of spirit 
varnish and aniline colours. On igniting a large quantity of magne- 
sium-dast in a Bunsen burner, the gas in the colourless and violet jars 
instantly explodes, but that in the yellow jar does not, and may be 
fired with a burning chip. A fourth colourless jar may be kept to 
show photochemical induction, for whilst with sufficient magnesium- 
dust the explosion takes place instantly, on exposing the mixture to 
burning magnesium wire, several seconds elapse before the gases 
combine. 

Preparation of Chlorine Monoxide, Cl,0.—This gas can be prepared 
by passing a regular stream of dry chlorine over commercial yellow 
mercuric oxide (previously heated for some time at about 400°) ina 
horizontal glass tube, $ m. long, cooled in ice. The chlorine mon- 
oxide which is formed is collected by displacement in a vertical 
narrow cylinder, and can be exploded by throwing in flowers of 
sulphur or with a light, or if collected in a strong test-tube and 
closed with an india-rubber stopper by heating the bottom of the tube. 
The explosion although accompanied with development of light and 
formation of smoke, is not dangerous. 

The author, with the aid of a drawing, describes a form of funnel 
which he uses for protecting liquids from dust, during evaporation 
on the water-bath. The rim of the inverted funnel is turned in 
so as to form a circular trough, in which the condensed vapours are 
collected. By this means the water-bath and the floor of the draught 
cupboard are protected from acid and other droppings. A. B 
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Inorganic Chemistry. 


Ebullition of Liquid Oxygen and Solidification of Nitrogen. 
By S. Wrostewski (Compt. rend., 9'7, 1553—1555).—When oxygen, 
liquefied by means of the apparatus previously described, is allowed to 
evaporate rapidly by sudden removal of the pressure, it does not 
solidify like carbonic anhydride, but a white crystalline residue is 
deposited on the bottom of the apparatus. This residue disappears 
as the temperature rises, but whether it is solid oxygen or is due to 
some impurity in the oxygen (which was made from potassium chlo- 
rate and manganese dioxide) has not been determined. 

Determinations by a thermoelectric method indicate that the tem- 
perature produced by the rapid ebullition of oxygen under these 
conditions is about —186°. Nitrogen gas cooled at this temperature 
and then allowed to expand forms a snow-like mass of crystals of 
considerable size. 

Hydrogen compressed under about 150 atmos. at —136° and then 


allowed to expand suddenly, shows no signs of liquefaction. 
C. H. B. 


Density of Liquid Oxygen. By Mences (Compt. rend., 98, 103 
—104).—Wroblewski’s method of determining the density of liquid 
oxygen is not satisfactory, because it is assumed that the quantity 
remaining gaseous is proportional to the total amount of the gas, 
which is improbable. 

If the tube of a Cailletet apparatus is partly immersed in a cold 
liquid whilst the remainder of the tube is surrounded by a liquid at 
the ordinary temperature, then— 


Q = ed + Vz, 


where v is the volume of the liquid portion, V that of the gaseous 
portion, d the density of the liquid, and Q the total weight. If 
another experiment is made with a shorter length of the same tube 
in the cold liquid, matters being so arranged that the volume of the 
liquefied gas is the same as in the first experiment, then— 


Q = vod + Va + Vid, 


where V + V, is the total volume of the gaseous part, v, the volume 
of the liquid, and d, the density of the gas in that part of the tube 
near the mercury. The pressure and the temperature of this part of 
the tube being known, the value of d, can be calculated, and the two 
equations yield the expression— 


d= Vid 
v—v, C. H. B. 


Duration of the Solidification of Superfused Sulphur. By 
D. Gernez (Compt. rend., 97, 1477—1480; see also this vol., 389). 
—In the course of the experiments described in former papers, the 
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author observed the formation of crystals of sulphur, the time of 
solidification of which, whatever its absolute value, is always inter. 
mediate between that of the octohedral and that of the prismatic 
variety. These crystals are long prisms with a nacreous lustre, and, 
instead of increasing equally in all three directions, as in the case of 
the prisms and octohedra, they increase far more rapidly in the direc. 
tion of the longitudinal axis than in the direction of the transverse 
axes. In order to produce all three varieties under the same condi. 
tions, a graduated U-tube is filled with superfused sulphur and the 
formation of octohedra is started in one limb. As soon as the surface 
of the sulphur in this limb has become solid, a glass thread or plati- 
num wire is passed down the other limb to the bend of the tube, and 
is gently tapped against the walls of the tube. The formation of the 
nacreous prisms begins from the points which have been struck, and 
proceeds more rapidly than the growth of the octohedra. Aftera 
short time, « crystal of prismatic sulphur is dropped into the second 
limb, and the formation of prisms at once begins and proceeds very 
rapidly, eventually extending round the bend into the limb in which 
the octohedra were first formed. If the wire is struck too forcibly 
against the sides of the tube, the formation of the ordinary prisms 
ensues. The nacreous prisms are obtained by a slight cooling at any 
point in superfused sulphur ; if dropped into a tube of the superfused 
substance, they give rise exclusively to similar crystals, which de- 
vitrify somewhat rapidly when cooled to the ordinary temperature, 
but which can be broken in the liquid without changing their form. 
Observations on the formation of these nacreous crystals similar to 
those made with the other two varieties, show that their time of 
solidification is very short when the temperature of superfusion is 
very low, but gradually increases as this temperature approaches the 
melting point of the sulphur. The time of solidification depends on 
the time during which the sulphur was heated above the melting 
point, and also on the time during which it has remained in a super- 
fused condition. When heated to different initial temperatures, the 
nacreous crystals behave like the other two varieties; the time of 
solidification increases very considerably if the sulphur has been 
heated up to about 170°, but diminishes if the initial temperature has 
been much higher. These results were obtained with sulphur which 
had not previously been fused. Experiments with sulphur which had 
been converted into the nacreous prisms several times, or which had 
been previously solidified in octohedra or in prisms, confirm the 
author’s conclusions as to the instability of ordinary prismatic sulphur 
and the influence of time on the modifications which the sulphur is 
capable of undergoing. C. H. B. 


Time of Existence of Thiosulphuric Acid in Aqueous Solu- 
tion. By H. Lanpotr (Ber., 16, 2958—2967).—The method of 
observation was to mix solutions of sodium thiosulphate and an acid 
such as oxalic acid at the same temperature, and by means of a stop 
watch to note the time which elapsed before the appearance of the 
sulphur precipitate. The author found that with a solution which 
remained unaltered for 30 seconds, his error of observation did not 
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exceed 1°5 seconds, and usually was a fraction of a second. He also 
found that different organic or inorganic acids; an excess of sodium 
thiosulphate or of acid in the same quantity of water; or the gross 
quantity of solution used, made no difference in the time of existence. 
The difference in time depends on the relative quantity of water to 
thiosulphuric acid formed, and on the temperature of the solutions. 
As the result of many observations, he finds that the time increases 
exactly in proportion to the dilution of the solutions at constant 
temperature, or in other words to the number of parts by weight of 
water to one part by weight of thiosulphuric acid formed; and that 
the higher the temperature the more rapid the decomposition. The 
accelerating influence of heat, however, diminishes as the tempera- 
ture is raised, and this diminution of the time of existence for a 
difference in temperature, of say 10°, is more observable the greater 
the proportion of water by weight to thiosulphuric acid. An equation 
has been evolved to give the time of existence (E) for any temperature 
(t) between 10° and 50°, and for any solution in which the parts by 
weight of water (n) to one part by weight of thiosulphuric acid are 
between 51 and 279; and the results of 40 tabulated observations are 
in accordance with it :— 


E, = n(0°6428 — 0°02553¢ + 0°0002727*). 


Neither light nor electricity have any influence on the decomposi- 
tion, but alcohol increases the time of existence very materially, 
50 per cent. of alcohol in place of 50 per cent. of water prolonging in 
one case the time of existence from 64 seconds to 510 seconds. 

A. B. 

Sulphur Salts derived from Phosphorus Trisulphide. By G. 
Lemorve (Compt. rend., 98, 45—43).—When an excess of phosphorus 
trisulphide is allowed to act on a very dilute solution of sodium 
hydroxide at 0°, and the solution is evaporated in a vacuum, hydrogen 
sulphide is given off, and acid sodium phosphite is alone obtained. 
If, however, the sodium hydroxide is in excess, and the filtered 
liquid is evaporated in a vacuum over sulphuric acid and phosphoric 
anhydride, in about five months it deposits quadratic prisms of the 
composition Na,S,5H,O. After another month, the compound 
P,0;,2Na,8,5H,O or P,OS,,2Na,0,5H,O separates ont; its solution 
gives an orange-yellow precipitate with lead acetate. After four 
months a third compound, P,OS,,3Na,0,4H,O, separates. Its solu- 
tion gives a slightly yellowish-white precipitate with lead acetate. 
Another different preparation gave a salt of the composition 
P,0;,3Na,0,3H,8,3H,O. The substance P,OS,,3Na,0,4H,O is in- 
teresting because it represents a sulphur derivative of phosphorous 
= in which all three atoms of hydrogen have been replaced by a 


When an excess of phosphorus trisulphide is gradually added in 
small portions to ammonium hydrosulphide, cooled at 0°, and the 
liquid allowed to stand about 15 days, white crystals of ammonium 
phosphite, 2(NH,),HPO, + H,O, separate out mixed with small 
quantities of a sulphur compound. If the mother-liquor is evapo- 
rated in a vacuum, hydrogen sulphide is given off in large quantities, 
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and after about 28 weeks the compound, P,OS,,2(NH,),0,3H,0, is 
deposited. Its solution gives an orange-yellow precipitate with lead 
acetate. If this salt is dissolved in water, and the solution evaporated 
in a vacuum, the compound, P,O,S,2(NH,).0,6H,0, separates out, It 
is evident from this fact that these salts lose hydrogen sulphide very 
easily. This last compound may be regarded as derived from mono. 
thiophosphorous acid, P,O,S,nH,0, whilst the others are derived from 
dithiophosphorous acid P,OS,,nH,0. C. H. B. 


Maximum Solubility of Sodium Sulphate. By E. Pavcuoy 
(Compt. rend., 9'7, 1555—1556).—The heat of solution of a salt in 
water can be calculated by means of an equation given by Kirchoff, 
and in this way it can be shown that the heat of solution of sodium 
sulphate is at first negative, but changes its sign above 33°. It 
follows therefore that the crystallisation of the salt below 33° ought 
to develop heat, and heat should be absorbed at higher temperatures; 
and this supposition agrees with the facts. It is well known that the 
salt is hydrated if crystallised below 33°, but anhydrous if crystallised 
at a higher temperature. Berthelot has shown that in the latter case 
the heat of solution is negative at low temperatures, and the author 
finds that it is still negative at 50°. C. H. B. 


Action of Bromine and Iodine on Silver Chloride, Bromide, 
and Iodide. By P. Junius (Zeitschr. Anal. Chem., 22, 523—525).— 
On passing a current of air saturated with bromine-vapour over silver 
iodide contained in a porcelain boat and heated to fusion in a piece of 
combustion tubing, the whole of the iodide is converted into silver 
bromide in 10 minutes. On substituting silver chloride for the iodide, 
the whole of the chloride is converted into silver bromide in 1—2 honrs’ 
time. If a current of air saturated with iodine-vapour is passed over 
fused silver chloride or bromide, these are wholly converted into silver 
iodide, the change requiring 6—10 hours with the former and 3—4 
hours with the latter. P. F. F. 


Decomposition of the Acid Phosphates of the Alkaline 
Earths in Presence of Water. By A. Joy (Compt. rend., 97, 
1480—1483).—When a dilute solution of phosphoric acid is mixed 
with an equivalent quantity of a solution of calcium or barium 
hydroxide, so that the liquid contains equal equivalents of acid and 
base, the solution is acid to litmus but neutral to “helianthine.” 
Solutions as dilute as those furnished by lime-water and baryta- 
water remain neutral when saturation is complete, but if the sides of 
the vessel are rubbed with a glass rod, or if the liquid is heated to 
about 80° hydrated dicalcium phosphate is precipitated and phosphoric 
acid is liberated, the liquid becoming acid to helianthine. In presence 
of water, the monobasic phosphate first formed is partially decomposed 
by mechanical disturbance or by elevation of temperature into dibasic 
phosphate and free phosphoric acid, whilst the remainder of the 
monobasic phosphate remains in solution. Similar decomposition is 
produced if a fragment of dibasic phosphate is dropped into the 
original solution. The proportion of dibasic phosphate precipitated 
depends on the dilution of the solution, and increases with the con- 


SF ae." @ 


se 


-n 


oO Ooo SO 


INORGANIC CHEMISTRY. 557 


centration until, when the latter passes a certain point, a neutral 
liquid cannot be obtained because the dibasic phosphate is at once 
precipitated. 

When pure calcium carbonate is dissolved in an excess of phosphoric 
acid and the liquid evaporated in a vacuum, the monobasic phosphate 
is obtained in transparent rhomboidal lamelle which have the com- 
position CaH,P,0, + H,O, and do not alter on exposure to air: in 
contact with water at the ordinary temperature these crystals decom- 
pose and vield a crystalline precipitate of the composition CaHPO, + 
9H.0. When the same weight of water is allowed to act for some 
time on increasing quantities of the monobasic phosphate, the amount 
of phosphoric acid liberated continually increases, and the ratio, R, 
between the total phosphoric acid and that remaining in combination 
when decomposition has ceased varies from 1 to 1‘5. Beyond the 
latter limit, any further quantity of the monobasic phosphate dissolves 
in the acid liquid without decomposition, and the ratio diminishes 
slightly. On the other hand, if one of the more concentrated solu- 
tions containing precipitated bibasic phosphate is diluted with water, 
the precipitate partly redissolves and R diminishes, and in very dilute 
solutions tends to unity. A solution containing a given percentage of 
phosphoric acid can dissolve a certain maximum weight of the mono- 
basic phosphate without decomposition, but if this limit is exceeded 
decomposition takes place and dibasic phosphate is precipitated. If 
a dilute solution of this kind is concentrated by evaporation in a 
vacuum, the ratio R increases, dibasic phosphate is precipitated, 
and by slow evaporation can be obtained in beautiful crystals. 
When R reaches its maximum value, 1°5, the monobasic phosphate is 
in turn deposited and the proportion of free acid in the liquid 
increases. 

If a small quantity of any substance capable of combining with 
phosphoric acid to form a soluble or insoluble compound (e.g., soda, 
potash, alkaline acetates, ferric oxide, &.) is added to one of the 
wid solutions obtained by the decomposition of monocalcium phos- 
phate in presence of water, equilibrium is destroyed and dibasic 
calcium phosphate is precipitated. 

It is evident from these facts that the decomposition of monobasic 
calcium phosphate by water is not analogous to the decomposition of 
antimony and bismuth compounds by the same liquid. 

C. H. B. 


Cerite and the Extraction of Cerium, Lanthanum, and Didy- 
mium therefrom. By A. Arcue (Monatsh. Chem., 4, 913—925).— 
Two samples from Trommsdorff were analysed. The analyses add up 
to 10426 and 103°29; this is due to the method employed for the 
decomposition of the mineral, viz., fusion with sodium and potassium 
carbonate: the silica so obtained when treated with hydrofluoric acid 
left a residue containing cerium, lanthanum, and didymium. If the 
mineral be decomposed by sulphuric acid, then the silica obtained is 
pare. 

Afier allowing for the small quantities of copper. bismuth, molyb- 
denum, and sulphur, as also carbonic anhydride and the corresponding 
‘mount of lime, the author expresses the composition by the formula 
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(Ce,La,Di)Si,0..2H,O0. After discussing the several methods pro- 
posed to decompose cerite, the following is mentioned as giving the 
best results. The substance is obtained as an impalpable powder by 
grinding and washing. The dried cerite powder is well stirred into 
half its weight of strong sulphuric acid, the mass thickens, heats, and 
gives off fumes of sulphuric acid. After cooling it is easily crushed, 
and is then added with constant stirring to 12 or 20 times its weight 
of ice-cold water. The solution obtained is worked up according to 
Bunsen’s method; the residue, which may contain undecomposed 
mineral as well as silica, may be again treated with sulphuric acid. 
H. B. 

Preparation of Bismuth Free from Arsenic. Atomic 
Weight of Bismuth. By J. Liwe (Zeitschr. Anal. Chem., 22, 498— 
505).—The autbor has already pointed out (Abstr., 1272, 329) that 
bismuth hydroxide, precipitated from a nitric acid solution by means 
of caustic potash or soda, dissolves in an excess of these reagents in 
the presence of glycerol. From this solution the whole of the bis. 
muth is precipitated in a finely divided metallic state on adding a 
snfficient quantity of grape-sugar and boiling. Iron and nickel if 
present do not dissolve in the alkaline glycerol, whilst arsenic does. 
The sugar should be added in the cold, so that any silver or copper 
may be precipitated as metal or suboxide respectively, and filtered off, 
whilst the bismuth is not separated until the solution is boiled. In 
this manner bismuth may be obtained perfectly free from arsenic. 
The author has determined the atomic weight of bismuth by taking 
a known weight of the metal so prepared, dissolving it in nitric acid, 
converting the nitrate into oxide by ignition, and then weighing. 
Taking the atomic weight of oxygen to be 15°96, the author finds that 
of bismuth to be 207-330, whilst if oxygen = 16, it is 207°845. The 
previous determinations of the atomic weight of bismuth have 
been :— 


207-995 
206°9—208°2 
P. F. F. 
Pure Chromic Sulphate. By H. Baupicny (Compt. rend., 98, 
100—103).—An aqueous solution of carefully purified potassium 
dichromate is saturated with hydrogen sulphide, and then heated to 
boiling. The chromium is completely precipitated as hydroxide, and 
the solution contains potassium sulphate, thiosulphate, and poly- 
sulphide, to the latter gf which it owes its yellow colour. The pre- 
cipitate is carefully washed first with cold and afterwards with hot 
water, and then consists of chromic hydroxide free from alkalis, and 
containing only traces of oxysulphur compounds, which have no 
injurious effect. It is dissolved in the least possible quantity of 
nitric acid, and the solution heated in order to form the violet salt. 
A slight excess of dilute sulphuric acid is added, and the violet 
chromium sulphate is precipitated by alcohol, in which the green 
variety is soluble. The precipitated salt is rapidly filtered off, re- 
dissolved in dilute sulphuric acid, again precipitated, and finally 
purified by repeated solution in water and precipitation by alcohol. 
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Another method consists in carefully reducing chromic mono- 
chlorhydrin with alcohol in such a way as to avoid elevation of: tem- 
perature, then add the requisite quantity of dilute sulphuric acid, 
precipitate by alcohol, and purify as above. These are the only 
methods which yield the perfectly pure sulphate, since this salt 
obstinately retains traces of free acid even in a vacuum at 440°. 

The chromic oxide is tested for alkali by heating it at a high tem- 
perature in a muffle, treating the ignited substance with dilute nitric 
acid, and testing the solution for chromic acid by adding a few drops 
of silver nitrate solution and evaporating to dryness, when red silver 
chromate is left. 

Dichromates, when heated to redness, lose chromic anhydride, 
which decomposes into oxygen and chromic oxide, the latter being 
deposited on the sides of the muffle in crystalline lamelle. - mie 

Borotungstates. By D. Kuen (Bull. Soc. Chim., 39, 581—589). 
—<A continuation of the author’s researches (Abstr., 1881, 23, 24, 224, 
879, 880; 1882, 17; 1883, 23, 786).—On boiling a saturated solution 
of sodium paratungstate with three-quarters of its weight of boracic 
acid, and precipitating the crude product of the reaction with barium 
chloride, a barium salt of composition 10W0O;,2Ba0,B,0, + 20H,0, is 
obtained. It crystallises in orthorhombic prisms. V. H. V. 


Reduction of Molybdenum and Tungsten Compounds. 
By O. v. p. Prorpten (Annalen, 222, 137—165).—The experimental 
part of this paper has already been given (Abstr., 1883, 122 and 
785). The author tabulates the colours of the oxides of the chromium 
group in acid solution as follows :— 


Cr = 52. Mo 96. 


| CrO, blue — 

| Cr30,,* black ee 
reddish- 

_— Mo,0;| brown ; 
dil, yellow 


green 


* reddish- ade 
IV.| Crs0,4 violet or} Mo,0, U.0;, dark-red 


green 


brownish- , vO 

V. CrO,, browaish- M00, { red ; dil. 3 » Rreen 

7 red yellow 

VI. — Mo,Osg, blue W;0,, blue U;03,* greenish- 
black 


VII) CrOs, yellowish- | MoOs, colourless WO,, colourless | UQs, yellow 


red 


The end-products obtained by the redaction with zinc and hydro- 
chloric acid (CrO, Mo,0,, WO,, U,0;), and also by the chlorination 
(Cr,Cl,, Mo,Clio, WCle, UzClio), do not quite follow the order of the 


* Not known in acid solution. 
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atomic weights of this group. With other reducing agents, however, 
the results are quite regular. 


Hat high tem- | 
peratures. 


HCL 


HI in aqueous 
solution. 


H,S. 


.| Metal, easily 


Metal, easily 


Cr2O, 
Bluish-green 
oxide, MoO; + 


Cr,03 
Mo.0,; (or 
Mo0O,I) 


Cr,03 
Blue oxide be- 
tween MoO, 


and MoO, 


MoO, 
_ Pale greenish 
coloration from 


slight reduction 


.| Metal, but with 
more difficulty 


UO;.. 


vO, 


The author believes the irregularity in the former case to be due to 
the varying conditions under which the reactions are necessarily 
carried out. b F. F. 


Researches on the Complex Inorganic Acids. By W. Ginss 
(Amer. Chem. J., 5, 361—383).—A continuation of the author’s pre. 
vions investigations on this subject (this Jour., 1877, 847; Abstr., 
1882, 469, 702; 1884, 161). 

HyPOPHOSPHOMOLYBDATES.—Ammonium hypophosphomolybdate, 

8Mo0,,2H;PO,,.2(NH,),0 + 2H,0, 

is precipitated on adding hydrochloric acid to mixed solutions of 14:6 
acid ammonium molybdate and sodium hypophosphite. It forms 
colourless prismatic crystals, readily soluble in hot water, the solution 
being first pale blue, but soon deepening in colour; it dissolves in cold 
water to a colourless, strongly acid solution, which gives the fol- 
lowing reactions :—With thallious nitrate, a white flocculent preci- 
pitate; with mercurous nitrate, a canary-yellow precipitate; with 
argentic nitrate, a nearly white precipitate, which speedily blackens. 
The following salts give precipitates only after addition of ammonia: 
barium, strontium, and calcium chlorides, colourless flocculent pre- 
cipitates, becoming granulo-crystalline after a time; manganese sul- 
phate, a white flocculent precipitate ; cupric sulphate, a green flocculent 
precipitate. On heating the ammonium salt, it blackens, fumes 
slightly, and melts to a dark blue mass, which gives off a little 
molybdenum teroxide when heated to redness. 

HypopnospaotTuncstaTess—T he Potassium salt, 18WO;,6H,PO,.4K,0 
+ 7H,0, is prepared by mixing a strong solution of hypophosphorous 
acid with 12:5 acid sodium molybdate solution, dissolving the re- 
sulting gelatinous mass in hot water, and adding potassium bromide, 
when a white crystalline precipitate forms. On recrystallisation, the 
salt is obtained in small colourless granular crystals, soluble in hot 
water to a somewhat turbid acid liquid. The solution gives no pre- 
cipitate with copper salts, even on boiling; a precipitate of silver on 
boiling with silver nitrate; a white flucculent precipitate with mer- 
curous salts; and a white precipitate of indistinct feathery crystals 
with barium salts. 
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PHOSPHOROSO-MOLYBDATES.—Ammonium salt, 
24Mo0;,4H;PO;,4(NH,),0 + 17H,0, 


is obtained by the action of phosphorus acid on 14:6 acid ammonium 
mobybdate as a pale yellow indistinctly crystalline precipitate, inso- 
luble in cold water, very slightly soluble in hot water, readily soluble 
in alkalis. It decomposes readily when heated, fusing at a low red 
heat with evolution of fumes of molybdic teroxide. The following 
reactions are obtained by boiling the salt with solutions of metallic 
salts: —Barium chloride forms a fine-grained crystalline salt; silver 
nitrate, a nearly colourless flocculent substance, which soon darkens, 
and finally assumes « dull violet colour; mercurous nitrate, a pale 
yellow flocculent salt; cupric sulphate dissolves the salt to a clear 
blue liquid. 

VANADIO-MOLYBDATES.—Analytical methods. The separation and 
estimation of vanadium and molybdenum present some difficulties, 
but may be effected by the two fullowing methods :—1. Any vanadium 
present as dioxide is to be oxidised to vanadic acid by heating’it with 
nitric acid, the solution nearly neutralised by means of an alkali car- 
bonate, and vanadic and molybdic acids precipitated together by 
means of mercurous nitrate and mercuric oxide; the precipitate is 
then carefully ignited, and finally heated to redness with a weighed 
quantity of normal sodium tungstate, the increase in weight on 
which gives the sum of the weights of the molybdic and ‘vanadic 
oxides; the weight of the vanadium oxide alone being determined in 
another portion of the precipitate by heating it in a current of air when 
all the molybdic oxide is volatilised. Another method is founded on 
the precipitation of the vanadium as ammonic metavanadate, the 
vanadium in the precipitate being determined volumetrically.* The 
author mentions incidentally that very good determinations of the 
vanadium in alkaline vanadates may be effected by precipitation with 
mercurous nitrate and mercuric oxide, ignition of the precipitate, 
solution in hydrochloric acid, and titration of the vanadic pentoxide 
with standard solution of ferrous ammonium sulphate, the end-point 
being determined by means of potassium ferricyanide. 

6:1 Series—The ammonium salt, 6MoQ;,V,0;,2(NH,).0 + 5H,0, 
prepared by dissolving molybdic teroxide in solution of ammonium 
metavanadate, crystallises in lemon-yellow octohedrons, and is soluble 
in a large quantity of cold water. It gives a flocculent yellow preci- 
pitate with silver nitrate; a bright yellow precipitate with mercurous 
nitrate; a pale yellow flocculent precipitate with thallious nitrate ; 
and with barium chloride, on standing, a deposit of well-defined 
octohedral crystals. 

8:1 Series—The barium salt, 16Mo0;,2V,0,,5BaO + 28H,0, is 
prepared by adding vanadic pentoxide in small quantities at a time to 
a boiling solution of acid ammonium molybdate, allowing to cool 
somewhat, and adding barium chloride, when an abundance of beau- 
tiful, well-defined, yellow octohedrons separate. 

18:1 Series —The ammonium salt, 18MoQ;, V,0;,8( NH,),0 + 15H,0, 
is obtained in pale grecn tabular crystals by dissolving molybdic 
teroxide in a boiling solution of ammonium metavanadate, and allow- 
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ing it to crystallise. The crystals are decomposed if boiled with 
water. 

VANADIO-TUNGSTATES. — The vanadium and tungsten in these com- 
pounds can be estimated by methods founded, either on decomposition 
by boiling with alkalis and precipitation of the vanadium as ammo. 
nium metavandate, or on the evolution of chlorine by the action of 
strong hydrochloric acid on vanadic pentoxide. 

5: 1 Series—The ammonium salt, 5Wo0,,V.0;,4(NH,),0 + 13H,0, 
crystallises indistinctly in orange-yellow crusts; it is obtained by 
boiling 12: 5 ammonium tungstate with solution of ammonium meta- 
vanadate. 

When the oxides obtained by igniting a mixture of ammonium 
metavanadate with 12:5 sodium tungstate are boiled with water, a 
greenish-yellow solution is obtained, which takes an orange colour on 
being boiled with nitric acid, and on standing deposits a sulphur. 
yellow crystalline substance of the formula 10W0O;,V,0; + 22H,0. 
The mother-liquor, from which the preceding acid had separated, 
gave on evaporation beautiful crystalline needles of an acid having 


the formula 18WO,, V,0;,36H,0. A. J. G. 


Manganese Chloro-silicate. By A. Gorazu (Compt. rend., 98, 
107—110).—When a mixture of 20 grams pure manganous chloride 
and 1 gram precipitated silica is heated at a cherry-red heat for about 
45 minutes in a current of moist hydrogen, a regulus is obtained con- 
sisting of rhodonite, tephroite, and a chloro-silicate. The latter is 
decomposed by water, but is only very slowly acted on by alcohol, 
and the excess of manganous chloride can be removed by means of 
this latter liquid. The residue is a mixture of the birefractive sili- 
cates with large lamell#, which have brilliant faces, and do not act on 
polarised light. By careful treatment with a 1—2 per cent. solution 
of pure nitric acid mixed with a few drops of sulphurons acid, the 
chloro-silicate can be dissolved out without sensibly affecting the 
simple silicates. The chloro-silicate has the composition SiQ,,2Mn0 
+ MnCl,, and forms anhydrous crystals, which in all probability 
belong to the cubic system, but the exact form of which could not be 
determined. They do not alter when exposed to dry air, but they 
rapidly absorb. moisture from a damp atmosphere and turn brown. 
When gently heated, the chloro-sjlicate loses its chlorine in the form 
of hydrochloric acid, and the manganese is mainly converted into 

roxide. Water free from air causes the separation of a neutral 
hydrated silicate, but in presence of air silica is liberated, and the 
manganese is converted into peroxide. The chloro-silicate is also 
decomposed by saturated solutions of carbonic acid and hydrogen 
sulphide, and by a solution of sodium hydrogen carbonate. ‘The 
general action of acid and oxidising reagents is similar to that which 
they exert on the normal silicate, but is more energetic. This chloro- 
silicate can also be obtained by fusing the normal silicate with an 
excess of the chloride in a current of dry hydrogen. 

When manganous bromide is fused with silica in a similar manner, 
it yields crystalline lamelle of similar appearance and properties. 
Manganous iodide under the same conditions yields the simple sili- 
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cates, and only forms the iodosilicate in very small quantity. The 
latter can, however, be obtained by fusing artificial tephroite in a 
mixture of manganous and potassium iodides. C. H. B. 


Mineralogical Chemistry. 


Occurrence of Diamonds in a Pegmatite in Hindustan. 
By Cuarer (Compt. rend., 98, 113—115).—Not far from Bellary iu 
the Nizam, diamonds occur in situ, associated with amorphous corun- 
dum, in a pegmatite which also contains epidote. The diamonds are 
crystallised in octohedra with brilliant faces, but the forms of the 
crystals are not so distinct as in the case of the South African 
diamonds. The pegmatite undergoes disintegration and denudation 
at its outcrop, and the heavy rains wash the débris down to lower 
levels, leaving fresh surfaces of the rock exposed. This explains the 
fact that from time immemorial the Hindus in this district have 
found diamonds on the surface of the soil after the rainy season. It 
seems probable that this rock has furnished the diamonds found in 
the various alluvial deposits in Hindustan, for it is stated that all 
these deposits contain ‘‘ granite,” although the particular granitoid 
rock is not specified. The irregular distribution and not very frequent 
occurrence of the pegmatite will explain the facts that the diamonds 
are generally very rare, and that different deposits vary considerably 
in their richness. Since the diamond has been formed in a rock so 
old as pegmatite, it may occur in the various deposits such as grits, 
quartzites, &c., which have been formed by the derudation of peg- 
matite, and its occurrence in sedimentary rocks associated with 
crystallised quartz, &c., does not necessarily prove that it has been 
developed in a sedimentary paste, or has been formed in the same 
manner as minerals in veins. It would seem that the diamond has 
been formed by different methods, for it is not probable that the 
diamonds in pegmatite and those in the aqueous magnesian breccia of 
South Africa have been formed in the same way. C. H. B. 


Amalgam from the Friedrichssegen Mine near Oberlahn- 
stein. By F. Sanppercer (Jahrb. f. Min., 1884, 1, Mem., 191— 
192).—Amalgam having been found to exist at the Friedrichssegen 
Mine, it occurred to the author to test the specimens of the so-called 
native silver for mercury. The two specimens examined were pur- 
chased from Stiirtz in Bonn, and were described as native silver and 
native copper respectively. Both were situated on white lead ore. 
In both cases, the mercury reaction was very distinct. B. H. B. 


Native Lead and Minium in Idaho. By W. P. Brags (Jahrb. 
f. Min., 1884, 1, Ref., 198, and Amer. J. Sci., 25, 161).—At the Jay 
Gould Mine, Alturas Co., Idaho, metallic lead occurs enclosed in 
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galena. The metal forms rounded masses from } to 4 in. in diameter, 
or in reniform bunches. The metal is surrounded by a crust of 
minium. B. H. B. 


Minerals from Brazil. By A. Kennoort (Jahrb. f. Min., 1884, 1, 
Mem.,187—191).—This paper contains a crystallographical description 
of specimensof euclase, topaz, diamond and pyrrhotine, from the province 
of Minas Geraés, recently presented by C. Heusser and G. Claraz to 
the mineral coliection of the Ziirich Polytechnicum. B. H. B. 


Sagvandite. By H. Rosensuscu (Jahrb. f. Min., 1884, 1, Mem, 
195—198).—-The rock named Sagvandite by Pettersen occurs inter. 
stratified in the deeper beds of slate of the Balsfjord group between 
the lakes Sagvand and Tagvand. The rock consists, for the most 
part, of an irregular granular mixture of a colourless transparent 
mineral of the pyroxene group and a rhombohedral carbonate. The 
microscopic and chemical examination of the rhombic pyroxene prove 
it to be bronzite, and the carbonate is found on analysis to have the 
composition indicated by the formula 9MgCO, + FeCO;. Small grains 
and octohedral crystals of chrome-picotite, sp. gr. 4845, also take 
part in the composition. Pyrites is met with occasionally. A colour. 
less mica occurs more frequently, and with a certain amount of regn- 
larity. Lastly, around the spinelle-mineral, a colourless substance 
occurs but sparingly, and never independently. The indices of re- 
fraction of this substance are about the same as those of zircon or 
sphene. B. H. B. 


Artificial Reproduction of certain Silicates and Titanates. 
By L. Bourceots (Jahrb. f. Min., 1884, 1, Ref., 196—198).— Wollaston- 
ite—Equivalent amounts of CaO and SiO, were fused together and 
cooled. The experiment lasted two days. ‘The crystals obtained were 
long prisms, frequently twins, with positive double refraction. Sp. gr. 
= 27. The product thus differed from the natural wollastonite. The 
author is of opinion that calcium silicate is dimorphous, and that a 
product exactly similar to the natural wollastonite has never yet been 
obtained artificially. 

Meionite—A mixture having the composition Ca;Na,A],Si,O%., was 
fused. The microliths observed on cooling were uniaxial with posi- 
tive double refraction, and, hence, do not exactly correspond with the 
natural meionite. By fusing a mixture, CasAl,Si,Ox%, the author 
obtained anorthite and glass. 

Gehlenite was obtained in tetragonal crystals by fusing a mixture, 
Ca;Al,Si,0y. The author also obtained distinct crystals of gehlenite 
from mixtures in which the lime was partially replaced by MgV and 
the Al,O; by Fe,Q3. 

Melilite—A mixture of 12 parts of lime to 1 of Al,O; and Fe,0s, 
and 9 of SiO,, after fusing aud cooling, gave sections which were 
recognised as biaxial. 

Another experiment, in which 2 parts CaO were replaced by MgO, 
was more successful, tetragonal sections being obtained which 
optically corresponded to melilite. The same mineral was obtained 
by fusing a mixture, 10CaO, 2MgO, }AlI.0;, 4Fe.05, 9Si0;. 
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Very perfect crystals were obtained from a mixture: 
Ca,Mg,Na,Al,Si,0x. 


When the soda was replaced by potash, melilite was also obtained. 

Garnet.— Various mixtures corresponding with garnet in composi- 
tion were fused, but only in one case with success; the mixture, 
Mn, Al,Si,0O.», giving hausmannite and, probably, spessartine. 

Dichroite.—A mixture, MgO,Al,0;,3Si0., gave a mass of microliths, 
the optical properties of which corresponded with those of dichroite. 

Rhodmite was obtained by fusing together MnO, and SiO, By 
fusing together 3 parts MnO, and 2 parts SiO,, the author obtained a 
mixture of tephroite, hausmannite, and rhodonite. 

Sphene and Perowskite-—A mixture of lime, silica, and TiO,, corre- 
sponding with sphene in composition, was fused, but without any 
satisfactory results. When the elements of melilite were fused with 
those of perowskite, crystals of the two minerals were obtained. The 
two minerals were also obtained when melilite was fused with sphene. 
When the elements of sphene were fused with those of perowskite, 
crystals of perowskite were obtained together with calcium silicate 
and a glassy mass. B. H. B. 


Synthetical Mineralogical Studies. By C. Doetrer and E. 
Hussak (Jahrb. f. Min., 1884, 1, Mem., 158—177).—I. Garnet.—The 
authors have already shown (Abstr., 1884, 401) that garnet, when 
fused in rocks, gives spinelle, glass and augite. The success of this 
experiment induced them to study the products obtained when the 
various varieties of garnet are fused alone. The first experiments 
soon showed that from fused garnet, garnet is not again formed. The 
varieties fused were: melanite, pyrope, almandine, and grossular. An 
experiment lasted 12—14 hours. All the garnets, when fused, were 
decomposed into other minerals: meionite and melilite, anorthite, 
lime-olivine, lime-nepheline, iron-glance, and spinelle; the latter ap- 
pearing when glass occurs. 1. Melanite from Frascati was decom- 
posed into a meionite mineral with positive double refraction, and 
anorthite, together with a biaxial mineral, probably lime-iron-olivine. 
2. Grossular from Rezbanya gave a mineral of the meionite group 
chemically resembling melilite, with positive double refraction, 
together with lime-olivine, and very rarely anorthite. 3. Grossular 
from Wilui gave meionite, some anorthite, iron-glance (?), and a 
melilite-like mineral. 4. Pyrope from Krimlitz gave anorthite, 
melilite, and pleonast. 5. Almandine from Zillerthal and the garnet 
from the granite of Aschaffenburg gave lime-nepheline, melilite, 
pleonast, and some glass. 6. The brown garnet from Franklin gave 
anorthite, lime-iron-olivine, and some iron glance. 7. The authors 
repeated Fouqué’s experiment of fusing nepheline and augite; but no 
melanite was obtained. 

The decomposition of garnet into meionite and melilite may be 
expressed as follows :— 


6. R":R”’,8is012) = CasA].SisOx. + RR 2R'" SiO. 
Garnet. Meionite. Meiilite. 
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The decomposition into anorthite and lime-olivine :— 
Ca,;Al,Si,;0;2 a= CaAl,Si,0, + Ca,Sid,. 


Garnet. , Anorthite. Lime-olivine. 


II. Vesuvian.—The fusion-products of vesuvian are the same as 
those of garnet, namely: meionite, melilite, anorthite and, perhaps, 
lime-olivine. Vesuvian from the Rympfischwing gave meionite, meli- 
lite, some anorthite and hausmannite. The green vesuvian from Ala 
was reproduced ; a meionite-like mineral and melilite were also ob. 
served. Anorthite was not visible, but a brown mineral belonging 
to the spinelle-group occurred. Similar results were obtained on 
fusing vesuvian from Vesuvius. The manganese-holding vesuvian 
from Ala gave meionite, anorthite, and a mineral probably belonging 
to the olivine-group. 

In these experiments, the variable character of the double refraction 
of the minerals of the meionite-group is very remarkable. Bourgeois 
has recently shown (see preceding Abstract) the positive character of 
the double refraction of artificial meionite. In the fusion-products of 
garnet and vesuvian, the melilite and meionite minerals show some- 
times positive, sometimes negative double refraction; the former 
being the more frequent. The double refraction of nepheline, arti- 
ficial or natural, is always negative. B. 


The Scapolite Group. By G. Tscnermack (Monatsh. Chem., 4, 


851—888).—The known minerals of this group are crystallographi- 
cally identical, and are distinguished by their appearance and chemi- 
cal composition ; the numbers and characteristics of the members of 
this group are not definitely determined. The variations of inter- 
facial angles are very small, the prismatic cleavage is always the 
same, and the variation of form is also inconsiderable. The crystals 
have been reported as showing pyramidal and then trapezohedral- 
hemihedry ; owing to the irregularities of the crystals, it is impossible 
to decide this by mere inspection of the occurring faces. By observ- 
ing, however, the etching figures produced by hydrofluoric acid, and 
in a few cases the natural etching figures and raised faces (viciual- 
flichen) the pyramidal hemihedry is satisfactorily established. The 
recognised chemical constituents are oxygen, silicon, aluminium, 
calcinm, and sodium ; the calcium and sodium appear to replace each 
other, but no specimens have been found containing only one or other 
of these two. Potassium often displaces sodium in part; magnesium 
and iron belong to foreign impurities; water is present in minute quan- 
tity only ; carbonic anhydride is generally due to admixed calcite, but 
the author is of opinion that a molecular compound of a silicate and 
carbonate is occasionally present. Chlorine is also present, and 
increases with the percentage of sodium and sulphuric acid, but 
in such small and variable quantity as not to allow of the deter- 
mination of its mode of occurrence. A table containing five complete 
analyses is given, as also one of six analyses, showing that as the 
silica rises from 40 to 62 per cent., the alumina falls from 33 to 22 
per cent., the lime from 24 to 5 per cent., whilst the alkalis rise from 
z to 10 per cent. 
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The chemical resemblance between the scapolite and plagioclase 
minerals has often been pointed out, and it is here shown that the 
relation between the silica and the alumina is the same as in the 
felspars, viz., as 2: 1 in the calcium, and as 6:1 in the sodium com- 

und. Further, it is shown that the ratio of alumina to lime plus 
soda is as 3:4, differing thus from the ratio in the felspars, which 
js1:1. But as before noticed, chlorine is an essential constituent, 
and its quantity increases with the amount of sodium ; taking those 
analyses showing the most chlorine with but little sulphuric acid, it is 
seen that the sodium and chlorine are to each other in the ratio 4: 1. 
Coupling together these observations, the author infers that the 
scapolite minerals are composed of an isomorphous mixture of two 
substances, SigAl,CasO., and Si,Al;Na,O..Cl, which he designates by 
the names meionite and marialite, the composition of these most 
nearly corresponding with the above formule. Having regard to the 
composition and isomorphism of anorthite and albite, the author 
writes the above formule :—Meionite, 3(Si,A],Ca,0,.) + 2CaO ; marial- 
ite, 3(SigAl,Na,O,5) + 2NaCl. 

The scapolite minerals form an indefinite series of intermediate 
products ; they may, however, be arbitrarily divided into three groups 
containing (1) 40°31 to about 48 per cent. silica, viz., meionite, and 
among other opaque varieties wernerite ; (2) 48 to 56 per cent. (about) 
of silica, viz., mizzonite and scapolite, &c., as opaque varieties; 
(3) 56 to 63°83 per cent. of silica, viz., marialite and riponite, &c., 
which are opaque. 

Tables are given comparing the numbers obtained in thirty ana- 
lyses with those calculated from the above formule; the two series of 
numbers compare very favourably. The approximate densities are 
calculated to be, meionite 2°764, and marialite 2°540. The relation- 
ships between the composition of these two minerals and plagioclase, 
epidote, muscovite, and kaolin are pointed out, as also the formation 
of pseudomorphs after these minerals or after the scapolite minerals. 

H. B. 

Decay of Rocks Geologically Considered. By T. Srerry 
Hunt (Jahrb. f. Min., 1884, 1, Ref., 225, and Amer. J. Sci., 26, 190— 
213).—Recent geological studies point to the antiquity and uni- 
versality of the weathering of crystalline rocks. The decay took 
place, to a great extent, in pre-Cambrian times. The products have 
frequently remained undisturbed either by being covered by overlying 
strata, or by being in positions sheltered from erosion. Although the 
weathering process is continuous, it has been very insignificant since 
the glacial period, on account of the relatively small time which has 
since elapsed. This weathering process has furnished the material 
for the formation of the sedimentary rocks, and of the crystalline 
limestones, iron-ore beds, &c. The rounded masses left during the 
process of decay constitute the boulders of the drift, and the similar 
masses in pre-glacial conglomerates. The outlines of the eroded 


regions of crystalline rocks were also determined by sub-aérial decay. 
B. H. B 


The More Recent Eruptive Rocks of Elba. By W. R. Nessta 
VJahrb. f. Min., 1884, 1, Ref., 282—233).—The eruptive rocks of the 
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central portion of the Island of Elba are quartz-porphyries, and may 
be classed as granitic porphyries, porphyritic microgranites, and com. 
pact quartz-porphyries. In spite of their apparently eocene age, they 
have nothing in common with the rhyolites. Tourmaline occurs only 
in the granitic porphyries and microgranites. Zircon occurs widely 
distributed in all the rocks with the exception of the porphyritic 
microgranites. Twin crystals of zircon occur but rarely. The author 
is of opinion that the porphyries are independent rocks, and haye 
nothing to do with the Capanne granite. B. H. B. 


Hypersthene Andesite. By C. W. Cross (Jahrb. f. Min., 1884 
1, Ref., 227—22%).—The author finds that an apparently typical 
augite-andesite from the Buffalo Peaks, Colorado, contains hyper- 
sthene as its chief pyroxenic constituent. The hypersthene was 
isolated by Fouqué’s method, and gave on analysis the following 
results :— 


SiO,. Al,0. FeO. MnO. CaO. MgO. Total. Sp. gr. 
51157. 2154 «18360 §=60°363) «3°812 24251 100°097 3:307 


The interesting results obtained by the author from the investigation 
of the Buffalo Peaks rocks induced him to examine carefully a series 
of European augite-andesites. He arrived at the conclusion that the 
greater part of the pyroxene corresponds optically and structurally with 
the hypersthene of the Buffulo Peaks rocks. B. H. B. 


Chemical Composition of the Phonolites of Hegau. By C. 
F. Four (Jahrb. f. Min., 1884, 1, Ref., 233—235).—Analysis I gives 
the composition of the phonolite of Hohentwiel; sp. gr. 2°41; 548 
per cent. soluble in hydrochloric acid. II gives the results of the 
analysis of the yellow natrolite (sp. gr. 2'171) from the fissures in the 
rock. III, the natrolite (sp. gr. 2°183) from the phonolite of Hohen- 
krihen. IV, the hornblende needles (sp. gr. 3°414) of the rock. 
V, the phonolites of Gennersbohl ; 39°19 per cent. was soluble, and gave 
on analysis the figures under VI, the insoluble portion having the 
composition VII. VIII is an analysis of the phonolite of Staufen; 
sp. gr. 2°452 ; 62°79 per cent. being insoluble. IX is an analysis of 
the phonolite of Schwintel; sp. gr. 2°471; 51°87 per cent. being 
insoluble. X is an analysis of the phonolite of Migdeberg; sp. gr. 
2°4999, with 66°22 per cent. of insoluble constituents. 

In the phonolite tuffs of Hegau, the author found’ brown, glassy, 
rounded nodules resembling volcanic bombs; sp. gr. 2°221. An 
analysis gave the figures uhder XI :— 
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Action of Water containing Carbonic Acid on the Tra- 
chyte of Gleichenberg. By C. Cuar (Jahrb. f. Min., 1884, 1, 
Ref., 229).—100 grams of finely powdered trachyte from the quarry 
near the Klausner spring at Gleichenberg, together with 2 litres of 
distilled water saturated with CO, at a pressure of 10 atmospheres, 
were rotated for seven weeks in a tinned copper cylindrical vessel. 
The analysis of the clear fluid gave for 2000 c.c. the figures under II; 
I gives the results of the analysis of the rock; III, the composition 


570 ABSTRACTS OF CHEMICAL PAPERS, 


of the fluid per litre; and IV, that of the Klausner spring also per 


litre. 
Si0,. Fe,03. FeO. Al 203. CaO. 


2°28 1:18 18°12 3°05 
0°0887 _ 02871 00116 


Na,0O. K,0. H,0. Total. 
3°38 4°96 1°56 100°41 
0°0283 0°0338 — 0-8756 gram 


SiO}. FeCOs. MgCO;. CaCO; K,COs. NagOOs. NaCl. 
ITI. 0°0645 070715 00149 02564 00304 00301 — 
IV. 07127 001037 0°00590 0-02357 — — 0°00025 


Na,SO,. K,SO, Na,PO, AlP.,0;. Total. 
Wi. — — — —- 0°4678 
1V. 001263 0°00695 0°00125 0:00098 0:13317 
B. H. B. 


Tachylyte of the Western Isles of Scotland. By J. W. Jupp 
and G. A. J. Cote (Journ. Geol. Soc., 39, 444—464; and Jahrb. f. 
Min., 1884, 1, Ref., 236—237).—Basalt-glass or tachylyte has been 
detected, by the authors, in five places only, viz.: Lamlash, near 
Arran; the Beal, near Portree, in Skye; Sorne, in Mull; between 
Gribun and Kilfinichen, in Mull; and Screpidale, in Raasay. 

Tachylyte is always found in the Hebrides as a selvage to dykes, 
and some varieties differ from any tachylyte hitherto described by 
their high sp. gr. (2:9), and by their low percentage of SiO, (45). 

From a consideration of the chemical composition of tachylytes, the 
authors come to the conclusion that the basalts which show a ten- 
dency to the vitreous condition are those with a high percentage 
of silica and alkalis. This is confirmed by the composition of the 
basalt-glass of the Beal, which was found to be— 


SiO, Al,O3. Fe;0;. MnO. CaO. MgO. Na,Os. K,O. Ignition. Total. 
52°59 17:33 11:14 066 647 262 424 240 327 10072 


The basic glasses of Sorne, Screpidale, and Gribun form much 
narrower selvages than the more acid ones of the Beal and Lamlash. 
In its microscopic characters, basalt-glass was found to resemble other 
vitreous rocks. In the gradual transition into basalt, all stages of 
devitrification can be observed. B. H. B. 
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Haloid Derivatives of Ethane. By L. Henry (Compt. rend., 
97, 1491—1494).—Monochlorethylene dibromide, CH,Br.CHCIBr, 
when treated with alcoholic potash in molecular proportions, yields 
pure potassium bromide, and unsymmetrical chlorobromethylene, 
CH, : CCiBr, boiling at 62—63°. The bromine in the chain CH,Br 
is alone eliminated. Potassium cyanide produces the same result. 

Monobromethylene dibromide, CH,Br.CHBr,, when treated with 
potash, sodium ethylate, potassium acetate, &c., in alcoholic solution, 
yields unsymmetrical dibromethylene, CH, : CBr,, boiling at 86—88°. 
The bromine eliminated is exclusively that in the chain CH,Br. 

When 2 mols. monochlorethylene dibromide are gently heated with 
1 mol. antimonic chloride, dichloromonobromethane, CH,Br.CHCl,, 
boiling at 137—138”, is obtained, and this, when treated with alcoholic 
potash, yields unsymmetrical dichlorethylene, CH,:CCl,, boiling at 
35—37°. The bromine in the chain CHCIBr is alone attacked by the 
antimonic chloride. 

Ethylidene bromide reacts with antimonic chloride more energeti- 
cally than does ethylene bromide, and yields exclusively ethylidene 
chloride boiling at 59°, without any intermediate formation of 


CH,.CHCIBr, 


even when the substances are in the proportion of 1 mol. antimonic 
chloride to 2 mols. ethylidene bromide. In the case of ethylene 
bromide, the bromine is replaced successively with formation of 


CH,C1.CH,Br, 
and finally CH,C1.CH,Cl. This difference in the mode of action of 


the two isomerides illustrates the difference which exists between a 
monatomic multiple compound, such as CH,Br.CH,Br, and a polyatomic 
monocarbon compound, such as MeCHBr,. 

When monobromethylene bromide is treated with antimonic chlo- 
ride (not in excess), dichloromonobromethane, CH,Br.CHCh, boiling 
at 137—138°, is exclusively obtained even when the proportions are 
1 mol. SbCl, and 2 mols. C,H,Br;; and this when treated with alco- 
holic potash yields unsymmetrical dichlorethylene, CH, : CCl, boiling 
at 35—37°. 

These different reactions of the chains CH,Br, CHBr,, and CHCIBr 
show that with respect to positive reagents the reaction aptitude of 
bromine is diminished by a diminution in the number of adjoining 
hydrogen-atoms, or by the replacement of one of them by a negative 
radicle such as chlorine or bromine; whilst with respect to the nega- 
tive reagent, antimonic chloride, it is increased under the same condi- 


tions. C. H. B. 


Preparation of Higher Olefines, Dodecylene, Tetradecylene, 
Cetene or Hexadecylene, and Octadecylene. By F. Krarrr 
(Ber., 16, 3018—3024).—By the action of phosphorus pentachloride 
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on palmitic acid on the water-bath, and subsequent separation of the 
phosphorus oxychloride formed, by distillation under reduced pres. 
sure, an oil, palmityl chloride, C,,H,OCI, is obtained. This latter 
acts on normal primary dodecyl alcohol (Abstr., 1888, 1075) with 
evolution of hydrochloric acid. To complete the reaction the mixture 
is heated at 170°. If molecular quantities are taken, and the product 
purified by boiling with alcohol, pure dodecy!l palmitate, (Q2.H,0.), is 
obtained. It is soluble in alcohol, more easily in ether, and crystal. 
lises in plates melting at 41°. It distils without decomposition at 
very reduced pressures, but at ordinary atmospheric pressure, or 
better at 600 mm., it is almost completely decomposed into the fatty 
acid and the olefine C,H. The latter distils at 96° by 15 mm. pres. 
sure, whilst the palmitic acid distils at 215°. This process is that of 
Smith (Ann. Chim. Phys. [3], 6,40) for the preparation of cetene 
from spermaceti, modified chiefly as regards the pressure. 

In precisely similar way, tetradecyl alcohol, cetyl or hexadecy] alco. 
hol, and octadecyl alcohol form with palmityl chloride, palmitates and 
hydrochloric acid, and by distillation at reduced pressures these pal- 
mitates yield respectively the olefines, tetradecylene, cetene or hexa- 
decylene and octadecylene. Hexadecylene was also prepared from 
spermaceti (cetyl palmitate), and found identical in physical proper- 
ties to that obtained from artificially prepared hexadecyl palmitate. 
The following table gives the physical properties of these olefines :— 


Melting Sp. gr. atthe Boiling at 
point. melting point. 15 mm. 
Dodecylene .... Cia —31° d_s, = 0°7954 96° 
Tetradecylene .. CyHy —12 d_» = 0°7936 127° 
Hexadecylene .. CyH» + 4 d, =07917 155° 
Octadecylene.... CisHs +18 dy =07910 179° 
A. B. 


Action of Acetylene Hydrocarbons on Mercuric Salts. By 
Korcuerorr (Bull Soc. Chim., 39, 595—596).—On agitating aqueous 
solutions of mercuric salts with allylene, white crystalline precipitates 
are obtained of general formula mHgX.,nHgO.p(C,;H,HgO), the 
values of the coefficients m, n, and p varying with the mercuric salt 
used. These precipitates are insoluble in water, but dissolve in acids 
with formation of acetone. This property, together with their inaptitude 
to detonate by percussion or rise of temperature, distinguishes them 
from the precipitates produced by the action of allylene on ammonia- 
cal solutions of silver or copper. The author considers these com- 
pounds to be combinations of basic salts of mercury with acetone in 
which two atoms of hydrogen are replaced by one of mercury. The 
hydration of acetylene hydrocarbons by means of mercuric salts can 
be explained by these facts ; the reaction is effected in two phases: 
lst, an intermediate substance is formed by the combination of a 
basic salt of mercury with the group C,H.,_.HgO; 2nd, this sub- 
stance is decomposed by the acid disengaged in the first change, and 
the basic is converted into a neutral mercuric salt; while the group 
C,H ,HgO furnishes an acetone and a neutral salt of mercury 
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resulting from the interchange of one atom of hydrogen for one of 
mercury. V. H. V. 


Ferric Ethylate and Colloidal Ferric Hydrate. By LE. 
Grimaux (Compt. rend, 98, 105—107)—When 1 mol. of ferric 
chloride in alcoholic solution is mixed with 6 mols. of sodium ethylate, 
sodium chloride is precipitated and’ a deep red-brown limpid liquid is 
obtained, which is free from chlorine, but contains allt the iron in 
solution as ferric ethylate. The alcohol can be distilled off, and the 
ferric ethylate is left as a black pasty mass, soluble in absolute alco- 
hol, benzene, chloroform, ether, petroleum, and methyl alcohol. If, 
however, this residue is heated in a vacuum so as to expel the last 
traces of the solvent, the small quantity of water present almost com- 
pletely decomposes the ethylate, and ferric hydroxide separates out. 
If the operations of filtration, &c., have been conducted in dry air, 
the ethylate is not completely decomposed. An alcoholic solution of 
ferric ethylate is not precipitated by a current of dry ammonia, but 
with dry carbonic anhydride it yields a brown: precipitate. Dry 
hydrogen sulphide reduces it to a ferrous salt, and potassium ferro- 
cyanide precipitates ferric hydroxide. 

The action of water varies with the proportion in which it is 
present. If the alcoholic solution is exposed to a moist atmosphere, 
or is mixed with a small quantity of water, ferric hydrate is deposited 
as a jelly. If, however, the alcoholic solution of ferric ethylate is 
poured into an exeess of water, limpid liquids are obtained which 
have the properties of the solutions of colloidal ferric hydroxide de- 
scribed by Graham. They coagulate spontaneously after some time, and 
are coagulated by addition of various substances, such as carbonic anhy- 
dride, sulphuric acid, tartaric aeid, potassium chloride, sodium chloride, 
river water, &c. Acetic, nitric, and hydrochloric acids and ammonia 
have no effect. Hydrogen sulphide produces a black precipitate. The 
time which elapses before coagulation takes place increases with the 
dilution of the solution, and is diminished by an increase of tempera- 
ture. A higher temperature is required to produce coagulation the 
greater the amount of water present, and a solution of 1 vol. ferric 
ethylate solution in 15 vols. of water is not coagulated even after four 
hours’ ebullition. 

The coagulated ferric hydroxide forms a thick jelly, which always 
fills the vessel even if the solution is dilute. At first it is transparent, 
but it gradually contracts with elimination of water. The coagula- 
tion of the ferric hydroxide varies with the conditions in the same 
way as the coagulation of blood, a fact which indicates that inorganic 
colloids are analogous to the nitrogenous colloids of the animal orga- 
nism. C. H. B. 


New Derivatives from Mannitol. By A. Favconnier and 
others (Bied. Centr., 1883, 789).—By dry distillation of mannitol, a 
yellowish-brown liquid was obtained, from which voluminous crysta!s 
of the second anhydride of mannitol separated. They were found to 
agree with the formula C,H»O,; they melt at 87°, and boil in a 
vacuum at 176°. With acetic anhydride, a diaceto-compound is 
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obtained. Phosphorous chloride gives other derivatives, and an ethy] 
compound is formed when it is heated with ethyl iodide and potash. 
J. K. ©, 
Influence of the Quantity of the Constituents of Fehling’s 
Solution on the Rate of Separation of Cuprous Oxide by 
Invert-sugar. By F. Urecn (Ber., 16, 2825—2827).—The anthor 
previously described the effect of an excess of invert-sugar (Abstr., 
1883, 385), and he now shows that the results obtained are in accord. 
ance with theory. With an excess of the constituents of Fehling’s 
solution, the rapidity of separation of cuprous oxide is likewise accele- 
rated provided the amount of water be not increased. With the 
addition of water the rapidity is diminished; whilst with increased 
concentration the rate of separation is accelerated to a certain point, 
beyond which, it gradually becomes diminished. Experiments, in 
which the quantity of alkali and Rochelle salt was diminished, showed 
a lower rate of separation. On employing an excess of copper sul- 
phate alone, it is found that the rate of separation is not increased to 
the same extent as by the employment of an excess of invert-sugar. 
A. K. M. 
Action of Sodium-amalgam on Glucoses and Saccharin. 
By C. Scneister (Ber., 16, 3010—3011),—The quantity of mannitol 
obtained by the action of sodium-amalgam on a solution of dextrose 
or levulose is very small, for from 500 grams Krusemann only 
obtained 40 grams mannitol in each case. This the author considers 
to be due to the fact that glucose is very unstable in presence of caustic 
soda, and that as soon as the latter is formed by the action of the 
sodium-amalgam, a complicated, and as yet unknown, decomposition 
of the glucose takes place. He considers also that the formation of 
mannitol may be due to the addition of hydrogen to one of these 
products of decomposition. In this preliminary notice he states that 
he undertakes the study of the decomposition of glucoses by alkalis 
and alkaline earths, and also of the action of sodium-amalgam on 
saccharin (which is not accompanied with evolution of hydrogen) and 
on iso-saccharin. A. B, 


Starch. By F. Muscutus (J. pr. Chem. [2], 28, 496—504).—This 
is a paper written to criticise Salomon’s paper (this vol., p. 36) 
entitled: “The behaviour of starch in the presence of inorganic and 
organic acids.” The author states that Salomon only treats of crys- 
talline soluble starch in his treatise, completely ignoring the amor- 
phous variety. The author himself was the first to prepare crystalline 
starch. Niigeli obtained amylum four years later in fine needles, and 
gave to it the name of amylodextrin. Dilute solutions of crystalline 
soluble starch give a red coloration with iodine, concentrated solutions 
yielding a blue colour. The crystalline variety dialyses slowly, and 
reduces Fehling’s solation on boiling. The author suggests that 
Salomon’s solution, with which he tried to reduce alkaline copper 
solution, was probably too dilute. The amorphous modification is 
soluble in cold water, and always gives a blue coloration with iodine. 
It cannot be dialysed, nor does it reduce Fehling’s solution. Salomon 
states that only one dextrin exists, and that the different colours 
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which it yields with iodine are due merely to admixed soluble starch, 
and also that the various rotatory and reducing powers are due to the 
presence of sugar. The author claims that he has previously shown 
that crystalline soluble starch owes its power of producing a red colour 
with iodine to the presence of dextrin. Briicke’s erythrodextrin con- 
sists of dextrin which gives no colour with iodine. he author states 
that the evidence of the existence of several dextrins does not rest 
alone on their behaviour with iodine. Bondonneau prepared in 1875 
two dextrins which gave no coloration with iodine, but which differed 
in their solubilities in alcohol and their rotatory powers. The author 
(Bull. Soc. Chim., 30, 4, 1878) has prepared three dextrins, which 
gave no iodine coloration, and which differed from one another in 
their behaviour with diatase. They also differ in the time required to 
dialyse. 

- states that maltose has never been prepared by boiling 
starch with dilute sulphuric acid: the author (Zeitschr. f. Physiol. 
Chem., 1879), Dubrunfant, and O’Sullivan have all prepared it in this 
way. Salomon has fallen into error by assuming that dextrin has 
a greater rotatory power in an acid solution than in a neutral one ; 
for he has endeavoured to detect the formation of maltose by the 
variation in the rotatory power of the solution. 

J. I. W. 

Contribution to the more exact Knowledge of the Chemical 
Nature of Starch-grains. By B. Bruxner (Monatsh. Chem., 4, 
889—912).—In 1856, Niigeli extracted a substance turned blue by 
iodine, and termed “ granulose,” from starch-grains, without, however, 
destroying theirform. In 1859 Jessen found that on rubbing starch- 
grains with water, that a portion of the soluble starch was dissolved. 
Nasse, in 1866, gave the name amidulin to a soluble body obtained 
from starch-paste. Niigeli, in 1874, extracted by dilute hydrochloric 
acid a body essentially different from starch, which he called amylo- 
dextrin. The first object of the author is to determine the relation 
existing between these four bodies. 

Amidulin.—Stareb has generally been considered as insoluble in 
water. Jessen and Delff, by rubbing starch with water, extracted a 
portion; this might, however, have been due to the conversion into 
starch-paste by the heat evolved in the crushing of the granules. 
W. Niigeli imbedded starch-grains, and then cut sections ; the portions 
of the granules were turned blue by iodine, as also was, to some 
extent, the small quantity of water employed, and hence a portion 
must have gone into solution. By rubbing dry starch granules, they 
may be broken, and if subsequently treated by water and filtered, 
they give a clear solution turned blue by iodine. But on allowing 
wheaten starch to digest with water for three weeks, filtering, evapo- 
rating to one-fifth, and testing with iodine, no blue coloration was 
obtained ; hence it is impossible to extract the inner and soluble starch 
with water until the outer membrane is either changed or broken; 
the character of the solution is that of a micellar solution; it is not 
capable of diffusion. The substance soluble in cold water and coloured 
blue by iodine, the amidulin of Nasse and the granulose of Nigeli, 


are identical. 
2q2 
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obtained. Phosphorous chloride gives other derivatives, and an ethy] 
compound is formed when it is heated with ethyl iodide and potash. 
J. K. C. 
Influence of the Quantity of the Constituents of Fehling’s 
Solution on the Rate of Separation of Cuprous Oxide by 
Invert-sugar. By F. Urecn (Ber., 16, 2825—2827).—The author 
previously described the effect of an excess of invert-sugar (Abstr., 
1883, 385), and he now shows that the results obtained are in accord. 
ance with theory. With an excess of the constituents of Fehling’s 
solution, the rapidity of separation of cuprous oxide is likewise accele- 
rated provided the amount of water be not increased. With the 
addition of water the rapidity is diminished; whilst with increased 
concentration the rate of separation is accelerated to a certain point, 
beyond which, it gradually becomes diminished. Experiments, in 
which the quantity of alkali and Rochelle salt was diminished, showed 
a lower rate of separation. On employing an excess of copper sul. 
phate.alone, it is found that the rate of separation is not increased to 
the same extent as by the employment of an excess of invert-sugar. 
A. K. M. 
Action of Sodium-amalgam on Glucoses and Saccharin. 
By C. Scnerpsuer (Ber., 16, 3010—3011),—The quantity of mannitol 
obtained by the action of sodium-amalgam on a solution of dextrose 
or levulose is very small, for from 500 grams Krusemann only 
obtained 40 grams mannitol in each case. ‘This the author considers 
to be due to the fact that glucose is very unstable in presence of caustic 
soda, and that as soon as the latter is formed by the action of the 
sodium-amalgam, a complicated, and as yet unknown, decomposition 
of the glucose takes place. He considers also that the formation of 
mannitol may be due to the addition of hydrogen to one of these 
products of decomposition. In this preliminary notice he states that 
he undertakes the study of the decomposition of glucoses by alkalis 
and alkaline earths, and also of the action of sodium-amalgam on 
saccharin (which is not accompanied with evolution of hydrogen) and 
on iso-saccharin. A. B. 


Starch. By F. Muscutvus (J. pr. Chem. [2], 28, 496—504).—This 
is a paper written to criticise Salomon’s paper (this vol., p. 36) 
entitled: “The behaviour of starch in the presence of inorganic and 
organic acids.” The author states that Salomon only treats of crys- 
talline soluble starch in his treatise, completely ignoring the amor- 
phous variety. The author himself was the first to prepare crystalline 
starch. Niigeli obtained artylum four years later in fine needles, and 
gave to it the name of amylodextrin. Dilute solutions of crystalline 
soluble starch give a red coloration with iodine, concentrated solutions 
yielding a blue colour. The crystalline variety dialyses slowly, and 
reduces Fehling’s solation on boiling. The author suggests that 
Salomon’s solution, with which he tried to reduce alkaline copper 
solution, was probably too dilute. The amorphous modification is 
soluble in cold water, and always gives a blue coloration with iodine. 
It cannot be dialysed, nor does it reduce Fehling’s solution. Salomon 
states that only one dextrin exists, and that the different cclours 
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which it yields with iodine are due merely to admixed soluble starch, 
and also that the various rotatory and reducing powers are due to the 
presence of sugar. The author claims that he has previously shown 
that crystalline soluble starch owes its power of producing a red colour 
with iodine to the presence of dextrin. Briicke’s erythrodextrin con- 
sists of dextrin which gives no colour with iodine. he author states 
that the evidence of the existence of several dextrins does not reat 
alone on their behaviour with iodine. Bondonneau prepared in 1875 
two dextrins which gave no coloration with iodine, but which differed 
in their solubilities in alcohol and their rotatory powers. The author 
(Bull. Soc. Chim., 30, 4, 1878) has prepared three dextrins, which 
gave no iodine coloration, and which differed from one another in 
their behaviour with diatase. They also differ in the time required to 
dialyse. 

Salomon states that maltose has never been prepared by boiling 
starch with dilute sulphuric acid: the author (Zevtschr. f. Physiol. 
Chem., 1879), Dubrunfant, and O’Sullivan have all prepared it in this 
way. Salomon has fallen into error by assuming that dextrin has 
a greater rotatory power in an acid solution than in a neutral one ; 
for he has endeavoured to detect the formation of maltose by the 
variation in the rotatory power of the solution. P 

. I. W. 


Contribution to the more exact Knowledge of the Chemical 
Nature of Starch-grains. By B. Bruxner (Monatsh. Chem., 4, 
889—912).—In 1856, Niageli extracted a substance turned blue by 
iodine, and termed “ granulose,” from starch-grains, without, however, 
destroying theirform. In 1859 Jessen found that on rubbing starch- 
grains with water, that a portion of the soluble starch was dissolved. 
Nasse, in 1866, gave the name amidulin to a soluble body obtained 
from starch-paste. Niigeli, in 1874, extracted by dilute hydrochloric 
acid a body essentially different from starch, which he called amylo- 
dextrin. The first object of the author is to determine the relation 
existing between these four bodies. 

Amidulin.—Starch has generally been considered as insoluble in 
water. Jessen and Delff, by rubbing starch with water, extracted a 
portion; this might, however, have been due to the conversion intw 
starch-paste by the heat evolved in the crushing of the granules. 
W. Nigeli imbedded starch-grains, and then cut sections; the portions 
of the granules were turned blue by iodine, as also was, to some 
extent, the small quantity of water employed, and hence a portion 
must have gone into solution. By rubbing dry starch granules, they 
may be broken, and if subsequently treated by water and filtered, 
they give a clear solution turned blue by iodine. But on allowing 
wheaten starch to digest with water for three weeks, filtering, evapo- 
rating to one-fifth, and testing with iodine, no blue coloration was 
obtained ; hence it is impossible to extract the inner and soluble starch 
with water until the outer membrane is either changed or broken; 
the character of the solution is that of a micellar solution; it is not 
capable of diffusion. The substance soluble in cold water and coloured 
blue by iodine, the amidulin of Nasse and the granulose of Nigeli, 
are identical. 

2q2 
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Starch-paste.—Schimper and Nageli are not agreed as to the dis. 
tinction between swollen starch and starch-paste. Between these two 
states there is no sharp distinction; thus at 46° potato-starch swells 
distinctly ; at 59° it begins to lose its form; and at 62°5° it is con. 
verted into a paste, and shows no trace of the original form. After 
discussing Nigeli’s micellar theory, viz., that the smallest particles of 
starch and similar substances consist not of molecules, but of larger 
groups, i.e., micellw, which owing to their comparatively slow move. 
ments, due to their greater size and weight, easily unite into micellar 
clusters, the author concludes that swollen starch and starch-paste 
differ in nothing but the aggregate condition of their micelle; they 
differ therefore physically but not chemically, and accordingly starch. 
paste, amidulin, and granulose are identical. 

Erythrogranulose.—Erythrogranulose and erythrodextrin are the 
names given to two bodies coloured red by iodine (Briicke). By 
digesting starch solution with diastase, and testing portions from time 
to time with iodine and with tannin solution, it was shown that so 
long as iodine produced a blue coloration, tannin produced a precipi- 
tate, but with a red coloration no precipitate was formed, nor under 
these conditions was a precipitate produced by adding hydrochloric 
acid: hence the red coloration is due to the presence of dextrin. If 
very dilute iodine be added to starch-granules (or paste) a red colour 
is first produced ; this is due to the presence of dextrin (erythrodex- 
trin) and its greater solubility in water. 

Amylodeztrin.—W. Nageli states that soluble starch is distinguished 
from amylodextrin by being precipitated from solution by tannin and 
by lead acetate, and further that freshly precipitated starch is insoluble 
in water, whilst freshly precipitated amylodextrin is soluble. None 
of these differences can be confirmed. Further, amylodextrin does 
not, like starch, swell up with an alkaline solution, but simply dis- 
solves; this, however, is not a distinctive test, since precipitated 
starch behaves exactly like amylodextrin; amylodextrin is tinted by 
organic matter just as starch is. It is also stated that Trommer’s 
copper test is not reduced by amidulin, but is by amylodextrin ; but it 
has been shown that the starch-grains themselves contain dextrin, 
and further, during the progress of the test, the starch becomes con- 
verted into dextrin and into sugars, and, still more important, dextrin 
is formed during the preparation of amylodextrin. 

The author has been quite unable to confirm the statement as to 
the crystalline nature of amylodextrin. Amidulin and amylodextrin 
are identical. That amydulin—a body not capable of diffusion, can 
be extracted from starch-grains by dilute acid, is explained by the 
action of the acid on the micellar aggregates. 

The Iodine Reaction.—The so-called iodide of starch is no chemical 
compound; it has been stated to be decomposed when heated ; this 
depends on the affinity of warm water for iodine being greater than 
that of cold water; and if this greater absorptive power be satisfied 
by addition of more iodine, then the blue colour is not destroyed even 
by boiling. The author considers the blue colour to be simply due to 
the solution of iodine in potato-starch, just as violet and brown 
colours are obtained on solution in chloroform and water respectively. 
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Potato- and arum-starch yield blue colorations, wheat- and rice-starch 
yield violet, but after boiling they also are turned blue by iodine. 
Starch-grains have a greater attraction for iodine than unorganised 
starch ; thus a cold clear solution prepared from crushed starch-grains 
and coloured blue by iodine, is completely decolorised by adding whole 
starch-grains. Similarly, it is shown that starch grains attract iodine 
more energetically than dextrin, the red solution being decolorised, 
and the starch.grains turning blue. 

In conclusion, soluble starch, starch-paste, granulose, amidulin, and 
amylodextrin are identical, ¢.¢., give identical reactions, as also are 
erythrogranulose, erythrodextrin, and dextrin. H. B. 


Action of Cuprammonium Solutions of Cellulose on 
Polarised Light. By A. Levatiois (Compt. rend., 98, 44).—Solu- 
tions of cotton, flax, Berzelius’ paper, and German filter-paper in 
Schweitzer’s reagent were examined with polarised light by means of 
the electric arc. All the solutions are strongly levogyrate, and the 
degree of rotation seems to be proportional within certain limits to 
the concentration of the solution. This fact would indicate that the 
ammonio-cupric compound of cellulose is not definite. It is observed, 
however, that the intensity of the blue colour diminishes when the 
liquid is highly charged with cellulose. C. H. B. 


Action of Ammonia Gas on Methyl Nitrate. By E. Duvitiier 
and H. Matsor (Compt. rend., 97, 1487—1488).—When ammonia 
gas is passed into methyl nitrate mixed with about one-tenth its 
volume of wood-spirit, and contained in a flask connected with an 
inverted condenser, the ammonia is absorbed with development of 
heat, und when the liquid is saturated it contains different ammonias 
inapproximately the following proportions :— 


Ordinary ammonia 

Tetramethylammonium oxide 

Monomethylamine 

Dimethylamine and trimethylamine Very small 
quantities 


Under these conditions, tetramethylammonium oxide and not 
monomethylamine is the principal product (compare Duvillier and 
Buisine, Abstr., 1880, 545). Cc. H. B. 


Trimethylamine Aurochloride. By O. Hesse (Ber., 16, 3014). 
—The author states that in 1857 (J. pr. Chem., [2], 27, 425) he 
determined the formula and described the properties of this compound 
lately communicated by Zay (Abstr., 1884, 286). A. B. 


Oxallyldiethylamine. By E. Resour (Compt. rend., 97, 1556— 
1558).—Oxallyldiethylamine, NEt,C,;H,O, is the most volatile of the 
bases obtained by the action of epichlorhydrin on diethylamine. 
(See next Abstract.) It is a thick colourless liquid with a powerful 
poisonous odour resembling that of diethylamine. It boils at about 
160°, gradually becomes yellow when exposed to light, and is very 


ABSTRACTS OF CHEMICAL PAPERS. 


soluble in water. When treated with excess of dilute hydrochloric 
acid and then with platinum tetrachloride, it yields garnet-red rhombic 
prisms which are not oxallyldiethylamine platinochloride, but are the 
platinochloride of a base, chlorhydroxyallyldiethylamine, 
NEt,.C;H;(OH)CIl, 
formed by the union of HC] with the unsaturated radicle oxallyl, C,H,0, 
This chlorhydroxyallyldiethylamine is the first product of the 
action of epichlorhydrin on diethylamine. The epichlorhydrin 
behaves like chloropropylene oxide, and unites directly with 1 mol. 
diethylamine after the manner of the glycollic anhydrides, C,;H,0C) 
+ NHEt, = NEt,.C;H,(OH)CIl, and this product reacts with a second 
molecule of diethylamine with formation of hydroxyallyltetrethyl. 
amine and liberation of hydrochloric acid, NEt,. ret = 
NHEt, = HCl + (NEt,),.C;H;.0H. H. B. 


Hydroxyallyldiamines. By E. Resovt (Compt. rend., 97, 1488 
—1491).—Epichlorhydrin and diethylamine react at the ordinary 
temperature, with gradual development of heat; and unless the mixture 
is cooled, the temperature rises sufficiently high to cause an explosion 
even in a strong, sealed flask. The product of the reaction is some- 
times a very thick syrupy liquid, sometimes is mainly solid, and con- 
tains several bases in proportions depending on the temperature and 
on the proportions of the original substances. It is made alkaline 
with potash, and the free bases are distilled off, or better, are extracted 
with ether. The chief products are a monamine, diamine, and tri- 
amine, together with polyamines. With 1 vol. epichlorhydrin and 
1°5 vol. of diethylamine, the principal product is the diamine formed 
according to the equation— 

C,;H,OCl + 2NHEt, = HCl + (NEt,).C,H;.0H. 

This equation simply represents the final products. The diamine is 
really formed by the action of the diethylamine on a chloro-monamine 
formed by the union of 1 mol. epichlorhydrin with 1 mol. diethyl- 
amine. This diamine, (NEt,),C,H;.0OH, is hydrowyallyltetrethyldiamine. 
It is a very stable liquid lighter than and only slightly soluble in 
water ; it boils at 236—238° without decomposition under atmospheric 
pressure. It forms a crystalline orange platinochloride, 


N,Et,C;H;OH,H,PtCl,, 


and with sulphuric and oxalic acids it forms neutral syrupy salts 
which do not crystallise. 

In a sealed tube at 100° hydroxyallyltetrethyldiamine combines 
with 2 mols. ethyl iodide, forming a syrupy liquid which solidifies to 
a translucent mass. This product could not be obtained in crystals, 
bat it is hydroay allylheaethyldiammonium iodide, N,Et.C;H,OH1I2. 

The diamine mixes perfectly with allyl bromide in the cold, and 
after some time the liquid becomes turbid, and a syrupy upper layer 
consisting of a compound of 2 mols. allyl bromide with 1 mol. hydroxy- 
allyltetrethyldiamine separates out. The diamine also combines 
directly in the cold with ethylene bromide in the proportion of equal 
molecules. 

Epichlorhydrin reacts violently with ethylamine, forming hydroxy- 
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allyldiethyldiamine, (NHEt),C;Hs.OH, a colourless syrup which dis- 
solves in water in all proportions, and boils at about 185° without 
decomposition. ©. H. B. 


Action of Heat on Aldol and Paraldol. By A. Wurtz (Compt. 
rend., 9'7, 1525—1530).—The prineipal products of the action of heat 
on aldol are crotonaldehyde and water, but the exact nature of the 
decomposition depends on the temperature and on the purity of the 
original substance. When the aldol contains small quantities of 
crotonaldehyde and gives a slight turbidity with water, the product 
of decomposition consists of a small colourless and aqueous lower 
layer and an abundant dark-brown or black upper layer which con- 
sists mainly of crotonaldehyde together with condensation-products 
of high boiling point. Purer specimens of aldol, on the other hand, 
when heated in sealed tubes at 160° or 170° for four or six hours, 
yield a homogeneous almost colourless product which contains a 
smaller proportion of crotonaldehyde than in the first case, together 
with products boiling between 250° and 300°. This higher fraction 
contains a substance which is soluble’in. water, and the yield of which 
is never more than 15 per cent. under the most favourable conditions. 
Very often it is not formed at all, and the conditions under which its 
formation takes place could not be definitely ascertained. It can, 
however, be obtained in larger proportion by heating paraldol in 
sealed tubes at 170° for about four hours. The almost colourless 
product is distilled, and the fraction boiling between 260° and 300° is 
washed with water, treated repeatedly with small quantities of ether 
to remove oily products, the solution concentrated in a vacuum to a 
syrupy consistency, and then distilled in a vacuum. This new com- 
pound has the composition C,H,O,, and is a viscous colourless liquid 
which boils at about 170° under a pressure of 15 mm., and at about 
280° at the ordinary pressure; sp. gr. at 0° = 1°095. Its vapour- 
density by V. Meyer’s method in mercury vapour is about 3. 

This compound has the appearance and general characters of a 
glycol. With nascent hydrogen, it yields 8-butyl glycol. It reacts 
energetically with acetic chloride, benzoic chloride, and phosphorus 
pentachloride with evolution ef hydrochloric acid and formation of 
ethereal derivatives, and when: heated with acetic anhydride it yields 
an acetyl derivative. It does not combine energetically with bromine 
in the cold, and this would indicate that it does not contain an open 
chain of 4 carbon-atoms two of which are united by a double bond, a 
supposition which is also confirmed by its boiling point. 

When the substance is heated with an excess of acetic anhydride, 
first at 100° and finally at 110°, it yields a colourless liquid which 
boils at 176° under a pressure of 15 mm., and at about 275° under 
ordinary pressure; sp. gr. at 0° = 1:095. It is insoluble in water, 
and is saponified when heated with this liquid in sealed tubes for 
several days. The only formula which agrees with the percentage 
composition of this compound and with the amount of acid which it 
yields on saponification, is that of a diacetyl derivative of butyl] glycol 
oxybutyrate, 

C,H,,Ac,0,, or CHMe(OH).CH;.CH;.0.CO.CH,.CHMe.OH. 
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It would appear to be a compound ether containing two hydroxyls, 
and therefore possessing some of the properties of glycols. When 
saponified it yields butyl glycol, acetic acid, and B-oxybutyric acid or 
its derivative crotonic acid. This supposition does not agree with the 
vapour-density of the substance or of its acetyl derivative, but the 
determinations were not satisfactory. C. H. B. 


Pentachloracetone. By C. Croiz (Bull. Soc. Chim. [2], 39, 
636—641).—Pentachloracetone is generally prepared by the action 
of hydrochloric acid and potassium chlorate on quinic or citric acid, 
but the process presents the difficulty of the incomplete removal of 
chlorine oxides from the final product. In this paper it is proposed 
to prepare this substance either by passing chlorine through a tubn. 
lure, filled with pumice stone, over which trickles a continuous stream 
of citric acid solution ; the whole apparatus being kept at a tempera- 
ture of 10U°: or secondly, by the action of dry chlorine on dry acetone 
in presence of sunlight. Thus prepared, pentachloracetone is a mobile 
liquid boiling at 192°, of sp. gr. = 1576, and transformed by ammonia 
into dichloracetamide and chloroform. 

But by the action of chlorine on symmetrical dichloracetone, there 
is produced an isomeride of pentachloracetone boiling at 185°, sp. gr. 
= 1°617, and converted by ammouia into trichloracetamide without a 
trace of chloroform. According to prevalent views, the molecule of 
acetone is represented by a formula in which the two methyl-groups 
are symmetrically associated with the carbonyl-group; if these views 
be correct, then only one pentachloracetone is possible. On the other 
hand, if the hypothesis of Chancel and.Gerhardt be correct, that one 
methyl-group is less intimately associated with the carbonyl-group 
than the other, then one pentachloracetone might be represented by 
the formula C,HC1,0.CCl,, converted into dichloracetamide and chlo- 
roform, the other by the formula C,Cl,0.CHCI,, converted into trichlor- 
acetamide. V. H. V. 


Duplothiacetone. By W. Sprinc (Bull. Soc. Chim., 40, 66— 
71).—By the action of phosphorus pentasulphide on acetone, Wis- 
licenus. obtained a thiacetone, 2C,H,S, boiling between 183° and 185°, 
which,:-according to Claus-and Kiihlze, can be obtained from isopropyl 
mercaptan, and is transformable into isopropylsulphonic acid. On 
distilling-the crude product of the above reaction, the author obtained 
besides methyl and isopropyl mercaptans, a liquid of no fixed boiling 
point, which-decomposed continuously into duplothiacetone and ace- 
tone; this substance, probably of formula C;H,S,C,;H,O, may be called 
oxythiacetone. 

By sodium-amalgam, duplothiacetone is transformed into isopropyl 
mercaptan, and a substance, C,H»S’, the sulphur analogue of mesityl 
oxide. With nitric acid, duplothiacetone yields besides other oxida- 
tion products, isopropyl- and methyl-sulphonic acids, and a nitroso- 
acid, C,H,(SO,;H)(NO)., probably derivable from the hitherto 
unknown thiophorone, C,H,,8. 

Chlorine converts duplothiacetone into isopropylsulphonic acid and 
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sulphonyl chloride and chlorine derivatives of formule, C,H,SC1O, 
and C,H.SCl,0, probably also referable to mesityl sulphide. 
V. H. V. 

Isonitroso-compounds. By B. Westensercer (Ber., 16, 2991 
—2998).—Isonitrosoisopropylacetone, Me.CO.C(NOH).CHMe,.. This 
member of the series of isonitrosoketones, of which nitrnsoacetone is 
the first, is obtained by dissolving isopropyl acetoacetate in dilute 
potash, treating the solution with sodium nitrite in excess, and after- 
wards acidifying it. On evaporating the ethereal extract, it yields white 
crystals melting at 75°, and soluble in alcohol, ether, alkalis, and hot 
water, but only sparingly soluble in cold water. 

nanthaldoxime, C;H,;NO.—This aldoxime is obtained by the action 
of hydroxylamine on an alcoholic solution of cnanthaldehyde. It 
crystallises from alcohol in white plates melting at 50° and boiling at 
125°, and is soluble in ether and hot water. Unlike the known 
aldoximes, it does not combine with dry hydrochloric acid or with 
sodium ethylate to form a sodium compound, but with silver nitrate 
it yields a compound, {(C,;H;NO),.AgNO;; this is soluble in hot 
water, and was proved to bea nitrite by its reaction with dipheny]- 
amine. Ethyl cenanthaldoxime, C,H\NO, formed by the action of 
sodium ethylate and ethyl iodide, is an oil boiling at 185—187°. 

Anisaldozime, C,H,O.N, melting at 45°, and Cuminaldorime, 
CH,,NO, melting at 52°, obtained by the action of hydroxylamine on 
anisylaldehyde and cuminaldehyde respectively, are also crystalline 
substances soluble in alcohol and ether. 

Terephthalaldoxime, CsH,(CH : NOH), obtained by the action of 
hydroxylamine on terephthaldehyde, is also a crystalline substance 
melting at 114°, soluble in alcohol and ether. This compound was 
prepared in order to ascertain if one or both aldehyde-groups would 
be acted on by hydroxylamine. The ethyl derivative, 

C.H,(CH : NOEt)., 
melts at 55°; an acetyl derivative, NAc : CH.C,H,.CH : N.OAc, melting 
at 155°, was obtained by the action of acetic chloride. 

Action of Hydrozylamine on Ethylic Acetoacetate-—By this reaction 
ethylic B-isonitrosobutyrate, CMe( : NOH).CH,.COOKEt, is formed as 
an cil which neither crystallises, nor distils without decomposition. 
By saponifying it with alkali in the cold, A-isonitrosobutyric acid is 
obtained melting at 140° with decomposition, and but sparingly 
soluble in water, alcohol, or ether. The following have also been 
prepared: Ethylic isonitrosomethylethylacetate, 


CMe(: NOH).CHMe.COOEt, 
from ethylic methylacetoacetate; ethylic isonitrosodiethylacetate, 
CMe(: NOH).CHEt.COOEt, 


from ethylic ethylacetoacetate; and ethylic isonitrosotriethylacetate, 
CMe( : NOH).CEt,.COOEt, from ethylic diethylacetoacetate. as 


Action of Acids on Methyl Acetate. By W. Ostwatp (J. pr. 
Ohem. [2], 28, 449—-495).—When aqueous solutions of ethyl acetate, 
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methyl acetate, or similar compounds are allowed to stand at the 
ordinary temperature, they undergo a slow decomposition into alcohol 
and acid. When dilute acids are added, the process of decomposition 
is accelerated. It is found that the velocity of the action is de- 
pendent on the quantity and the nature of the acid which is present. 
The acid does not take any chemical part in the reaction. According 
to Guldberg and Waage, if a be the amount of the acid, and b the 
amount of the salt, then the amount dz decomposed in an interval of 
time dt, will be proportional to the product of the masses taking part 
in the reaction, when a remains unaltered and b and 2 decrease, 
Therefore if a be a constant, we have = = c.a(b —2) or — log 
(b — x) = cat — log b (the log being natural). This equation log 
b — log (6 —) = cat represents very correctly the progress of this 
reaction. 6 represents not the whole of the salt which is present; 
but only that part which is decomposable. The author finds that if 
acetone be added to the solution, the progress of the decomposition 
is retarded in exact proportion to the amount of acetone which is pre- 
sent. Methyl alcohol exerts a greater, but not quite so regular, in- 
fluence. Ethyl alcohol occasions great irregularity in the decomposi- 
tion, and the general formula does not appear to be trustworthy in 
this case. 

Experiments made with hydrochloric, hydrobromic, and nitric acids, 
show conclusively that the rate of decomposition varies with the 
amount of acid present. 

The nature of the acid employed affects the rate of decomposition. 
The following numbers, given in columns I and II, compiled from an 
extensive series of experiments, represent the velocities for various 
acids referred to HC] = 100. Column III contains results obtained 
by the volume method (J. pr. Chem. [2], 18, 362, 1878). Columns IV 
and V consist of figures obtained in an investigation of the solubility 
of calcium oxalate in acids, made for the purpose of estimating their 
affinities :— 
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New Method of Preparing Glycocine. By M. Nencxt (Ber., 16, 
2827—2828).—This consists in heating chloracetic acid with three 
times its weight of dry powdered ammonium carbonate, the operation 
being conducted in an open flask in a bath of sulphuric acid. The 
action begins at 60—70°, and on gradually raising the temperature to 
130°, the mass, after previously melting, again solidifies. The melt is 
dissolved in water, boiled with lead oxide to expel the ammonia, the 
lead separated by means of hydrogen sulphide, and the filtrate con- 
centrated on a water-bath. The yield by this method is 20 per cent. 
of theory. A. K. M. 


Action of Carbamide on Ethylic Acetoacetate. By R. Benrenp 
(Ber., 16, 3027—3028).—Carbamide and ethylic acetoacetate combine 
at 100—110° with separation of water. The product, C,H,.N,0;, is 
insoluble in water, soluble in ether and alcohol, and forms crystalline 
needles melting at 147°. The quantity is, however, small, being only 
10 to 20 per cent. of the acetoacetate employed. On heating the new 
compound with dilute acids, it is reconverted into carbamide and 
ethylic acetoacetate. With sodium acetate, it readily forms a com- 
pound of the formula C;H;N,0,;Na. The author is investigating the 
constitution and properties of these compounds, and the action of sub- 
stituted carbamides and ketones on ethylic acetoacetate. A. B. 


Preparation of Glycollic Acid. By A. Héuzer (Ber., 16, 2954 
—2957).—On boiling monochloroacetic acid with water, the glycollic 
acid formed is prevented by the resulting hydrochloric acid from 
erystallising. In the use of caustic potash a difficulty is found in the 
separation of the potassium glycollate from potassium chloride ; 
and in the use of caustic lime a diglycollate is obtuined along with 
calcium glycollate, the separation of the two being difficult. The 
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author's method is to add 560 grams powdered marble to 500 grams 
monochloroacetic acid, dissolved in 4 litres water, and to heat these 
in a flask with upright condenser on the water-bath for two or three 
days. On cooling, a crystalline mass is obtained, which consists of 
two or three layers; the top one is a hydrated calcium glycollate, 
Ca(C,H;0,), + 4H,0; the second, which does not always exist, is 
anhydrous calcium glycollate ; and the lowest is a double salt of cal- 
cium chloride and glycollate, CaClC,H,O, + 3H,0. The second layer 
can be converted into the first by dissolving it in boiling water and 
recrystallising; and the third also by dissolving it in boiling water, 
recrystallising, and forcing out the more soluble calcium chloride in a 
filter-press. About 66 per cent. of the theoretical quantity can thus 
be obtained. The acid is obtained by precipitating the calcium salt 
with oxalic acid. The author finds that calcium glycollate crys. 
tallises with 4 mols. of water of crystallisation, and gradually loses 
part of them over sulphuric acid. 


Water of Crystallisation of Normal and Acid Potassium 
Succinate. By T. Satzer (Ber., 16, 3025—3027).—Owing to the 
improbability of these salts having the same number of molecules of 
water of crystallisation and also to the disagreement in Fehling’s and 
Déppling’s determinations, fresh specimens were prepared and 
analysed. The author finds that normal potassium succinate crys- 
tallises over sulphuric acid in large thin plates as C,H,O,K, + 3H,0, 
which at 100° lose 2 mols. H,O; the third at 130°. The acid salt 
was found to have the formula KHC,H,O, + 2H,0. A. B. 


Action of Hydroxylamine on Carboxytartronic Acid. Ethers 
of Isonitrosophenylacetic Acid. By A. Miter (Ber., 16, 2985 
—2987).—By acting on sodium carboxytartronate with hydroxyl- 
amine nitrate and subsequent addition of silver nitrate, a preci- 
pitate is obtained. On removing the silver from this precipitate 
by hydrochloric acid, filtering, and evaporating the solution over 
sulphuric acid in a vacuum, an acid crystallised out in prisms; on 
analysis this was found to be di-isonitrososuccinic acid, Its formation 
is represented by the equation COOH.CO.CO.COOH + 2H,N.UH = 
2H,.0 + COOH.C(N.CH).C(N.OH).COOH. This acid melts at 128’, 
but explodes at a somewhat higher temperature. It gives insoluble 
salts with the heavy metals. Some of its properties are similar to 
those of isonitrosomalonic acid. This formation is in accordance with 
the constitutional formula COOH.CO.CO.COOH for carboxytartronic 
acid, as advocated by Kekulé (Abstr., 1884, 41), but not with the 
supposed formula C(COOH);.OH. 

The author has prepared methyl] isonitrosophenylacetate, 


CPh(NOH).COOMe, 


melting at 138°, from isonitrosophenylacetic acid, and by the action 
of sodium ethylate and methy] iodide on this, dimethyl] isonitrosopheny]- 
acetate, CPh(NOMe).COOMe, melting at 55—56°, is formed. Both 
rompounds are crystalline; the former is soluble in boiling water, 
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whilst the latter is insoluble, and both decompose on attempting to 
distil them. A. B. 


Furfuraldehyde Derivatives. By E. Oprernuemer (Ber., 16, 
2988—2991).—This investigation of the action of hydroxylamine on 
compounds of the furfaraldehyde group was undertaken in the hope 
of throwing some further light on the constitution of the radical 
C,H,0. 

Furfuraldozime, C,H,0.CH : NOH, is obtained by the action of 
2 mols. hydroxylamine hydrochloride and soda on furfuraldehyde, 
and is deposited in thin, white, odorous refractive crystals from its 
solution in light petroleum, but in spite of frequent recrystallisa- 
tions, it had an inconstant melting point. Analysis leads to the 
above formula. An attempt to replace the second oxygen-atom by the 
action of hydroxylamine hydrochloride in excess failed, and the author 
has also failed to obtain an isomeride of the compound, which, owing to 
the variable melting point, was suspected to be present. Furfuraldoxime 
melts at 89°, and is soluble in ether, alcohol, carbon bisulphide, ben- 
zene, and glacial acetic acid, and sparingly in water. It distils at 
201—208° with slight decomposition. By oxidising reagents, it is 
decomposed with evolution of hydrocyanic acid, but reducing reagents 
give negative results. It evolves hydroxylamine when boiled with 
acids. 

Furfuraldowime hydrochloride, C§H;0.CH :NOH,HCI, is obtained 
by the action of dry hydrochloric acid gas on the ethereal solution of 
furfuraldoxime ; it is a white crystalline mass, soluble in alcohol and 
water, and readily decomposed on exposure to air with evolution of 
hydrochloric acid. The sodium salt, C,H;0.CH : NONa + 3H,0, ob- 
tained hy the action of sodium ethylate on an ethereal solution of 
farfuraldoxime, is soluble in alcohol, aud gives characteristic coloured 
precipitates with the salts of the heavy metals. 

Ethylfurfuraldoxime, C\H;0.CH : NOEt, is obtained by the action 
of sodium ethylate and ethyl iodide on the aldoxime, and extraction 
with ether. Furfuraldoxime yields dye-stuffs with aniline, toluidine, 
&e. 

Hydroxylamine does not act on pyromucic acid or on furfuryl 
alcohol ; it is also without action on phthalanil and phthalimide. 

A. B. 

Synthesis of Pyrocoll. By G. L. Cramician and P. Sitser 
(Gazzetta, 563—567).—This substance, obtained by the dry distillation 
of gelatin (Abstr., 1881, 295), and represented by the empirical for- 
mula C;H,;NO, has been regarded as probably consisting of the 
anhydride of carbopyrrolic acid, C,H,NO, — H,O = C,;H;NO; but it 
has not hitherto been prepared by dehydration of this acid. More- 
over, its vapour-density indicates that its true formula is C,H,N.0,, 
and this conclusion is confirmed by the existence of a monobromo- 
derivative, CjHsBrN,0,. The dehydration of carbopyrrolic acid 
cannot be effected by means.of the ordinary dehydrants, P,O;, SO,H, 
or HCl, but the authors have effected it through the medium of the 
acetyl-derivative, which, when heated to 300°, gives off a molecule of 
acetic acid and leaves pyrocoll, 2C;H,AcNO, = 2AcOH + C,.H,N,0,. 
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The preparation is effected by distilling a solution of carbopyrrolic 
acid in acetic anhydride, and heating the oily residue to the tempe- 
rature above mentioned; the pyrocoll then sublimes in yellow scales, 
which melt at 267°, and exhibits all the properties of pyrocoll obtained 
from gelatin. H. W. 


The Thiophene and Pyrroline Groups. By V. Meyer (Ber,, 
16, 2968—2975).—In this preliminary notice the field which the 
author with his collaborators intends to take up in the study of the 
derivatives and homologues of thiophene is defined. For purposes o 
nomenclature, it is proposed to call the radical C,H,S thienyl, by con- 
traction of thiophenyl, to distinguish it from other phenyl derivatives 
containing sulphur. 

Simple Condensation-products of Thiophene.—Like aromatic hydro. 
carbons, thiophene gives condensation-products. With chloral in 
presence of glacial acetic acid and sulphuric acid, a crystalline sub- 
stance; CCl,CH : (C,H;S)., is formed; a similar compound with 
bromal ; and with methylal, a compound dithienylmethane, so closely 
resembling diphenylmethane as to have even the same strong charac. 
teristic smell of oranges, are formed. Almost all the thiophene 
derivatives give the blue colour due to the formation of indophenine 
when heated with isatin and sulphuric acid. Thiophene reacts with 
benzyl chloride, benzoic chloride, and phthalic chloride in presence of 
aluminium chloride, due regard being paid to the prevention of 
formation of sulphuretted hydrogen; with benzoic chloride it forms 
for example phenylthienyl ketone, Ph.CO.C,H;S, analogous to di- 
phenyl ketone. This derivative yields with hydroxylamine the 
isonitroso-compound CPh(NOH).C,H;S, which latter, when heated 
with soda-lime, breaks up directly into benzoic acid and thiophene. 
The investigation of similar consequential reactions is in process. 

Homologues of Thiophene.—Owing to the difficulty of obtaining the 
monobromo-derivative of thiophene, Fittig’s synthesis, which doubt- 
less otherwise would be found applicable, has not been available for 
the formation of methylthiophene. As, however, the purest toluene 
obtained from tar contains some sulphur, the presence of methyl- 
thiophene was suspected (Abstr., 1884, 45), and on treatment of 
2000 kilos. in a manner similar to that by which thiophene was ob- 
tained from benzene (Abstr., 1883, 1091), it was extracted. The pure 
substance has not yet been isolated, but dibromomethylthiophene, 
C,HBr,Me, has been obtained chemically pure, and is an oil similar 
in character to aromatic dibromo-derivatives, boiling at 227—229°. 
The corresponding thiophenes may be expected to be obtained from 
coal.tar xylene, and cumene. Thiophene also yields a large number 
of dye-stuffs. The violet dye-stuff obtained by the action of phenyl- 
glyoxylic acid on benzene is due to the presence of thiophene. Asa 
general rule, ketones which consist only of carbon, hydrogen, and 
oxygen, give dye-stuffs with thiophene if they contain the group 
CO.CO; simple ketones, or double ketones which do not contain the 
two carbonyl groups as above, do not. Phenanthraquinone yields a 
violet dye-stuff, C,.H,,SO, with methylthiophene, and with thiophene 
a green dye-stuff, insoluble in ether, benzene, light petroleum, aud 
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concentrated sulphuric acid, but soluble in chloroform. Dibenzoyl 
and thiophene give a blue, and alloxan and thiophene a deep-blue 
dye-stuff ; on the other hand, phenyl methyl ketone (acetophenone), 
diphenyl ketone (benzophenone), anthraquinone, &c., give none. 
Phenanthraquinone, as an ortho-diketone, yields a dye-stuff, whilst 
anthraquinone does not. Thiophene also yields dye-stuffs with isatin, 


_ benzoyl cyanide, &e.,and various aldehydes (with benzaldehyde a deep 


blue) ; but the formation of these is due to a more complicated con- 
densation than the above. The intensity of the dye-stuff formed 
depends on the chromogenic nature of the substance containing the 
group CO.CO. Thus with compounds of the aromatic series or of 
the uric acid group, the colours are beautiful and deep, whilst this is 
less the case with compounds of the paraffin series. 

Thiophenesulphonic Acid.—In conjunction with Weitz the author has 
prepared numerous derivatives of this acid, some of which have been 
already described (Abstr., 1884, 45), and at present they are inves- 
tigating the sulphinic acid derivative, C,H;S.SO,H, and the mercaptan, 
C,H,S.SH; the latter is of special interest, as the corresponding com- 
pound, C,H,S.OH, has not yet been obtained. 

Coal-tar Dyes containing Nitrogen.—From a coal-tar oil distilling 
between 90° and 109°, the author has also obtained with isatin and 
dilute sulphuric acid a deep blue dye-stuff, which has been found to 
be due to the presence of pyrroline. The same dye-stuff has been 
obtained with ease from pure pyrroline. It is an indigo-blue powder, 
soluble in acetic acid, but only sparingly in alcohol, ether, and concen- 
trated sulphuric acid. 

From these and other properties the author considers that thio- 
phene, pyrroline, and furfurane (Ber., 16, 1476) must be considered 
analogous, as shown by the graphic formule :— 


CH—CH CH—CH CH—C 
SNH, | O; 


| Ss, | 
ae | CH—CH” CH=CH 


also that they are related to benzene by the replacement of one of the 
three acetylene-groups which form the benzene molecule by S, NH, 
or O, and that this takes place without obliterating the peculiar cha- 
racteristics of benzene and its derivatives. A. B. 


Oxidation of Diethylbenzene. By Artzn and Unperwoop 
(Bull. Soc. Chim., 40, 100—101).—The diethylbenzene boiling at 176 
—17°, obtained as one of the products of the action of ethyl chloride 
on benzene in presence of aluminium chloride, if submitted to partial 
oxidation with chromic acid mixture yields an acid, 


COOH.C,H,.CH,.COOH, 


crystallising in white needles, which sublime without melting at 200— 
210°. By more prolonged oxidation of this acid, or by oxidation of 
the original hydioca:bon with potassium permanganate, the [1:3] 
phthalic acid is formed. Further experiments on the relation between 
the diethylbenzene and of these acids derived from it are promised. 
V. H. V. 
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Preparation of Mesitylene. By E. Varenye (Bull. Soe. Chim., 
40, 266—267).—Attempts to convert acetone into mesitylene by the 
action of zinc chloride under different conditions led to negative 
results. A good yield was obtained by treating 180 grams of acetone 
with 300 grams of strong sulphuric acid for an hour. The liquid ig 
then heated in a flask until it begins to froth up, when it is distilled 
in a current of steam ; 40 grams of mesitylene were obtained from 
the distillate. W. C. W. 


Bromine Derivatives. By V. Merz and W. Wenn (Ber., 16, 
2890—2896).—Chloraunil is comparatively readily converted into per. 
chlorobenzene by the action of phosphorus pentachloride (Annalen, 
146, 12), whilst the analogous conversion of bromanil into perbromo. 
benzene is found to require a much higher temperature (260-—280°), 
and to be even then very incomplete. Perbromobenzene is more 
readily obtained by heating pentabromophenol with phosphorus penta. 
bromide. Berthelot and Jungfleisch showed that acetylene tetra- 
chloride is decomposed at 360° into perchlorobenzene and hydro- 
chloric acid. On heating acetylene tetrabromide in a sealed tube at 
300°, it becomes carbonised, a trace of a substance being, however, 
obtained which does not melt at 300°, and is probably perbromoben. 
zene. On heating benzonitrile with bromine containing iodine at 
about 350°, it is converted into perbromobenzonitrile; this is very 
sparingly soluble in boiling alcohol or ether, and is nut readily dis- 
solved by hot benzene or carbon bisulphide. It melts above 300°, 
and sublimes with slight carbonisation in the form of long slender 
needles ; it is no less stable than the corresponding chlorine deriva- 
tive, hydrochloric acid at 200° having scarcely any action on it, 
although alcoholic alkali at 180—200° slowly decomposes it with for- 
mation of ammonia and metallic chloride. By the action of an excess 
of bromine on potassium ferro- and ferri-cyanides, an abundant yield 
of cyanuric bromide is produced, from which pure cyanuric acid can 
be readily obtained. When ferrocyanide is employed, it should be 
heated with 10 times its weight of bromine for 8—10 hours at 200— 
220°, whilst in the case of potassium ferricyanide 6 parts of bromine 
are recommended, the mixture being heated for 5—6 hours at about 
220°. A. K. M. 


Exhaustive Chlorination of Aromatic Substances. I. By V. 
Merz and W. Weir (Ber., 16, 2869—2889).—Ruoff showed that the 
energetic chlorination of diphenyl yields perchlorodiphenyl and not 
perchlorobenzene (Ber., 9, 1491). Phenanthrene on the other hand, 
although a diphenyl-derivative, is converted into perchlorobenzene. 
In the case of certain diphenyl-derivatives, different results were, 
however, obtained, being affected apparently either by the way in 
which the chlorination is carried out, or by the presence of impurities. 
The chlorination is effected by treating the substance with a large 
excess of antimony pentachloride, and after the reaction (if any) has 
ceased, heating the mixture gradually up to 360°, and maintaining it 
at this temperature until no more hydrochloric acid is liberated. If 
antimony pentachloride acts too violently, the substance is first treated 
with chlorine, and subsequently with the pentachloride. At the end 
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of the reaction, the decomposed pentachloride is renewed, and the 
mixture again heated to insure complete chlorination. Treated in 
this way, phenanthraquinone (unlike phenanthrene) is converted 
almost entirely into perchlorodiphenyl with formation of very little 
perchlorobenzene. Diphenic acid yields similar results, although a 
somewhat larger proportion of perchlorobenzene, whilst in the case 
of diphenyleneglycollic acid, a large proportion of perchlorodiphenyl 
was obtained in some experiments, and in others a considerable amount 
of perchlorobenzene. Similar differences were observed with carbazol, 
but as a rule the perchlorobenzene is largely in excess of the perchloro- 
diphenyl, although under certain conditions the latter alone is pro- 
duced. Benzidine yields principally perchlorobenzene with very little 
perchlorodiphenyl. Ditolyl yields perchlorodipheny}! and perchloro- 
methane, whilst dibenzyl, trimethylmethane, and diphenylenepheny|- 
methane yield perchlorobenzene. Diphenyleneacetic acid and fluorene 
could not be completely decomposed, perchlorofluorene being appa- 
rently the chief product. The chlorination of rosaniline and violani- 
line is also very incomplete, very little perchlorobenzene being formed 
whilst the product still contained nitrogen. Chrysene is compara- 
tively readily acted on and yields perchloromethane, perchlorethane, 
and perchlorobenzene; pyrene on the other hand offers a greater 
resistance to the action of chlorine, and yields perchloromethane 
and the two compounds C,,Clio and CyCl. Diphenylbenzene and 
triphenylbenzene are converted into the corresponding chlorine- 
derivatives, CiaCl,, and CyCl,., the former separating from hot nitro- 
benzene in crystalline grains, the latter in needles. Benzonitrile 
yields perchlorobenzonitrile, C,Cl;.CN, on chlorination, whilst 
p-naphthonitrile yields perchlorobenzene. Perchlorobenzonitrile is 
sparingly soluble in cold alcohol or ether, readily in boiling alcohol, 
from which it crystallises in clusters of colourless needles, also in car- 
bon bisulphide and ehloroform. It melts at 210°, is not acted on by 
hydrochloric acid even at 200°, but is decomposed when heated with 
alcoholic soda with formation of ammonia and metallic chloride; per- 
chlorobenzene and perchlorodiphenyl are also decomposed it we 

treated with alcoholic soda. From the above results, it is seen that 
certain diphenyl-derivatives yield perchlorobenzene, and practically 
no perchlorodiphenyl. From the chlorination of the immediate 
derivatives of benzene, no perchlorodiphenyl is produced. The for- 
mation of perchlorodipheny! by perchlorination would seem to indicate 
the pre-existence of a diphenyl-substance, and the reaction will at any 
rate in some cases throw light on the constitution of aromatic com- 


pounds. A. K. M. 


Methyl Ethers of Phenol. By C. Vincent (Bull. Soc. Chim., 40, 
106—107).—In order to convert the phenols into their corresponding 
methyl ethers, the sodium or potassium phenate is heated in a 
rapid current of commercial methyl chloride. For example, phenol 
is thus converted into anisoil, together with smaller quantities of 
methylparacresol derived from impurities of the phenol. Similarly, 
a- or §8-naphthol is converted into the corresponding a- or @-methyl 
naphthol ether. 
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This process is to be recommended for its simplicity of execution, 
and the purity of the products thereby formed. V. H. Vz 


Condensation of Aromatic Aldehydes with Phenols. By 
W. Trzcinski (Ber., 16, 2835—2841).—According to Baeyer and his 
pupils, aldehydes of the paraffin series unite with phenols in the pro. 
portion of 1. mol.. to 2, whilst with aromatic aldehydes they unite in 
equal molecular proportions (Ber., 5,25, 280, 1094; 6,:220; 7, 1181), 
By the action of salicylaldehyde on phenol, Liebermann (Ber., 9, 800; 
11,, 1436) obtained a substance the composition of .which differed 
entirely from that indicated in either of the equations: 2C,H,O, + 
2C,H,O —_ H,0 = CxH2,05 or C,H,0, + 2C,H,O — H,O = CioH,,0,, 
and from parahydroxybenzaldehyde and phenol he obtained a com. 
pound, C..H2.0., which he imagined to be formed thus: 2C,H,O, + 
2C,H,O.+ O = CyH2.0, + H,0, and to have the constitution— 


(C,H,.0H),C(OH).C(OH).(C.H,.0H),. 


By heating parahydroxybenzaldehyde (5 parts) with f-naphthol (12 
parts) and concentrated sulphuric acid (50 parts) on a water-bath, the 
author has prepared an orange-yellow crystalline and very stable 
compound, which is the trisulphonie acid of a condensation-product of 
the formula CyH»O;. On treating the product with water, melinoin- 
trisulphonic acid is obtained in yellow flakes. It yields a calcium salt 
readily soluble in hot water, and on decomposing this with hydro. 
chloric acid, a yellow precipitate is produced which is a compound of 
the new substance with hydrochloric acid. Melinoimtrisulphonic acid 
is insoluble in absolute alcohol, moderately soluble in water. In thin 
layers itis pink with a green fluorescence, and in thicker layers pure 
yellow. Concentrated sulphuric and nitric acids dissolve it readily 
with green fluorescence; but it is precipitated from its aqueous solu- 
tion by mineral acids. In alkaline solution it can be reduced by zine- 
dust, and on treating the filtrate with hydrochloric acid, the reduction- 
product separates in brownish-red, concentrically grouped prisms, 
which readily oxidise to the original substance. 

Melinointrisulphonic acid does not melt at 300°; it is a powerful 
acid, forms colourless solutions with the alkalis, and is not precipi- 
tated from its salts by dilute acetic acid. The potassium salt, 


( ‘CH,,0;(SO,K);, 


forms slender colourless needles readily soluble in water, sparingly in 
alcohol; it contains water of crystallisation, which it loses in the 
desiccator. The calcium salt (Cy H,;0;).(S,0,Ca);, also forms colour- 
less needles containing water of crystallisation, whilst the barium salt, 
(Cs,H,,03)2(S,0,Ba);,, is obtained as an amorphous precipitate, or 
from very dilute solutions in microscopic needles. The ammonium 
salt crystallises in slender silky colourless needles, readily soluble in 
water. 

Melinointrisulphonic acid is also formed when 6-naphtholsulphonic 
acid is employed in the place of naphthol, but cannot be produced from 
salicylaldehyde and 8-naphthol, nor from parahydroxybenzaldehyde 
and a-naphthol, nor from 8-dinaphthol and parahydroxybenzaldehyde. 
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It is, however, produced on heating bitter almund oil with @-naphthol 
and sulphurie acid at 200—220°, this being the most economical 
method of preparing it in quantity. Disregarding the sulphonic 
groups, the author regards the constitution as represented by one of 
the following formule :— 


CywHs. C—___C, H CyHe. Cc -_ C,H, 
“0  |>o O, or K [do 0. 
CyH..C— C.Hy eH, .-— CH, 


The composition of the substance obtained from salicylaldehyde and 
phenol shows that oxidation occurs in these condensations besides the 
separation of water. The author has prepared this compound by the 
method employed by Liebermann (Ber., 11, 1437), and obtained a 
dye-stuff which does not form a crystalline product with hydrochloric 
acid, its alkaline solution having a more violet shade than aurin. 
From its formula, C,.H,,0,, the author names it oxyaurin, and explains 
its formation by the following equation :— 


C;H,O, + 2C,H,O + O, = C,yHy.O, + 2H,0. 
a A. K. M. 


Action of Aniline on Resorcinol and Quinol. By A. Catm 
(Ber., 16, 2786—2814).—When resorcinol (1 mol.) is heated with 
aniline (4 mols.) and anhydrous calcium chloride (2 mols.) for 8 hours 
at 270—280°, metahydroxydiphenylamine, C,H,(OH).NHPh, is formed 
and can be separated either by solution in hydrochloric acid and sub- 
sequent precipitation of the base, or by distillation with superheated 
steam. It crystallises in white nacreous scales, melts at 81°5—82°, and 
distils at about 340°; it dissolves in large quantities of water and also 
in acids and in alkalis with formation of salts, the hydrochloric acid 
solution yielding a yellowish crystalline precipitate with platinic 
chloride. It is also readily soluble in wood spirit, alcohol, ether, 
acetone, and benzene, sparingly in light petroleum; it dissolves 
in pure concentrated sulphuric acid without coloration, but a little 
nitric acid colours the solution deep red-brown; sodium nitrite pro- 
duces a yellowish- green, and manganese dioxide a_bluish-violet 
coloration. Metahydroxydiphenylamine is reduced by distillation 
with zine-dust to diphenylamine. Metahydroxydiphenylamine sulphate, 
(CxH,,NO).,H,SO,, crystallises in lustrous needles, and is rapidly 
decomposed by water or alcohol. The hydrochloride, C,,H,NO,HCI, 
forms readily decomposable small white needles. The potassium and 
sodium derivatives crystallise from warm concentrated alkali in 
colourless needles; their solutions yield precipitates with the alkaline 
earths and heavy metals. The barium derivative, (C),H,NO),Ba,5H,0, 
forms crystalline scales soluble in water and in alcohol. 

Metahydroxydiphenylamine is also produced when resorcinol and 
aniline are heated together at a high temperature. To prepare 
diphenylmetaphenylenediamine, CsH,(NHPh),, the resorcinol (1 mol.) 
is best heated with aniline (4 mols.), calcium chloride (3—4 mols.), 
and zinc chloride (4 mol.) for 30—40 hours at about 210°, and tho 


product treated with glacial acetic or hydrochloric acid, the hydroxy- 
2r2 
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diphenylamine being separated by washing with water and treatment 
with alkali. It forms colourless needles melting at 95°, is insoluble in 
water, dilute acids, and alkalis, slightly soluble in concentrated 
hydrochloric acid, readily in concentrated sulphuric acid ; it is readil 
soluble in ether and hot benzene, less so in cold benzene and hot 
alcohol, sparingly in cold alcohol, and warm light petroleum. Its 
colourless solution in sulphuric acid becomes yellowish-green, and 
then bluish-violet on addition of potassium nitrate or nitric acid, 
whilst sodium nitrite produces a reddish violet-blue coloration. Potas- 
sium dichromate produces a greenish and then a bluish-violet colora- 
tion, the latter colour being also produced on warming the sulphuric 
acid solution with manganese dioxide. 

Diphenylmetaphenylenediamine hydrochloride, CsH,(NHPh,HC1),, is 
obtained by passing dry hydrochloric acid into a solution of the 
diamine in benzene. The acetyl-derivative, CsH,(NPhAc),, is spar- 
ingly soluble in cold alcoho] and ether, more readily in benzene and 
in chloroform, very sparingly in water and light petroleum; it melts 
at 163°. The benzoyl-derivative, C,5H,(NPhBz)., melts at 184°, is 
readily soluble in hot benzene and in chloroform, less so in hot alcohol 
and in ether, sparingly in cold alcohol and in light petroleum. Di. 
n‘troso-diphenylmetaphenylenediamine, C,H,(NPh.NO),, is obtained on 
adding hydrochloric acid to an alcoholic solution of diphenylmeta- 
phenylenediamine and then gradually sodium nitrite. It crystallises 
in needles melting at 102°, and is readily soluble in alcohol, ether, 
benzene, and glacial acetic acid, almost insoluble in light petroleum. 
It dissolves in concentrated sulphuric acid with a very characteristic 
violet-blue coloration, whilst with phenol and sulphuric acid it yields 
a bluish-violet coloration gradually changing to green. 

To prepare parahydroxydiphenylamine, CsH,(OH).NHPh, quinol 
(1 mol.) is heated with aniline (4 mols.) and calcium chloride (2 mols.) 
for 8—10 hours at 250—260°. It crystallises in scales melting at 70°, 
and boils at 330°. Pure concentrated sulphuric acid dissolves it 
almost without coloration, but the addition of nitric acid colours the 
solution brownish-yellow to brownish-red. It is readily soluble in 
methyl and ethyl alcohols, ether, chloroform, and warm benzene and 
toluene, sparingly in hot water, very slightly in cold water and in 
light petroleum; it also dissolves in acid and alkaline solutions. 
When distilled with zinc-dust it is converted into diphenylamine. 
Parahydroxydiphenylamine hydrochloride, Cy,H,NO,HCI, crystallises 
in white needles which become greenish by exposure to light. The 
derivatives of the alkali and alkaline earth-metals are more readily 
soluble and less crystalline than the corresponding derivatives of the 
meta-compound. Parahydroxydiphenylamine can likewise be obtained 
by heating quino] with aniline for 16 hours at 290—300°, in which 
case it is accompanied by a second substance which is insoluble in 
hydrochloric acid. Diphenylparaphenylenediamine, C,Hy(NHPh):, 
can be most conveniently prepared by heating quinol and aniline with 
a mixture of zinc and calcium chlorides by themselves (see above) for 18 
hours at 200—210°. Diphenylparaphenylenediamine forms colourless 
lustrous scales melting at 152°, and distilling unchanged at a high 
temperature. It is readily soluble in warm benzene, toluene, glacial 
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acetic acid, ether, and chloroform, less readily in even warm alcohol, 
very sparingly in light petroleum, and is practically insoluble in dilate 
acids. It forms a colourless solution with pure concentrated sul- 
phuric acid, the addition of nitric acid, potassium nitrate, or sodium 
nitrite producing a splendid red coloration ; chlorine-water produces 
the same colour, whilst bromine-water colours the solution reddish- 
violet, then bluish-violet; manganese dioxide colours the solution 
violet to violet-blue. Fuming nitric acid in small quantity gives a 
blood-red coloration with the diamine. Diphenylparaphenylenediamine 
hydrochloride, C\sH,sN»,2HCl, is obtained partly in the form of slender 
white needles and partly as a granular crystalline greyish-white mass, 
and is readily decomposed by water. The acetyl-derivative, 


C,H,(NPhc),, 


erystallises in small plates or prisms melting at 191°7°; it dissolves 
readily in warm benzene and in chloroform, less so in hot alcohol, spar- 
ingly in cold benzene, alcohol, and light petreleum, and is insoluble in 
water. The benzoyl-derivative, CsH,(NPhBz),, melts at 218°5°, is 
moderately soluble in hot benzene, toluene, amyl alcvhol, and chloro- 
form, sparingly in cold benzene, and very sparingly in light petroleum, 
cold alcohol, and ether. The dinitroso-derivative, C,H,(NPhNO),, 
forms golden-yellow seales sparingly soluble in alcohol, ether, glacial 
acetic acid, benzene, and light petroleum; the alcoholic solution 
becomes deep red when heated, probably from decomposition. Power- 
ful reducing agents convert it into diphenylparaphenylenediamine. 
The nitroso-compound is coloured red by pure sulphuric acid, the 
colour becoming more violet in the presence of phenol. 

On heating parahydroxydiphenylamine with paratoluidine, and 
calcium and zine chlorides, with the view to produce paratolylphenyl- 
paraphenylenediamine, C;H,Me.NH.C,H,.NHPh, a different result was 
obtained, a substance being formed agreeing in composition and pro- 
perties with diparatolylparaphenylenediamine, C.H,(NH.C;H,Me)., 
prepared from quinol and paratoluidine. Diphenylparaphenylene- 
diamine is also produced. A. K. M. 


Indophenol.like Dyes and Indophenols. By R. Méutav (Ber., 
16, 2843—2857).-—From differences in composition and properties, 
the author divides these substances into two classes: he suggests that 
the former (indophenol-like dyes) should be termed indophenols from 
their pronounced phenol character, and the latter indoanils, indicating 
their derivation from aniline. The first group contains the colouring 
substances first mentioned by Hirsch (Ber., 13, 1969), and which may 
be obtained thus: By the action of quinonechlorimides on phenols, 
and by the oxidation of a paramidophenol and a phenol in molecular 
proportions. The view that the action of quinonechlorimide on 
phenol took place as in the equation 


NCI N.C,H,OH 


CH I + PhOH = CH 4 + HCl, 


was not confirmed by Hirsch, as he was unable to isolate the quinone- 
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phenolimide, and the author has therefore examined the reaction, 
employing dibromoquinonechlorimide in the hopes of obtaining crys. 
tallisable products. To prepare dibromoquinonechlorimide, 


NCl 


O.H,BrC I ; 


dibromoparamidophenol, from the corresponding paranitrophenol, ig 
treated with chloride of lime in the usual way. The product crystal. 
lises from alcohol or glacial acetic acid in long dark yellow prisms 
melting at 80°, and decomposing at 12]°. On introducing dibromo- 
quinonechlorimide, mixed with dilute alcohol, into solution of phenol 
in caustic soda, the sodiwm derwative of dibromoquinonephenolimide, 
N.C,H,.ONa 
C,H.Brx | , separates. It erystallises in long prisms of a 
O 


splendid golden-green lustre, but is blue by transmitted light, and 
yields blue solutions with water and alcohol. On warming it with 
dilute soda solution, the colour changes to pale red, probably from 
the formation of the compound C,H,Br,(ONa).N(OH)C,H,y.ONa. Di- 
bromoquinonephenolimide is obtained on gradually adding acetic acid 
to a warm aqueous solution (60°) of the sodium derivative. It crys- 
tallises in dark red, almost black, prisms of metallic lustre, yields red 
solutions with alcohol, ether, and glacial acetic acid, but is insoluble 
in water. By the action of strong mineral acids it yields dibromopar- 
amidophenol and quinone. When an alkaline solution of the sodium 
derivative of dibromoquinonephenolimide is warmed with glucose, the 
colour disappears, owing to the formation of the sodium salt of a 
leuco-derivative, which, from its solubility and from the readiness 
with which it becomes oxidised, is very difficult to isolate. Leuco- 
dibromoquinonephenolimide, C.H,Br,(OH).NH.C,H,.OH, is, however, 
readily obtained in colourless prisms on passing sulphurous anhy- 
dride into a warm aqueous solution of the sodium salt; it dissolves 
readily in the usual solvents, water excepted, and melts at 170° with 
darkening. If the reaction between dibromoquinonechlorimide and 
phenol be a typical process, it proves the correctness of Hirsch’s view. 
The colour-reactions produced by the union of dibromoquinonechlor- 
imide with other phenols in alkaline solution, and the behaviour of 
dibromoquinonephenolimide towards mineral acids, show that it is the 
hydrogen-atom in the para-position to the hydroxyl of the phenol 
which is eliminated by the chlorine-atom of the chlorimides. Di- 
bromoquinonephenolimide can also be obtained by dissolving dibrom- 
amidophenol, and phenol in caustic soda solution, and oxidation with 
potassium dichromate. Dibromamidophenol crystallises from alcohol 
in lustrous prisms, melts at 180°, is soluble in dilute acids, and 
much more readily soluble in alkalis. 

The indophenols (indoanils) are distinguished from the above by 
not yielding soluble salts with the alkalis, whilst they show a more or 
less distinctly basic character, due to the presence of a tertiary amido- 
group. Phenol-blue and a-naphthol-blue can be prepared by the 
action of nitrosodimethylaniline on phenol, and on @-naphthol in alka- 
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line solution at the ordinary temperature, especially in the presence of 
reducing agents; also by the oxidation of dimethylparapherylene- 
diamine and phenol (or’a-naphthol) under like conditions.” Trichloro- 
quinonedimethylanilenimide, which, according“to thé author, also 
belongs to this class of substances, is formed by thé action of tri- 
chloroquinonechlorimide on dimethylaniline, and from the ‘resemblance 
in its properties to those of phenol-blué and a-naphthol-blie, ‘the 
author assumes that these have an analogous constitution to that of 
trichloroquinonedimethylanilenimide, namely, that they are respect- 
JN Colic NMe, 


ively benzoquinonedimethylanilenimide, CoH ; , and a 


N.C,H,.NMe, 
naphthaquinonedimethylanenilimide, CuK b . On treat- 


ing indophenol paste (a-naphthol-blue) with hydrochloric acid a dark 
yellow solution is obtained, which soon solidifies to a grey jelly, and 
on agitating this with ether, a-naphthaquinoue is extracted, whilst 
dimethylparaphenylenediamine hydrochloride remains in the acid solu- 
tion. Phenol-blue treated in the same way yields benzoquinone and 
dimethyl paraphenylenediamine. A. K. M. 


Crystalline Bases of Methyl-violet. By H. Wicnetuavus (Ber., 
16, 3044—3045).—A question of priority. - 


Constitution of Methylene-blue.* (Preliminary notice.) By E. 
ErtenmMeyer (Ber., 16, 2857—2858).—According to the author's views 
Bindschedler’s green has the constitution 


NMe,.C,H,.N< On, >NMe, HCl. 


By the action of hydrogen sulphide on this, he thinks that the com- 
pound NMe,.C,H,.NH.CH,.NMe.C,H,SH may possibly be formed, 
which, by the action of ferric chloride, is converted into methylene- 
blue, NMe,. GHN<ZG yp >NMe. Methylene-white is assumed to 
have the constitution NMe,.C,H,.NH.S.C,H,.NMe,. The author thinks 
it improbable that the sulphur-atom in methylene-blue occupies a 
position between two nitrogen-atoms, as assumed by Mohlau. 
A. K. M. 

Methylene-blue and Allied Dye-stuffs. By A. Berntsen 
(Ber., 16, 2896—2904).—The close relation between methylene-blue 
and Laut’s violet obtained from paraphenylenediamine is indicated by 
analytical results, and if the formula C,,HN,S, be halved and modi- 
fied to C,,H,N,S, in accordance with the law of even numbers, it 
would seem probable that methylene-blue is homologous with Laut’s 
violet, and that its formula is C,.H,,N;S, and not C,.H,,N;S, as pre- 
viously supposed by the author. By heating a mixture of diphenyl- 
amine and sulphur (10: 4) at 250—300°, hydrogen sulphide is evolved 
and thiodiphenylamine, C,,zH,NS, obtained. This appears to be the 
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parent substance,to the above dye-stuffs, the lenco-violet being prob. 
ably a diamidothiodiphenylamine, and the leuco-blue a tetramethyldi- 
amidothiodiphenylamine. Thiodiphenylamine crystallises from alcohol 
in pale yellow Justrous plates; it is moderately soluble in cold 
ether, sparingly in cold alcohol, glacial acetic acid, and benzene, 
although more readily when heated. It has no basic properties, melts 
at 180°, and can be distilled almost unchanged, its boiling point being 
about 371°; its vapour-density (determined in nitrogen) agrees with 
the formula given. It is oxidised by exposure to air, its alcoholic 
solution assuming a red coloration, whilst ferric chloride and bromine 
vapour produce a green coloration. Solid thiodiphenylamine is 
coloured brownish-red by nitrous acid. It forms a greenish-brown 
solution with cold concentrated sulphuric acid, from which water 
throws down a crystalline precipitate. The following is a character- 
istic and delicate reaction: the substance is treated with a few drops 
of fuming nitric acid, water added, and the product boiled with acid 
stannous chloride solution. The tin is then thrown down by means of 
zinc, and an excess of ammonia added, when the solution soon assumes 
an intense violet coloration from the absorption of oxygen. If 
ferric chloride is added after removing the tin, a reddish-violet 
precipitate is produced if the solution is concentrated, and a violet 
coloration if dilute. Acetylthiodiphenylamine, C,H,NSAc, prepared 
by boiling thiodiphenylamine with excess of acetic anhydride, is 
sparingly soluble in hot glacial acetic acid, alcohol, and benzene, and 
crystallises from alcohol in thin glistening prisms. It resembles thio- 
diphenylamine in its behaviour to sulphuric acid, and in giving the 
above colour reaction. Methylthiodiphenylamine, Cy,HsNSMe, ob- 
tained on heating thiodiphenylamine with methyl iodide and methyl 
alcohol at 100—110°, forms magnificent long prisms, is ager oe | 
solable in cold alcohol and ether, readily in hot alcohol, melts at 99°3’, 
and volatilises at higher temperatures almost unchanged. It yields a 
greenish-brown solution with sulphuric acid, and with nitric acid a 
bright yellow nitro-derivative ; when this is treated with stannons 
chloride and hydrochloric acid, a product is obtained crystallising in 
white needles. Ethylthiodiphenylamine, C.,H,NSEt, melts at 102°, 
and crystallises from hot alcohol in long thin white prisms. The 


formula of thiodiphenylamine is probably CHATS OH. By the 


oxidation of its methyl-derivative by potassium permanganate, a sub- 
stance, C,;H,NSO,, is obtained, which is probably methyldiphenyl- 
aminesulphone. It is sparingly soluble in alcohol, ether, and glacial 
acetic acid, insoluble in water; it melts at about 222°, has neither 
basic nor acid properties, and is not altered by boiling concentrated 
potash, nor by hydrochloric acid. On heating it with concentrated 
sulphuric acid, a blue solution is obtained, and on pouring this into 
water, the colour changes to brownish-violet. 

The close relationship of thiodiphenylamine to Laut’s violet and to 
methylene-blue is indicated by the following considerations: Thio- 
diphenylamine is very readily acted on by nitric acid with formation 
of a dinitro-derivative, soluble in alkalis and in strong ammonia. On 
treating the nitro-derivative with acid stannous chloride solution, 4 
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colourless liquid is obtained containing the tin double salt of a leuco- 
base, and by the oxidation of this a violet dye-stuff is produced which 
bears a very close resemblance to Laut’s violet. Instead of treating 
diphenylamine with sulphur, and subsequently introducing amido- 
groups, experiments are being made with the view to obtain violet 
and blue dye-stuffs by the introduction of sulphur into amidodipheny]- 
amines. On reducing a slightly acid solution of dimethylphenylene- 
green, CisH Ns, by hydrogen sulphide to tetramethyldiamidodipheny|- 
amine, and then oxidising by means of ferric chloride, a green 
coloration is at first produced, but soon changes to blue-green with 
separation of sulphur, and finally to blue, the product containing 
methylene- blue. A. K. M. 


Preparation of Phenylhydrazine. By V. Mevrer and M. T. 
Lecco (Ber., 16, 2976).—Phenylhydrazine hydrochloride is easily 
obtained by the action of stannous chloride and hydrochloric acid on 
diazobenzene chloride, PhN: N.Cl + 3HCl + 2SnCl, = 2SnCl, + 
NHPh.NH;. It may be obtained direct from aniline by dissolving 
10 grams aniline in 200 grams concentrated hydrochloric acid, and 
slowly adding to the cooled solution 7°5 grams sodium nitrite dissolved 
in 50 c.c. water, and afterwards 45 grams stannous chloride dissolved 
in 415 grams concentrated hydrochloric acid. The reaction takes place 
at once, and a white crystalline mass of the salt is obtained. By 
decomposing this with alkali and exhausting with ether the pure base 
may be obtained in the crystalline state. A. B. 


Action of Aldehydes on Phenols. (I) By A. Micnaet (Amer. 
Chem. J., 5, 339—349).—Benzaldehyde and resorcinol may be heated 
together in closed vessels for days without any reaction occurring; 
heated in sealed tubes at 200° a resinous substance is formed. In the 
presence of acids, on the contrary, the substances react with great 
readiness. The addition of one drop of hydrochloric acid to a solution 
of 1 gram resorcinol and 1 gram benzaldehyde in 3 grams absolute 
alcohol causes the temperature to rise to 55—60°, and a crystalline 
deposit is formed. The filtered alcoholic liquid is poured into water, 
when a white resin is precipitated; this cannot be crystallised, and 
assumes a reddish tinge if dried in a current of carbonic anhydride ; 
analysis gave numbers agreeing with the formula CH, O,. It is 
readily soluble in alcohol, benzene, ether, and glacial acetic acid, and 
also in alkalis. It melts at about 330° with decomposition. The 
acetyl-derivative, CoH .O,Ac,, which is white and amorphous, is some- 
what less soluble than the resin. The crystalline deposit mentioned 
above is formed by the action of acids on the resin; it is best pre- 
pared by heating 5 parts of benzaldehyde and 10 parts of resorcinol 
in 20 parts of water on the water-bath, and then adding a few cubic 
centimeters of very dilute hydrochloric acid. It consists of two sub- 
stances, one crystallising in square plates, the other in needles. The 
former, which is separated by extracting the deposit with alcohol, has 
the formula C.H»O, + 4H,O, melts with decomposition at above 
330°, is moderately soluble in hot, sparingly soluble in cold alcohol, 
insoluble in water and ether. It dissolves in alkalis, and is reprecipi- 
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tated by acids in the amorphous form. On fusion with potash 
it yields resorcinol and benzoic acid. The acetyl-derivative, 


CxH.O,Ac,, 


crystallises in obliquely truncated, translucent prisms, insoluble in 
cold, sparingly soluble in hot alcohol. The second substance obtained 
by the action of acids on the resin is only obtained in small quantity; 
it crystallises in needles, and is only very slightly soluble in hot 
alcohol. The conversion of resorcinol and benzaldehyde into a resin 
is effected also by small quantities of other acids, such as sulphuric, 
phosphoric, acetic, oxalic acids, &c., also by the fixed alkalis and 
potassium carbonate. A. J. G. 


Action of Aldehydes on Phenols. (II.) By A. Micwart and 
A. M. Comey (Amer. Chem. J., 5, 349—353).—The addition of a 
drop of hydrochloric acid to a mixture of acetaldehyde and orcinol at 
100° causes an abundant precipitate of small round plates of a sub- 
stance of the formula C,.H»O,. Itis insoluble in the ordinary organic 
solvents, but is soluble in alkalis, the solution rapidly oxidising on 
exposure to air. Resorcinol gives a similar substance, which could 
not, however, be obtained in a state fit for analysis. 

Five parts of chloral hydrate, 10 parts resorcinol, and 40 parts of 
water were heated for 12—24 hours in a flask provided with a reflux 
condenser; a crystalline product separates which, after purification, 
forms fine yellowish needles of the formala C,H,O;, somewhat soluble 
in hot water, readily soluble in hot alcohol and acetic acid. _Its solu- 
tion in concentrated sulphuric acid assumes a fine blue colour on 
exposure to air. Potassium permanganate —o oxidises it to 
carbonic anhydride. The acetyl-derivative, C,H,O;Ac,, forms white 
prismatic crystals melting at 120°. The benzoyl-derivative, C.H,0;Bz, 
is obtained in small crystals of a slight pinkish tint melting at 165°. 
Chloral hydrate and orcinol yield a similar compound melting at 250°, 
whose acetyl-derivative melts at 150°. A. J. G. 


Action of Bromacetophenone on Ethyl Sodacetoacetate. By 
C. Paat (Ber., 16, 2865—2869).—By the action of bromacetophenone 
on ethyl sodacetoacetate in alcoholic solution, sodium bromide sepa- 
rates, and in a few minutes the reaction is complete :— 


CHAcNa.COOEt + CH,Br.COPh = CH,Bz.CHAc.COOEt + NaBr. 


The product is diluted with,water, the oil which separates taken up 
with ether, the solution dried with calcium chloride and evaporated. 
The heavy, slightly reddish-brown coloured oil obtained (ethyl aceto- 
phenoneacetoacetate) is ulmost insoluble in water; it is decomposed by 
distillation, even under diminished pressure. In order to prepare 
acetophenoneacetoacetic acid, CH,Bz.CHAc.COOH, its ethyl-deriva- 
tive is treated with rather more than the calculated quantity of a 
2 per cent. aqueous potash solution for some hours with repeated 
agitation; it is then filtered into dilute sulphuric acid, when the liquid 
at first becomes milky, the liberated acid however soon becoming 
crystalline. This is extracted with ether, the solution evaporated, 
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and the crystalline mass washed with ether to remove adhering oil. 
It is of a pure white, but rapidly becomes yellow, dissolves in alkalis 
with a yellow colour, and on warming the solution an oil separates ; 
but from a cold solution the acid can be re reprecipitated unchanged by 
mineral acids. It melts at about 130—140°, heat decomposing it into 
carbonic anhydride and an oil. Owing to the readiness with which 
it is decomposed, this acid has not been obtained pure enough for 
analysis ; after two crystallisations from ether the oil already men- 
tioned alone remains. This oil is acetophenoneacetone, 


CH;.CO.CH,.CH;.COPh, 


and can be obtained in larger quantities by heating acetophenoneacetic 
acid with absolute alcohol, when carbonic anhydride is abundantly 
evolved. Acetophenoneacetone is a yellowish oil, heavier than water, 
in which it is sparingly soluble in the cold, somewhat more readily 
when heated; it is insoluble in alkalis. By distillation under di- 
minished pressure, water is given off, an oil of penetrating odour 
passing over, whilst a portion of the diketone is entirely decomposed. 
The author has not succeeded in obtaining a di-isonitroso-derivative 
by means of Meyer’s hydroxylamine reaction. The mon-isonitroso- 
derivative, 


CMe(NOH).CH,.CH,.COPh or CH;.CO.CH,.CH,.CPh : NOH, 


is obtained on mixing the calculated quantities of hydroxylamine, 
diketone, and sodium carbonate in dilute alcoholic solution, when it 
soon separates in small crystals. It forms long white lustrous needles 
melting at 122—123°, and soluble in acids and in alkali. When 
ethyl acetophenoneacetoacetate is added to boiling alcoholic potash, 
the mixture boiled for a short time, poured into water and dilute sul- 
phuric acid added, an acid, C;:H;O;, is precipitated in yellowish flakes ; 
this crystallises from dilute alcohol in clusters of long needles melting 
at 114—115°. Its formation is explained thus :—CyH,.O, + KOH 
= C,H,O,K + C,.H,OH + H,0. A. K. M. 


Substituted Benzoic Acids. By H. Hiisner (Annalen, 222, 
166—203). Part I1.—This paper is a continuation, in conjunction 
with other investigators, of Part I, already abstracted (this vol., 314). 

V. Metabromometanitrobenzoic Acid and its Derivatives. 
By F. Hesemann and L. Kécuier.—Metamidometanitrobeuzoic acid 
is dissolved in glacial acetic acid, aqueous hydrobromic acid (sp. gr. 
1:49) added, the cold mixture saturated with nitrous auhydride, and 
the whole then heated until nitrogen ceases to be evolved. The crude 
acid is purified by means of its crystalline barium salt. Metabromo- 
metanitrobenzoic acid crystallises in needles or plates melting at 161°. 
It is easily soluble in alcohol, ether, and glacial acetic acid, more 
sparingly in benzene, carbon bisulphide, and chloroform, very 
sparingly in water. The potassium salt, C;H;BrNO,K + 1H,0, crys- 
tallises in long, yellowish, glistening needles: the barium salt, 
(C,H;BrNO,).Ba + 5$H,0, in colourless needles easily soluble in 
boiling, sparingly so in cold water: the calcium salt, (C;H;BrNO,),Ca 
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+ H,0, in colourless prisms: the magnesium salt in colourless needles 
with 1 mol. H,O: the zinc salt in small colourless needles with 
44H,O: the cadmium salt in colourless needles with 44$H,0: the 
strontium salt in colourless anhydrous needles: the anhydrous silver 
salt forms a white precipitate very sparingly soluble in boiling water, 
from which it crystallises in long colourless needles: the lead salt 
forms a white precipitate. 

Metabromometamidobenzoic acid was obtained by the reduction of 
the nitro-acid with tin and hydrochloric acid. It is thus obtained in 
the form of its hydrochloride, from which the free acid is liberated 
by sodium acetate. It crystallises in needles melting at 215°, easily 
soluble in alcohol, sparingly in benzene, almost insoluble in water, 
The metallic salts crystallise with difficulty ; those formed with acids 
easily. The hydrochloride, C;H,BrNO,,HCl, crystallises in prisms 
easily soluble in boiling water: the sulphate, (C;H,BrNO,),,H,SO, 
in prisms which are decomposed by water. The barium salt crystal- 
lises with 4H,0; the calcium salt with 5$H,0; the silver salt forms 
an almost insoluble crystalline precipitate. Dimetabromobenzoic acid 
was obtained from the bromamido-acid by means of the diazo-reaction. 
It is easily soluble in alcohol and glacial acetic acid, sparingly in 
benzene and boiling water; crystallises in flakes and melts at 213— 
214°. The barium salt crystallises in colourless needles with 4H,0; 
the calcium salt with 5H,O; the cadmium sult with 4H,0; and the 
lead salt forms an insoluble white precipitate. 

Dimetabromorthonitrobenzoic acid, 


C.H,Br,..NO,).COOH [COOH : Br: Br: NO, = 1:3: 5: 2], 


was obtained by gradually adding the dibromo-acid to about 10 times 
its weight of warm fuming nitric acid (sp. gr. 1°53). It crystallises 
in long colourless needles, sparingly soluble in boiling water, benzene, 
and glacial acetic acid; easily in ether and boiling alcohol. It melts 
at 233—234°, and sublimes unchanged. The barium salt crystallises 
with 4H,0; the potassium and calcium salts yield anhydrous crystals; 
the lead and silver salts almost insoluble white precipitates. 

Dimetabromorthamidobenzoic acid, obtained by the reduction of the 
nitro-acid with tin and hydrochloric acid, crystallises in colourless 
needles soluble in glacial acetic acid, hot concentrated hydrochloric 
acid, and boiling alcohol ; almost insoluble in water ; it melts at 225°. 
The barium and calcium salts crystallise with 4H,O; the copper salt 
forms a light green crystalline precipitate: the alkaline salts crystallise 
from water with difficulty, more easily from alcohol. The ortho- 
position of the amido- and nitro-groups in these two acids was proved 
by the reduction of the amido-acid with sodium-amalgam. The 
orthamidobenzoic acid, melting at 143—144°, obtained, was converted 
into salicylic acid by the diazo-reaction. 

VI. Parabromobenzoic and Parachlorobenzoic Acids and 
their Derivatives. 

Parabromometanitrobenzoic Acid. By J. W. Raverit.—This 
acid, obtained by adding pure parabromobenzoic acid, melting at 248°, 
to slightly warmed fuming nitric acid, crystallises in long colourless 
needles easily soluble in alcohol and boiling water, sparingly so in 
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cold water: it melts at 199°. Parabromometamidobenzoie acid was 
prepared by the reduction of the nitro-acid with tin and hydrochloric 
acid. It forms small colourless needles which become reddish when 
exposed to the light. It fuses at 225° and sublimes unchanged. 
Burghard has examined the following compounds of this acid. Para- 
bromometamidobenzoic acid hydrochloride forms colourless needles 
which become discoloured by exposure to light; the sulphate, 
(C;H,BrNO,)2,H,SO,, crystallises in needles; the nitrate in flat 
prisms: all three compounds are decomposed by water. The copper 
salt forms a green, the lead salt a white insoluble powder. Metamido- 
benzoic acid, melting at 174°, was obtained by the action of sodium- 
amalgam on the bromo-amido-acid, thus proving the meta-position of 
the nitro- and amido-groups. Parachlorometanitrobenzoic acid, melting 
at 179—180° (Hiibner and Biedermann, Annalen, 147, 257), has been 
re-examined. Its caleiwm salt, (C,;H;CINO,),Ca + 54H,0, forms 
ellowish needles which effloresce in the air: the sodium salt, 
C,H,CINO,Na + (?)H,0, crystallises in long yellowish needles easily 
soluble in water, sparingly in alcohol. The ethyl salt was obtained 
by acting on parachlorometanitrobenzoyl chloride (prepared by treat- 
ing the acid with phosphoric chloride at 120°) with alcohol. It forms 
long yellow needles easily soluble in alcohol, benzene, and glacial acetic 
acid, very sparingly so in water, and melting at 59°. Parachlorometa- 
nitrobenzanilide is produced by acting on the benzoyl chloride with 
aniline. It crystallises in shining prisms, easily soluble in alcohol, 
benzene, and glacial acetic acid, almost insolable in water. It melts 
at 131°. By reducing the nitro-acid with tin and hydrochloric acid, 
it yields the amido-acid, which is further reduced to metamidobenzoic 
acid by the action of sodium-amalgam. 
Parabromometabromobenzoic Acid. By Burcuarp and Bevrt- 
NAGEL.—This acid was obtained by diazotising parabromometamido- 
benzoic acid and decomposing the resulting compound with hydro- 
bromic acid. It forms colourless needles or plates, easily soluble in 
alcohol, sparingly in water,-and melts.at 229—230°. The barium and 
strontium salts both crystallise in needles with 4H,O: the copper salt 
is precipitated from solution as an insoluble light-green powder: the 
silver salt first separates in a gelatinous form, becoming afterwards 
flocculent: the lead salt is pale yellow, the zine salt a white powder : 
the poiassiwm salt forms a very soluble crystalline mass. The ethylic 
salt crystallises from chloroform in long needles melting at 38—38°5°. 
Dibromobenzamide was prepared from the acid chloride by treatment 
with aniline. It crystallises in small needles melting at 151°5°. 
Parametadibromorthonitrobenzoic Acid. By E. F. Smira.— 
Prepared by dissolving the dibromo-acid in fuming nitric acid heated 
to 100°. It is easily soluble in boiling water and in alcohol, crys- 
tallises in colourless needles, melts at 162°, and sublimes under 
partial decomposition. The bariwm salt crystallises with 1 mol. H,0: 
the calcium salt with 34H,0: the sodium and potassium salts give 
easily soluble, the magnesium salt sparingly soluble anhydrous crys- 
tals: the ammonium salt forms colourless needles: lead, copper, iron, 
and silver salts yield respectively white, green, yellow, and white pre- 
cipitates. Parametadibromorthamidobenzotc acid, obtained by the 
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reduction of the nitro-acid, is very sparingly soluble in water, more 
easily in alcohol, from which it crystallises in colourless needles 
melting at 225°. The barium salt crystallises with 4H,0; the 
strontium salt with 2H,0; the calcium salt with 44H.,O: copper salts 
yield a yellow precipitate ; lead salts a white precipitate ; and silver 
salts a white precipitate which is decomposed by boiling water: the 
sodium salt yields very soluble scales. The ortho-position of the 
nitro- and amido-groups in these acids was proved by M. Ulrich by 
converting them successively into orthamidobenzoic acid and salicylic 
acid. Their constitution is therefore— 


COOH : Br: Br: = = 1:3:4: 6, or less probably = 1:3:4:2. 


VII. Orthochlorobenzoic Acid and its Derivatives. By F. 
Witkens and G. Rack.—Orthochlorobenzanilide (Kekulé, Annalen, 
117, 157) melts at 114°. Dissolved in cold fuming nitric acid it 
yields orthochlorobenzoparanitrauilide, C,H,Cl1.CO.NH.C,H,.NO,. The 
latter crystallises in yellow needles soluble in alcohol, benzene, and 
glacial acetic acid, but insoluble in water, and melts at 180°. Heated 
with alcoholic potash, it yields paranitraniline and orthochlorobenzoic 
acid. In the process of nitration, a small quantity of the ortho- 
nitranilide appears always to accompany the para-body. Orthochloro- 
metanitrobenzoic acid was obtained by Hiibner (Ber., 6, 175) by 
adding orthochlorobenzoic acid to about five times its weight of 
fuming nitric acid and heating gently until the former was dissolved. 
Rack has carefully investigated this reaction, but could find no trace 
of an isomeric acid: small quantities of a chlorodinitrobenzoic acid 
erystallising in colourless needles easily soluble in water, alcohol, and 
ether and petroleum, melting at 238°, were however obtained. The 
ammonium salt of orthochlorometanitrobenzoic acid crystallises in 
easily soluble anhydrous plates; the sodium salt in soluble needles ; 
the bariwm salt in yellow needles with 3H,0; the strontium salt with 
41H,0O ; the zine salt in long easily soluble needles with 54H,O; the 
cadmium salt with 5H,0; the lead salt yields anhydrous yellow 
needles; the copper salt sparingly soluble blue needles. The follow- 
ing new salts of the orthochlorometamidobenzoic acid, obtained by 
the reduction of the nitro-acid, have been examined :—A dark-green 
basic copper salt, (C;H,CINO,Cu),0; the lead salt crystallises in 
brownish needles with 14H,0; the barium salt conld not be obtained 
in a crystalline form. The hydrochloride forms small needles easily 
soluble in water: the acid sulphate forms large colourless needles, and 
suffers slight decomposition on solution: the nitrate crystallises in 
reddish easily soluble needles. With sodium-amalgam, this acid 
yields metamidobenzoic acid. The nitro-group must therefore be in 
the meta-position to the carboxylic-group, and the constitution be 
COOH : Cl: NO, = 1: 2:5 or, less probably = 1 : 2: 3. 

Orthochlorometachlorobenzoic acid was obtained from the chlor- 
amido-acid by means of the diazo-reaction. It crystallises in colour- 
less needles melting at 150°, and is soluble in 1176 parts of wuter at 
14°, more soluble in boiling water. The barium salt yields efflorescent 
and easily soluble needles with 3H,0 ; the calciwm salt colourless 
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needles with 2H,0: the lead salt forms a white precipitate. Ortho- 
metachiorobenzanilide crystallises from benzene in large prisms 
melting at 240°. En. He Ze 


8-Phenyltribromopropionic Acid. By L. P. Kriynicurr and 
G. M. Patwer (Amer. Chem. J., 5, 583—587).—8-phenyltribromo- 
propionic acid is prepared by the action of dry bromine on 8-mono- 
bromocinnamic acid ; it is crystalline, melts at 151°, and is soluble in 
alcohol, ether, carbon bisulphide, chloroform, and benzene. (According 
to Glaser, Annalen, 143, 339, 8-bromocinnamic acid melts whilst 
absorbing bromine, and the liquid acid thus formed solidifies after 
some days, and then melts at 45—48°. The authors cannot confirm 
this statement.) When boiled with water, 8-phenyltribromopropionic 
acid yields dibromostyrene, a-monobromocinnamic acid, and a crystal- 
line acid of the formula C,H,Br,0;, melting at 184°, readily soluble in 
water, alcohol, and ether, soluble in chloroform, sparingly soluble in 
carbon bisulphide and benzene; it is probably phenyldibromolactic 
acid. 
Dibromostyrene, on exposure to bromine-vapour, is converted into 
a thick viscous oil of the formula C,H,Br,;. This is soluble in alcohol, 
ether, and carbon bisulphide, and is readily decomposed by heat. 
A. J. G. 


Substituted Aromatic 8-Lactones and Derivatives of Cin- 
namic Acid. By A. Baster (Ber., 16, 3001—3007).—This is an 
account of the para-derivatives of nitrocinnamic acid, the ortho- 
derivatives of which have been prepared by A. Einhorn (Abstr., 1884, 
65). Paranitrophenyl-B-bromopropionic acid, 


C.H,(NO,).CHBr.CH,.COOH, 


is not obtained direct from paranitrocinnamic acid, as is the ortho- 
acid, but by the action of 5 parts hydrobromic acid dissolved in glacial 
acetic acid at 0°, on the dry ether, subsequently heating it for two or 
three hours in a sealed tube at 100°. The acid crystallises out and 
is purified by recrystallisation from alcohol or acetone. It forms 
white cubical crystals, melting with decomposition at 170—172°, dis- 
solves in the above-mentioned solvents, but is nearly insoluble in 
other ordinary solvents, and is decomposed by water. Concentrated 
sulphuric acid dissolves it in the cold, and decomposes it on heating. 
Boiled with dilute sulphuric acid (1 to 4), it yields paranitrocinnamic 
acid by separation of water from intermediately formed paranitro- 
phenyllactic acid. When boiled with water, it yields 27:5 per cent. 
paranitrosostyrene and 72 per cent. paranitrophenyllactic acid. With 
sodium carbonate in the cold, the reaction is precisely similar to that 
of the ortho-acid (Abstr., 1884, 65), but with boiling sodium carbo- 
nate it yielded 29 per cent. nitrosostyrene and 65 per cent. paranitro- 
phenyl-8 lactic acid. The ethyl derivative is very stable, but on 
prolonged boiling with soda or water yields paranitrocinnamic 
acid, without any nitrosostyrene or the expected nitrophenyllactic 
acid. 
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8-Lactone of paranitrophenyllactic acid, C.H,(NO,).CH<CH#>, 9, 


is obtained by the action of sodium carbonate in the cold as described 
by Einhorn for the ortho-compound. It crystallises from absolute 
alcohol in needles, melting at 91°9°, and is soluble in hot benzene, 
alcohol, and ether. The following reactions are proof of its being» 
B-lactone :—lst. On heating it slightly above the melting point, it 
forms paranitrostyrene with evolution of carbonic anhydride. 2nd. 
With hydrobromic acid in glacial acetic acid, the original acid is 
regenerated. 3rd. With water or alkali the corresponding or hydroxy. 
acid is formed, which may be converted into the original acid by 
treatment with hydrobromic acid at 150°. 4th. The hydroxy-acid, 


C.H,(NO,).CH(OH).CH,.COOH, 


is identical with the oxidation-product of the substance formed by 
the condensation of paranitrobenzaldehyde and aldehyde, melting at 
129—131°. 

Paranitrostyrene, CsH,(NO,).CH : CH, obtained by heating the 
lactone, crystallises from hot light petroleum in yellow prisms, melting 
at 29°, which smell of cinnamic alcohol, and by further application of 
heat or in time, are converted into a polymeric insoluble form. It is 
decomposed by distillation. 

Paranitrostyrene dibromide, C,H,(NO,).CHBr.CH,Br, is formed 
from the above by the action of bromine. It is crystalline, melting at 
72—73°, and is soluble in hot benzene, alcohol, and ether. Paranitro- 
phenyl-B-lactic acid, ChH,(NO,).CH(OH).CH,.COOH, is obtained as 
mentioned above by heating the lactone with 20 times its volume of 
water. On evaporation, the acid crystallises out without water of 
crystallisation, melting at 130—132°, and is barely soluble in cold 
water, ether, or benzene, but soluble in hot water, alcohol, ether, and 
light petroleum. Unlike the lactones, it is very stable. With dilute 
sulphuric acid, it behaves as does the ortho-acid; with calcium and 
silver, it forms crystalline soluble salts. The ethyl and methyl deri- 
vatives melt at 45° and 72—74° respectively. The action of ammo- 
nia, &c., on the A-lactones is under investigation. A. B. 


Phenylglycidic Acid. By J. Piécat (Ber., 16, 2815—2825).— 
When benzaldehyde and hippuric acid are heated with excess of 
acetic anhydride, a condensation-product is produced, and may be 
purified by recrystallisation from hot alcohol. It melts at 164—165°, 
has a feebly alkaline reaction, is insoluble in water, sparingly soluble 
in ether, more readily in hot alcohol, from which it crystallises in 
yellow needles. Its formation may be represented thus: 


Ph.CHO + COOH.CH,.NHBz + Ac,O = C,,H,,0,N + 2AcOH, 
and 2C,,.H,,0;N + Ac,0 a Cy,H»~O;N, + 2AcOH. 


PhCH 
It is the anhydride of benzoylimidocinnamic acid, | NBi, 
COOH.CH 
into which it may be converted by heating with mineral acids until 
the yellow colour has disappeared. By saponification with alkalis, 4 
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portion of the acid is decomposed and the yield considerably dimi- 
nished. Benzoylimidocinnamic acid crystallises in monoclinic needles 
resembling those of hippuric acid; it melts at 225° with decom- 
position, is almost insoluble in water, readily soluble in ether and 
alcohol. That this substance has the above constitution and not that 
of benzoylamidocinnamic acid, CHPh: C(NHBz).COOH, is indicated 
by its properties. It yields no addition-compound with hydrobromic 
acid, and is not converted into a nitroso-derivative by nitrous acid. 
Heated with dilute hydrochloric acid at 120° in a sealed tube, ammon- 
ium chloride, benzoic acid, a new acid of the formula C,H,0;, and a 
substance (probably a polymeric phenylethylene oxide) insoluble in 
sodium carbonate solution are formed, the latter crystallising in glis- 
tening flat needles melting at 171°. The benzoic acid is separated 
from the oxy-acid by fractional precipitation from the alkaline solution, 
the acid C,H,O; being precipitated last as an oil. The same acid is 
also obtained if benzoylimidocinnamic acid is boiled with alkalis as 
long as ammonia is evolved. It is a strong acid, very sparingly 
soluble even in hot water, readily in ether and alcohol, and crys- 
tallises from chloroform in lustrous scales melting at 154—155°, with 
evolution of carbonic anhydride; its alcoholic solution gives an 
intense green coloration with ferric chloride. Its constitution is 
Ph.C 

| 50. This, however, is the same as that assigned by 
COOH.CH 
Erlenmeyer to Glaser’s phenyloxyacrylic acid (Annalen, 147, 100; 
Ber., 13, 300), a body of very different properties to the above. Since 
epichlorhydrin can be obtained from both dichlorhydrins, and glycidic 
acid from both a- and 8-chlorolactic acids, the two phenylbromolactic 
acids might be expected to yield the same phenylglycidic acid, unless 
in the splitting off of the hydrobromic acid the bromine should com- 
bine with the hydrogen-atom directly united to the carbon, in which 
case hydroxycinnamic acids would be formed. 


PhCH.OH PH.CHBr 


| or | + KOH = 
COOH.CHBr COOK.CH.OH 
Ph.CH 
| O + KBr + H,0. 
COOK.CH 


Il. CHPh(OH).CHBr.COOK + KOH = 
CPh(OH) : CH.COOK + KBr + H,0. 


Ill. CHPhBr.CH(OH).COOK + KOH = 
CHPh : C(OH).COOK + KBr + H,0. 


I. 


On treating phenyl-8-bromolactic acid with alcoholic potash, the 
chief product is resinous, but the potassium salts of two acids are also 
produced, neither of which is identical with Glaser’s phenyloxyacrylic 
acid. The one salt is decomposed by mineral acids, yielding phenyl- 
ethaldehyde and stycerinic acid, whilst the other yields a stable acid 
melting at 154—155°, and identical with the author’s phenylglycidic 
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acid. This acid cannot be obtained from phenyl-a-bromolactic acid, 
either by means of alcoholic or of aqueous alkalis. The experiments 
show that whilst phenyl-8-bromolactic acid is decomposed according 
to equations I and III (see above), the corresponding a-acid suffers 
only the one decomposition shown in equation II. Phenylglycidic 
acid resembles glycidic acid in yielding an amido-derivative when 
heated with ammonia at 100°, whilst Glaser’s phenoxyacrylic acid 
yields no amido-acid under like conditions. Phenylamidolactic acid 
is sparingly soluble in water, insoluble in ether, soluble in hot alcohol, 
from which it crystallises in prisms melting at 189—190°. Phenyl. 
glycidic acid, unlike glycidic acid, does not combine with hydrobromic 
acid, but this is readily explained by the resistance offered by the 
very negative character of the compound, the conversion of the stable 
saturated phenylglycidic acid into the less stable phenyl-8-bromolactic 
acid being improbable. On the assumption of Erlenmeyer’s formula 
for Glaser’s phenyloxyacrylic acid, this would be expected to yield 
a-phenyllactic acid by reduction; the f-acid, melting at 94°, is how- 
ever produced, whilst the a-acid is readily obtained by the reduction 
of the author’s phenylglycidic acid. 

From these results, it is inferred that Glaser's phenoxyacrylic 
acid, obtained from phenyl-a-bromolactic acid, is 8-hydroxycinnamic 
acid, CPh(OH) : CH.COOH, and that the two acids obtained from 
phenyl-8-bromolactic acid are distinct from Glaser’s acid, the one 
being a-hydroxycinnamic acid, CHPh: C(OH).COOH, and the other 
phenylglycidic acid, CHPh—CH.COOH, with which the author's 

ig. “al 
oxy-acid (see above) is identical. 

With regard to the itifluence of the phenyl-group, the author points 
out the stability of the salts of the halogen-lactic acids of the fatty 
series, those of the two phenyl-halogen-lactic acids being very un- 
stable, although the acids themselves are stable; whilst the former 
yield the same glycidic acids on treatment with alcoholic potash, those 
of the aromatic series yield unsaturated hydroxy-acids, and in the case 
of phenyl-8-bromolactic acid also a small quantity of phenylglycidic 
acid. Both glycidic and phenylglycidic acids are stable, and both 
yield stable salts. 

The above condensation of benzaldehyde and hippuric acid differs 
from Perkin’s reaction, the carbon-atom of the aldehyde radicle 
uniting with both nitrogen- and carbon-atoms in the hippuric acid. 

A. K. M. 

Violet Derivatives of*Triphenylmethane. By O. Fiscuer 
and G. Korner (Ber., 16, 2904—2911).—In continuation of work 
published by Fisher and German (Abstr., 1883, 1097) the authors of 
this paper confirm the presence of other substances (containing free 
amido-hydrogen) in commercial methyl-violet besides the dye which 
yields the reduction-product melting at 173° (hexamethylparaleuc- 
aniline). When rmethyl-violet prepared from pure dimethylaniline is 
reduced and the product crystallised from alcohol, the substance 
melting at 173° separates out, whilst the mother-liquor contains other 
substances yielding acetyl-derivatives, which show the same behaviour 
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on oxidation as tetramethylacetylparaleucaniline previously described. 
The methyl-violet is heated with an excess of acetic anhydride and 
fused sodium acetate for several hours on a water-bath, the melt dis- 
solved in water and the dye-stuff precipitated by salt and zinc chloride. 
The substance obtained is dissolved in water and fractionally: preci- 
pitated by salt, when the unattacked violet separates first, the green 
acetyl-derivative remaining in solution. On adding alkali to the 
solution, a grey flocculent precipitate is obtained, which, after recrys- 
tallisation from alcohol, melts at 223—225°. The figures obtained 
on analysis agree with the formula C.H;,N,;0, (diacetylpentamethyl- 
pararosaniline). Investigation shows that one acetyl-group is attached 
to nitrogen, whilst the other is united to the oxygen of the carbinol- 
group. It is insoluble in water, sparingly soluble in alcohol, the 
solution assuming a violet coloration on exposure to air; on adding 
acetic acid, the formation of the green dye takes place gradually in 
the cold, instantly on heating. The salts are soluble in water with 
splendid emerald-green coloration, but the dye is too unstable to be 
of technical value. On reducing the acetic acid solution with zinc- 
dnst and adding alkali, a precipitate is obtained,. crystallising from 
alcohol in aggregates of colourless concentrically-grouped needles 
melting at 142—143°, and from the numbers obtained on analysis is 
very probably acetylpentamethylparaleucaniline, CyH;,N;0. By 
careful oxidation, it is reconverted into the green dye-stuff. On 
boiling it with hydrochloric acid, the acetyl-group is split off, and 
pentamethylparaleucaniline, C2,H»N;, obtained, crystallising from 
dilute alcohol in groups of colourless needles, melting at 115—116°; 
on oxidation, it yields a violet intermediate in shade between tetra- 
and hexa-methyl-violet. The position of the amido-groups:is the same 
as in the tetra- and hexa-methylparalencaniline and in paraleucaniline, 
since it yields the same methiodide as the latter when heated at 
100° with methyl iodide and methyl alcohol. It is thus shown to be a 
true methyl-derivative of paraleucaniline.. A. K. M. 


Acridine. By C. Grazse (Ber., 16, 2828—2832).—The researches 
of Riedel (Abstr., 1883, 1152) and of Bernthsen and Bender (Abstr., 
1883, 1133) show that the formula of acridine is most probably 
C,H,N, and not C,,H,N, as previously assumed by Graebe and Caro. 
The author has prepared the pure base-from repeatedly crystallised 
hydrochloride and sulphite, and’ en analysing it his figures also agree 
with the formula C,,H,»N. The low percentage of carbon obtained in 
previous analyses is probably due to the absorption of oxygen by the 
acridine, which is especially observable when the latter is melted. 
Analyses of the platinochloride, (C,;H,N).,H,PtCl., and aurochloride, 
C,,H,N,HAuCk, also confirm the above formula, whilst the author's 
previous vapour-density determination (6°02) agrees well with both 
formule. Acridine sulphite, (C,;H)N)2.,H.SO;, is obtained as a very 
characteristic salt by the action of sulphurous acid on a solution of 
the hydrochloride ; it separates in the form of reddish-brown needles. 
It can also be prepared by mixing solutions of acridine hydrochloride 
and sodium sulphite, and then acidulating with hydrochloric acid, 
when it is obtained in larger yellowish-red needles. If, instead of 
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acidulating, the solution be concentrated, the salt C,,H,N,SO,;NaH 
crystallises out in colourless prisms, very soluble in water. On heatin 
its solutions, acridine and acridine sulphite are produced. The addi- 
tion of hydrochloric acid precipitates acridine sulphite. Octohydro. 
acridine, C,3Hy,N, is prepared by heating acridine (5 grams) or its 
hydrochloride (6 grams) with amorphous phosphorus (2 grams), and 
hydriodic acid (6—7 c.c.) for 6—7 hours at 220—230°. The product 
is crystallised from water and the base separated by means of ammo- 
nia. It crystallises from alcohol in colourless scales or long plates, 
melts at 84°, and distils at 320°. Its solutions do not fluoresce, and it 
has not the powerful action on the skin and mucous membrane s0 
characteristic of acridine. The hydrochloride, C,;H,,N,HCl, forms 
colourless plates, readily soluble in hot, sparingly in cold water. With 
acetic anhydride and with benzoic chloride, it yields acetic and benzoic 
derivatives, and with methyl iodide, it forms methylacetohydroacridine. 
In the conversion of hydroacridine into octohydroacridine, a well cha- 
racterised base is produced from a non-basic imido-compound, a 
change analogous to the conversion of carbazol into carbazoline : 


C, CH 

| “\NH cH< NH, 

‘C,H, C.H, 
Carbazol. Hydroacridine. 


the reduction of the C,H,-groups affecting the chemical character of 
the nitregen in the same way in both cases. A. K. M. 


Hydrides of Naphthalene. By C. Grarpe and P. A. Guys (Ber. 
16, 3028—3032).—Agrestini (Abstr., 1883, 345) having, in his 
attempt to prepare Graebe’s naphthalene tetrahydride, only obtained 
naphthalene hexhydride along with naphthalene, the authors repeated 
the former experiments (this Journal, 1873, 1008). Their results 
confirm the work previously published. They heated 10 grams of 
naphthalene, 3 of red phosphorus, and 9 of hydriodic acid boiling at 
127° in a sealed tube at 210—225° for 7} hours, and obtained without 
any separation of iodine. 7—8 grams naphthalene tetrahydride boiling 
at 205°. The difference in Agrestini’s results seem to be due to the 
higher temperature (235°) which he employed. Analysis and 4 
vapour-density estimation confirmed the formula CH, but in a short 
time the hydride is partially oxidised. 

Tetrahydronaphthalenesylphonic acid was also again prepared. The 
monosulphonic acid is obtained by heating the tetrahydride with 
34 parts of concentrated sulphuric acid at 40° for three hours. At 
100° the disulphonic acid is formed. The sodium salt, CyH,,SO,Na, is 
soluble in alcohol and water, and crystallises in plates. The barium 
salt, (CjH,,SO;),Ba}H,O, is soluble in hot water and alcohol, and 
crystallises in plates. 

Naphthalene hexhydride is obtained by heating 6°7 grams naph- 
thalene with 3 of red phosphorus, and 9} of hydriodic acid (127° b. p.) 
in a sealed tube for nine hours at 245°. No iodine separates out, but 
some phosphonium iodide is formed. About 80 per cent. of a hydride 
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is obtained, which analysis proves to be the hexhydride. Its boiling 
point is 199°5°; Agrestini gives 205°, and the authors suppose that 
his specimen may have been slightly oxidised, as they have found 
that by oxidation in air the boiling point of these hydrides is raised. 
The observation that naphthalene dihydride can be obtained by treating 
naphthalene trahydride with bromine was also confirmed. 


A. B 

Two Isomeric Benzylnaphthalenes. By C. Vincent and L. 
Roux (Bull. Soc. Chim. [2], 40, 163—166).—A good yield of a- 
benzylnaphthalene is obtained by heating a mixture of benzyl chloride 
and naphthalene at 150° for 14 hours, zine chloride being added from 
time to time in small quantities. The product is decanted before it solidi- 
fies in order to remove the zinc chloride; it is then purified by distilla- 
tion and by recrystallisation from alcohol. After drying over sulphuric 
acid, it is crumbled to powder between the fingers and sifted. The a- 
derivative passes through the meshes, and is purified by two or three 
crystallisations from alcohol. The @-derivative is retained by the sieve. 

Pure a-benzylnaphthalene is deposited from alcohol in brilliant 
rhombic plates, which act powerfully on polarised light. The crystals 
(sp. gr. 1°165) dissolve freely in benzene, chloroform, ether, and boil- 
ing alcohol. They melt at 59°, and boil at 345°. 

The 8-compound is best prepared by heating a mixture of benzyl 
chloride and naphthalene at 160° for an hour, aluminium chloride 
being added in small quantities. The product is poured into water, 
and then distilled and purified by recrystallisation from boiling alco- 
hol. The crystals melt at 55°, and boil at 315°. Their sp. gr. at 0° 
is 1:176. The compound is freely soluble in benzene, chloroform, and 
boiling alcohol. 

By the prolonged action of nitric acid, a-benzylnaphthalene is con- 
verted into a-naphthyl phenyl ketone melting at 75°, and the 8-com- 
pound into the B-ketone, which melts at 81°5°. W. C. W. 


Constitution of Azonaphthol-dyes. By C. Lrepermann (Ber., 
16, 2858—2864).—From an observation made by Pfaff, the author is 
led to an opinion opposed to that generally accepted that the two 
series of azo-derivatives obtained from a- and A-naphthol respectively 
are alike constituted, except in the difference of positions of the a- 
and £-hydroxyl groups. When the calculated quantity of aniline 
hydrochloride and sodium nitrite is added to a-naphthol in a thin paste, 
the formation of the dye-staff begins at once; whilst, if the same 
mode of proceeding be adopted with 8-naphthol, the mixture remains 
practically colourless, the dye being, however, produced on the aldi- 
tion of alkali. Similar results are obtained when other aromatic 
bases are substituted for aniline. A more striking difference between 
the a- and 8-derivatives is the ready solubility of the a-compound, 
Ph.N;.CoHs.OH, even in cold dilute alkali; whilst the corresponding 
B-compound is quite insoluble in cold alkali, dissolves slightly on 
heating, and separates unchanged when the solution cools. The £- 
dye-stuffs are also distinguished from the corresponding a-compounds 
by their capacity for crystallising, their more sparing solubility, and 
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their lower melting points. Benzene-azo-a-naphthol, Ph.N;.CiH;.0H, 
prepared as above, and recrystallised from alcohol, forms steel-blue 
needles melting at 193°, with evolution of gas. According to Typke 
(Ber., 10, 1580), who employed a different method of preparation, 
two isomerides exist melting at 166° and 175° respectively. The 
author has not yet succeeded in establishing the existence of an iso. 
meride. Benzene-azo-8-naphthol, C,\.H,,.N,O, separates from boiling 
aleohol in lustrous golden-red coloured scales when the solution is 
rapidly cooled, and when slowly cooled, in long needles of a canthar. 
ides-like lustre. It forms a rosaniline-red solution with concentrated 
sulphuric acid, and is also soluble in ether, benzene, light petroleum, 
and carbon bisulphide. It melts at 134°, is insoluble in aqueous 
alkali, but is readily dissolved even by cold sodium ethylate, from 
which solution water reprecipitates it unchanged. It has teebly basic 
properties, uniting with hydrochloric and hydrobromic acids to form 
unstable compounds. Benzene-azo-a-naphthol also dissolves in these 
acids, -but to a very small extent. On reduction, benzene-azo-f-naph- 
thol yields «-amido-8-naphthol and aniline, showing that the diazo- 
group occupies the ortho-position to the hydroxy] in the naphthalene 
nucleus. This ortho-grouping is one however which, as shown b 
Jacobsen and Liebermann, also by Worms and by Bottcher (Abstr., 
1883, 1113), readily yields anhydro-compounds. The application of 
this view to benzene-azo-f-naphthol leads to the constitution 


NH-—NPh 


Ou" 


which at once explains the insolubility of this compound in alkali, 
and also the lower melting points of the f-derivatives. The same 
explanation will also probably hold for the very numerous sulphonated 
azonaphthol-dyes employed in the arts. Anthrol, which, from the 
position of the hydroxyl-group, may be compared with 8-naphthol, also 
yields azo-derivatives, insoluble in alkali. The less ready formation 
of the B-naphtholazo-dyes is explained by the fact of there being no 
para-position for the azo-group to assume, which is therefore forced 
to take up the ortho-position. A. K. M. 


Reactions of Hydroxylamine. By E. Niceut (Ber., 16, 2981— 
2984).—Derivatives of Camphoroxime (Abstr., 1883, 728).—Camphor- 
oxime with dry hydrochloric acid yields camphoroxime hydrochloride, 
CioHis: N.OH,HCI. It is a white powder, insoluble in ether, sparingly 
soluble in water, but readily in alcohol and acids. With sodium 
ethylate, it gives the sodium salt, Cj.Hi. : N.ONa, and with sodium 
ethylate and ethyl iodide ethyleamphoroxime, CyHis: N.OEt. No 
acetyl-compound is formed with acetic chloride, but a liquid anhydride 
boiling at 216—218° of the formula a oie 7 
As hydroxylamine reacts with amylene owvide obtained by boiling 
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amylene bromide with water, the author was led to doubt that the 


group OX | could exist in the oxide as Niederist (Annalen, 196, 360) 
0 


had supposed, more especially as Meyer had observed that hydroxyl- 
amine does not react with ethylene oxide, or generally with substances 
containing that group; and as Eltekoff (Jour. Russ. Chem. Soc., 10, 
215) had obtained methyl isopropy! ketone by boiling amylene 
bromide with water and oxide of lead. The author found that on 
preparing methyl isopropyl] ketone, and treating it with hydroxylamine, 
he obtained a compound identical with that obtained from amylene 
oxide. Both boiled at 157—158°, had the same odour and all the 
reactions of acetoximes. Analysis gives the formula of methyliso- 
propylacetoxime, CHMe,.CMe: NOH. There seems little doubt, there- 
fore, that Niederist’s supposed amylene oxide is methyl isopropyl 
ketone, as shown by the equation CHMe,CHBr.CH,Br + H,O = 
2HBr + CHMe,.COMe. A. B. 


Matico-camphor. By K. Kiicter (Ber., 16, 2841—2843)—A 
specimen of matico-camphor (from Piper angustifolium), examined by 
the anthor had the odour and taste of matico-leaves, and melted 
between 89° and 103°. After repeated crystallisations, it melted at 
94°, the mother-liquors containing a yellow amorphous resin. Matico- 
camphor exhibits a rotatory motion on the surface of water; it is 
not attacked by aqueous alkalis, is readily soluble in alcohol, ether, 
chloroform, benzene, and light petroleum. The pure substance lacks 
both taste and odour. In contact with hydrochloric acid, it assumes 
an intense violet colour, which changes to blue and then to green, the 
compound yielding brown crystals from ether, showing green fluor- 
escence, and having an ethereal odour. With sulphuric acid, it 
becomes yellow, then red, and finally violet. With sulphur and nitric 
acids, it assumes first a yellow, then a violet, and finally a blue colour. 
Matico-camphor has the formula C,,H»O; it is, perhaps, the ethyl- 
derivative of ordinary camphor. A. K. M. 


Pyridine Bases from Coal-tar. By H. Gorpscumipr and E. J. 
Constam (Ber., 16, 2976—2981).—The authors are investigating 
these bases in order to observe which of the theoretically possible 
picolines, lutidines, &c., are present in coal-tar. The bases were 
obtained in the usual way from the tarry acid liquor produced by 
washing crude benzene with sulphuric acid, by neutralising and subse- 
quently distilling off the volatile bases by steam. From 10 litres of 
the acid liquor 1 kilo. of volatile bases boiling between 92—200° 
was obtained. By repeated fractional distillation little was obtained 
under 100°; about half was pyridine (114—117°), but above 160° very 
little was obtained. The small fraction under 100° consisted chiefly 
of a liquid boiling at 92—93°, which had a strong odour of pyridine, 
and yielded that base after treatment with solid potash and distilla- 
tion. By mixing pyridine with one-half its volume of water, and 
distilling, two fractions are obtained, the heavier at 92—93°, the 
lighter at 115°. The former appears on analysis to be a molecular 
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compound of water and pyridine (C;H;N + 3H,0), judging from 
the constant boiling point and from its sp. gr. being higher than 
that of a mixture of water and pyridine. 

The fraction between 130° and 140° was found to consist of picoline, 
which on oxidation and treatment with cupric acetate yielded (1) a 
precipitate of cupric picolate, from which picolinic acid melting at 
137° was obtained, thus showing that the picoline in coal-tar is a-pico. 
line; and (2) a solution of a small quantity of a copper salt, which 
yielded an acid melting at 310°, giving on analysis the formula of a 
pyridinemonocarboxylic acid. This is isonicotinic acid or y-pyridine- 
carboxylic acid, and is derived possibly from y-picoline present in the 
coal-tar, but more likely from the oxidation of some lutidine present 
as an impurity, which Weidel and Herzig (Vienna Acad. Ber., 1880, 
848) have shown does yield isonicotinic acid. The presence of 
a-picoline was also verified by a careful preparation, an analysis, 
and a crystallographical examination of the platinochloride. “a 


Anderson’s Reaction. By O. pe Contnck (Bull. Soc. Chim. [2), 
40, 271—276 and 466).—When the platinochloride of a pyridine 
base is treated with boiling water, 2 mols. HCl are eliminated, and 
the new salt combines with the unaltered platinochloride to form a 
double salt, e.g., 


(C,Hon_s.N.)2,;H,PtCl, — 2 mols. HCl = (C,Ho»_sN)2,PtCh. 
The double salt has the composition 
(CrH2n_s.N)2,H,PtCh + (CxHon—sN),PtCk. 


The author points out that this reaction, which he terms “ Anderson’s 
Reaction,” is characteristic of pyridine bases. It distinguishes 
between pyridine and quinoline platinochlorides, as the latter are not 
affected by boiling water. The hydroquinoline platinochlorides are, 
however, easily decomposed. The platinochloride of quinoline, de- 
rived from cinchonine, and that of quinoline prepared synthetically, 
both resist the action of boiling water to precisely the same extent. 
The author therefore regards these bases as identical. The exact condi- 
tions for the formation of the double salt are difficult to attain. If 
the action of the boiling water on the platinochloride is not continued 
for a sufficient length of time, the double salt is mixed with unaltered 
platinochloride. If it is carried on too far, then it is partly decom- 
posed. Ww. C. W. 
Action of Pyridine Bases on Alcoholic Iodides. By O. vz 
Coninck (Bull. Soc. Chim. [2], 40, 276—279).—Methy] iodide unites 
rapidly with pyridine bases. Ethyl iodide enters into combination 
less rapidly, and by means of this reagent, it is possible to distinguish 
between three classes of pyridine bases:—1l. Cinchonine and brucine 
combine energetically with ethyl iodide. 2. Coal-tar pyridine bases 
unite less readily. 3. Dippel-oil bases combine slowly with ethy] 
iodide. Pyridine combines more rapidly than picoline, and £.-colli- 
dine more rapidly than f-lutidine. Skraup’s quinoline prepared by 
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synthesis, and quinoline from cinchonine, require the same time for 
their union with ethy] iodide. W. C. W. 


Creatines and Creatinines. By E. Duviniier (Compt. rend., 97, 
1486—1487. See also Abstr., 1883, 220 and 1153).—If a satu- 
rated aqueous solution of cyanamide is mixed with an equivalent 
quantity of ethylamido-a-butyric acid and a few drops of ammonia, 
the liquid after about a month begins to deposit bulky tabular crystals 
of dicyandiamide, and dicyandiamide and ethylamido-a-butyrocyami- 
dine remain in solution. Ethylamido-a-butyrocyamidine, C;H,,N;0, 
forms somewhat large transparent anhydrous tabular crystals which 
are very soluble in water and alcohol. 

The action of cyanamide on ethylamido-isovaleric acid did not yield 
satisfactory Pesults. C. H. B. 


Morphine. By O. Hesse (Annalen, 222, 203+234).—The author 
has studied the action of acetic and propionic anhydrides on morphine 
and its derivatives. With regard to the nomenclature introduced by 
Grimaux, the author contends that the term codeine is unjustifiable. 
When the hydroxylic hydrogen in morphine is replaced by the acetyl 
group, the resulting product is mono- (or di-) acetylmorphine ; and 
when it is similarly replaced by methyl, &c., the resulting compounds 
should be called methylmorphine, &c.; and not codeine, codethyline, 
&c. For derivatives where one of the hydrogen-atoms of the nucleus 
is replaced by methyl, &c., the author proposes the name of morphi- 
methine, &c. 

Morphine dissolves easily in excess of acetic anhydride at 85°, to 
form diacetylmorphine. This substance crystallises in anhydrous 
prisms, which are easily soluble in alcohol, sparingly so in ether, melt 
at 169°, and with hydrochloric acid yield a hydrochloride which gives 
no coloration with ferric chloride. No more highly acetylised body 
could be obtained. Dipropionylmorphine was prepared in a similar 
manner. It is amorphous, easily soluble in alcohol, ether, and chloro- 
form, sparingly so in water. The hydrochloride is an amorphous 
powder easily soluble in water and yielding a pale yellow amorphous 
platinochloride, [C,;H,,(C,;Hs0).NO; },,H,PtCl. Morphine methiodide 
treated with freshly precipitated silver chloride yields morphine metho- 
chloride crystallising in long colourless needles, containing 2H,0, 
which it loses at 120°. It dissolves in concentrated sulphuric acid 
without discoloration; but the solution turns violet when heated. It 
gives a dark blue coloration with ferric chloride in aqueous solution. 
The platinochloride forms orange needles containing 1 mol. H,O. 
Morphine methiodide dissolves with difficulty in acetic anhydride at 
100—120°, and forms the diacetyl-compound. The yield is, however, 
very bad, a much more satisfactory result being obtained with mor- 
phine methochloride. Diacetylmorphine methochloride crystallises in 
concentrically grouped needles, which are easily soluble in water, and 
give no coloration with ferric chloride. From its solutions potassium 
iodide precipitates diacetylmorphine methiodide. The chloride yields a 
pale yellow platinochloride crystallising in small needles containing 
1 mol. H,O, which they partly lose on exposure to the air, com- 
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pletely at 110°. The action of methyl iodide on morphine in the 
presence of bases has already been studied by Grimaux (Abstr., 188], 
829). With acetic anhydride codeine (methylmorphine) gives acetyl. 
codeine crystallising from ether in prisms which melt at 133°. When 
propionic is substituted for acetic anhydride, propionylcodeine ( pro. 
pronylmethylmorphine) is formed; ou evaporating its ethereal solu- 
tion, this is left as a colourless film easily soluble in ether, benzene, 
and alcohol. It dissolves in sulphuric acid with a bluish tint, which 
turns dark blue on the addition of a trace of ferric chloride. When 
heated, both solutions tarn dark green. It yields crystallisable salts 
with acids. The hydrochloride crystallises in large colourless needles 
containing 2H,O, and soluble in water and alcohol: it gives a yellow 
crystalline platinochloride. The acetate crystallises in colourless 
needles soluble in water. It loses a part of its acetic acid at 100°. 
The hydriodide erystallising with 1 mol. H,O, the oxalate with 3H,0, 
and the sulphate are all soluble in water. Codeine methochloride 
(methylmorphine methochloride) is obtained from codeine methiodide 
by treatment with silver chloride; and crystallises in large rhombic 
prisms with 1 mol. H,O. It yields a yellow flocculent platinochloride 
with 3H,0. The sulphate gives colourless needles containing 4H,0. 
A solution of the last-named salt yields, with barium hydroxide, a 
colourless solution of codeine methylhydrowide, which on evaporation 
over sulphuric acid, deposits crystals of methocodeine (methylmorphi- 
methine). The unchanged hydroxide solution precipitates hydrates 
from solutions of metallic salts, and rapidly absorbs carbonic anhy- 
dride from the air. Codeine methiodide dissolves in acetic anhydride 
at 85°, and deposits oblong rectangular tables of acetylcodeine methiodide 
on cooling. Thus obtained, the erystals are anhydrous; but on recrys- 
tallisation from alcohol, colourless needles containing 4H,O are ob- 
tained. The platinoehloride forms a yellow crystalline precipitate. If 
a solution of sodium, potassium, ammonium, barium, or calcium 
hydroxide be added to an aqueous solution of codeine methiodide, a 
colourless strongly alkaline solution is obtained which gradually 
becomes coloured, and deposits methocodeine. The reaction is quick- 
ened by using an excess of the alkali and heating to boiling. The 
action of the alkalis is therefore to liberate the hydroxide from which 
the elements of water are subsequently eliminated, 


C.,H.,NO;,C H,(OH) — C,,H.,;NO; + H,0. 


For the preparation on a large scale, it is best to boil the methiodide 
with rather more than the molecular weight of potassium hydroxide, 
extract the hot solution with* benzene, and shake out the latter with 
acetic acid. The acetic solution is then saturated with sodium chloride, 
and the precipitated chloride recrystallised from a small quantity of 
water. A concentrated aqueous solution of the chloride is then 


decomposed with sodium hydroxide, and the base at once extracted 
with ether. In a few minutes the ethereal solution deposits long 
colourless prisms of methocodeine. Freshly precipitated, this sub- 
stance dissolves freely in ether, but when crystallised only sparingly. 
It crystallises from boiling alcohol in prisms, from boiling water in 
needles, in the latter case with 1 mol. H,O. It melts at 118°5°, and 
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dissolved in 97 per cent. alcohol gives [a], = — 208°6° when p = 4 
and¢ =15°. In moderately concentrated sulphuric acid, the base 
and its salts dissolve to a colourless solution, which gradually becomes 
of a purplish-violet tint, and turns olive-green when heated. The 
base gives a blue colour when heated with concentrated sulphuric 
acid. The hydrochloride crystallises with 2H,O in needles soluble in 
10°8 parts of water at 18°. The platinochloride is of a dark green 
colour. 

Methocodeine dissolves in acetic anhydride at 85°, and yields 
acetylmethocodeine. It melts at 66°, and gives a blue coloration with 
concentrated sulphuric acid. It is soluble in alcohol, sparingly so in 
water. The salts crystallise easily: the hydrochloride with $H,O, the 
platinochloride with 4H,O, the nitrate with 3H,O, and the sulphate 
with 8H,0O. 

With methyl iodide, methocodeine forms a-methocodeine methiodide, 
crystallising in prisms with $H,0 and soluble in water. The a-metho- 
chloride is obtained from the methiodide by the action of silver 
chloride, but could not be obtained in a crystalline form. It gives a 
blue colour with concentrated sulphuric acid. The a-platinochloride 
is a yellow flocculent precipitate. a-Codeine methochloride dissolves 
in acetic anhydride forming a-acetylcodeine methochloride, which crys- 
tallises with 2}H,O in long colourless silky needles, easily soluble in 
alcohol and boiling water, sparingly so in cold water. It gives up 
2 mols. H,O at 100°, but the remainder cannot be expelled without 
decomposition setting in. With concentrated sulphuric acid it gives a 
brownish-red coloration. The platinochloride forms a sparingly soluble 
yellow crystalline precipitate. An aqueous solution of the a-iodide 
becomes milky on addition of potassiam or sodium hydroxide, and 
gradually deposits an oil which appears to be unchanged iodide. If, 
however, the solution be boiled with alkali, an oil is deposited on 
cooling, which solidifies after a time. This substance is not the 
original iodide, but is isomeric with it, and the author therefore 
names it B-codeine methiodide. It differs from the a-iodide in 
crystalline form, in containing no water of crystallisation, and in 
being less soluble in water. The 8-chloride was not obtained in the 
crystalline form, and gave a purplish-violet colour with concentrated 
sulphuric acid. The @-platinochloride yields small orange needles: 
the sulphate is amorphous. Decomposed with barium hydroxide, the 
sulphate yields the alkaline 8-methocodeine methylhydrowide, which 
crystallises in small colourless plates and flat prisms, soluble in water 
and alcohol. If the solution be evaporated at 30—40°, an amorphous 
deliquescent and highly caustic mass is left. This, however, is not 
a pure body. The f-chloride yields B-acetyl-methocodeine metho- 
chloride, from which the 8-iodide can be obtained by double decom- 
ye The platinochloride forms a yellow powder containing 

2VU. 

These results confirm the presence of only two hydroxyl-groups in 
morphine; and the author points out that these two groups are dif- 
ferent in character, the hydrogen of one being replaceable by either 
positive or negative radicals, that of the other only by the radicals of 
the fatty acids. Morphine methiodide is not decomposed by boiling 
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with bases, whereas directly the hydroxylic hydrogen-atom is replaced 
by an alcohol radical, the stability of the methiodide is at once re- 
duced, and in the presence of bases, its decomposition and the intro- 
duction of the methyl radical into the nucleus takes place even ut 
ordinary temperatures. The author believes the hydrogen-atom thus 
replaced to be one in close proximity to the hydroxyl-group which is 
only displaceable by acid radicals, and not, as Gerichten and Schrotter 
contend, one of those combined with the nitrogen-atom. He declines 
to accept as proved, the formation of methylethylpropylamine by the 
decomposition of ethocodeine methyl-hydroxide, on which Gerichten 
and Schroétter base their argument. On the latter supposition, the 
author should have obtained dimethylpropylamine by the decomposi- 
tion of methocodeine methyl-hydroxide, whereas he only obtained 
trimethylamine. He believes the decomposition to take place accord- 
ing to the equation— 
C,sH»NO;(CH;),CH,OH = N(CH;); + CisHwO, + CH;.OH + 
CH, + 2H,0. 


The ethyl compound would then give ethylene in the place of methyl- 
ene, and this was observed by Gerichten and Schrétter, but ascribed 
by them to a secondary reaction. 

The author is inclined to look upon laudanine as a morphine deriva- 
tive containing propionyl, but in which the relative character and 
stability of the two hydroxyl-groups is different to what is the ease 
in morphine. He is now continuing his researches in that direction. 

| > 2 

Pseudomorphine. By O. Hesse (Annalen, 222, 234—248).—In 
his first communication on this alkaloid, which he obtained from 
opium, the author stated his belief that it was identical with the oxy- 
morphine of Schiitzenberger, and that its formula was C,,H, NO, 
Brockmann and Polstorff (Abstr., 1880, 408) contended that this 
oxymorphine had the constitution (C,,H,NO;)., and based their 
assumption principally on the fact that nitric oxide was evolved in 
its production from @ solution of morphine hydrochloride and silver 
nitrite, whereas the formula C,;H;NO, would require an evolution of 
nitrous oxide. The author now shows that if an aqueous solution of 
morphine hydrochloride is mixed in molecular proportions with 
solution of potassinm nitrite, and the whole heated for some time at 
60°, crystals of oxymorphine are formed, and a gas evolved which does 
not turn red in contact with the air, and is consequently not nitric 
oxide. The formation is evidently due to the decomposition of mor- 
phine nitrite, 2C,;H,.NO;,HNO, os 2C,,H NO, + N,0 + H,O, and the 
author points out that an evolution of nitric oxide, when silver nitrite 
is used, might also be explained by the equation 4C,,H,.NO;,HNO,; = 
4C,;H,NO, + N, + N,O, + 2H,0. 

The author now finds that the body C,,H,,NO, is a hydrate of the 
real base, and that the formula for oxymorphine is therefore 
The hydrate loses its water at 130°, but the base is so very hygroscopic 
that it is only by taking special precautions that rehydration can be 
prevented. The less crystalline the specimen in question, the more 
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marked is its hygroscopic character. The alkaloid is best purified by 
solution in ammonia, from which it crystallises in colourless crusts 
containing 14H,0, which it loses at 130°. The hydrochloride, 
C;;H,NO;,HCI, crystallises in scales containing, under varying condi- 
tions, respectively 1, 2, 3,.and 4 mols. H,O. A basic hydrochloride, 
(C;;HNOs)2,HCl + 6H,0, is obtained in microscopic crystals from a 
hot neutral acetic solution on the addition of sodium chloride: from a 
cold solution, the basic salt crystallises with 8H,0. ‘With platinum 
chloride both the neutral and basic salts yield a yellow flocculent 
platinochloride, (C,;Hi;NOs),,H,PtCl, 

The hydriodide, C\;H,,NO;,HI + H,0, loses its water when exposed 
to the air: the chromate, (C,;,;H,;,NO;).,41,Cr.0, + 6H,0, loses 4H,O at 
80°: the sulphate crystallises with 6H,O, and effloresces slightly in 
dry air, but when crystallised from boiling water it is stable: the 
owalate yields shiuing.scales, with 8H,O- the acid tartrate, 


C,;,H,;NO,;C,H.O, + 6H,0, 


crystallises in needles or prisms. Heated for two hours at 120° with 
acetic anhydride, pseudomorphine yields diacetylpseudomorphine, 
CHis(C,H;0,)2.NO;. It crystallises from ether in concentrically 
grouped flat prisms, containing 4H,0, which it loses in the desiccator. 
It is moderately soluble in ether and chloroform, very soluble in 
alcohol, in which.it yields a strongly alkaline solution. It -contracts 
at 250°, but does not melt until 276°. It gives no coloration with 
ferric chloride. With hydrochloric acid, it fovms a salt crystallising 
in quadratic tables, easily soluble in water. With platinum chloride, 
this salt yields.a-pale yellaw flocculent platinochloride, 


[Ci H,,(C,H;0).N Os }2,H2PtCl, + 6H,0. 


The di-acetyl compound is easily reconverted into the original base 
by heating it with alcoholic potash. It is olear, therefore, that the 
hydroxyl-groups of morphine are still .present in pseudomorphine. 
The author was unable to obtain a methyl compound by the action of 
potassium .hydroxide and methyl iodide. He, however, obtained 
pseudomorphine methyl-hydroxide, C,;HyNO;,MeOH. The author also 
believes pseudomorphine to be identical with the substance which 
E. L. Meyer (Ber., 4, 121) obtained by the action of moderately con- 
centrated sulphuric-acid on @ nitro-compound which he had obtained 
by passing a strong current of nitrous.anhydride into water in which 
morphine was suspended. L. T. T. 


Ptomaines and Analogous Compounds. By A. G. Poucuer 
(Compt. rend., 9'7, 1560—1562).—The alkaloidal compounds which 
exist normally in urine, feces, and the excrements generally, are 
identical with or very closely related to those formed by the putrefac- 
tion of proteids out of contact with air. The alkaloidal products from 
both sources are certainly mixtures, probably of homologous com- 
pounds. They are separated by converting them into tannates, which 
are then decomposed by lead hydroxide in presence of strong alcohol, 
the lead being finally removed by hydrogen sulphide, and the liquid 
submitted to dialysis. After some time, the mixture is separated into 


618 ABSTRACTS OF CHEMICAL PAPERS. 


(1) a liquid portion difficult to dialyse, and (2) crystalline substances 
which dialyse easily. 

The liquid portion obtained from urine, which the author terms the 
extractive matter of urine, is a neutral syrupy liquid which does not 
crystallise even after prolonged exposure in a vacuum, It has the 
composition C;H,NO,, yields precipitates with the general reagents 
for alkaloids, is altered on exposure to air, is converted into a resin 
by hydrochloric acid, and is rapidly oxidised when mixed with 
platinum chloride solution. It does not yield a platinochloride. 

The dialysate from urine contains a base C,H,,.N,O, or C;H,N,0,, 
which crystallises in bundles or irregular spheres, and is soluble in 
dilute alcohol, almost insoluble in strong aicohol, insoluble in ether, 
It has a feebly alkaline reaction, and yields crystallisable salts. The 
platinochloride forms deliquescent golden-yellow rhombic prisms. 

The liquid portion from the products of putrefaction is a mixture 
of volatile bases (probably the hydropyridic bases described by Gautier 
and Etard) and variable substances. 

The dialysate when mixed with platinum chloride yields two 
platinochlorides, the one, (C;HisN,0,)2,H.PtCk, crystallising in pris. 
matic needles, and insoluble in strong alcohol, the other, 


(CsH,.N,0,)2,H,PtCh, 


forming a dull yellow powder somewhat soluble in strong alcohol, but 
insoluble in ether. Both these bases are allied to the oxybetaines, 
Their hydrochlorides form silky needles, which are altered by excess 
of hydrochloric acid and by exposure to air. The base, C;H,.N,0, 
forms short, thick prisms, which become brown when exposed to 
light, the other, CsH,,N.0,, crystallises in needles which seem to be 
more stable. Their solutions give the general reactions for alkaloids. 
The precipitates with sodium phosphomolybdate are reduced some- 
what rapidly, and are soluble in ammonia with formation of a blue 
solution, like the precipitate formed by aconitine under the same con- 
ditions. 

All these compounds are violently poisonous to frogs, producing 
torpor and paralysis, with destruction of reflex action, and rapid 


death. C. H. B. 


“Ptomaine.” By J. Guarescut and A. Mosso (J. pr. Chem. [2], 
28, 504—512).—Influence of Ptomaine Hydrochloride on Nerves and 
Muscles.—The experiments made on frogs after destroying the spinal 
cord yielded the foliowing results:—When a frog has been poisoned 
with ptomaine hydrochloride, the gastrocnemius muscle no longer 
contracts regularly when the ischiadic nerve is slightly irritated. Its 
irritability is soon lost. It appears as if some time were required for 
the energy to accumulate in the nerve centre before the same amount 
of irritation will produce the contraction of the muscle. The 
authors stute that the destruction of the irritability of the motor 
nerves is by no means an action characteristic of curare, for they find 
that when a nerve dies from any cause whatever the motive fibres are 
first affected, and the direct irritability of the muscle is the last to 
disappear. There is no poison known which kills the muscle and 
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leaves the nerves their functions. By slightly compressing the 
ischiadic nerve of a frog with a pair of nippers, the leg becomes 
paralysed, and exactly the same appearances are manifested during 
its loss of irritability as are shown in a case of poisoning by curare. 

The authors have made a chemical examination of fresh brain sub- 
stance according to the Stas-Otto method, and find it to contain 
ammonia, trimethylamine, and ptomaines. The experiment was made 
in winter, and 24 hours after the death of the animal. An examina- 
tion was also made of the constituents of fresh beef. Ten minutes 
after the death of a calf 50 kilos. of its flesh was cut up and heated 
for several hours on a water-bath with dilute sulphuric acid. The 
mass then filtered, and the filtrate, after separation of the fat, evapo- 
rated toa syrup. This was twice treated with three times its volume 
of 97 per cent. alcohol. The alcoholic liquor was partially distilled, 
the volatile products being passed into hydrochloric acid. The 
remainder was evaporated and the residue treated with ether. On 
evaporating the ether a yellow residue A was obtained. The acid 
solution was rendered alkaline by adding ammonia and then shaken 
with ether. The ether on evaporation left a residue B. Finally the 
pulpy residue was extracted with benzene. Residue A contained 
succinic acid, lactic acid, and small quantities of alkaloids. B con- 
sisted of a yellow alkaline liquid, which, on standing, deposited 
microscopic crystals. The quantity obtained was not sufficiently 
large to allow a thorongh analysis to be made. The authors give a 
list of the reactions of the substance. The residue from benzene 
consisted of minute traces of alkaloids. 

Considering the possibility that in the method just described the 
alkaloids may be produced by the action of sulphuric acid on the 
albuminoid substances, the authors repeated the process, substituting 
tartaric for sulphuric acid. They found that residue A was very much 
less; succinic acid could not be detected. Residue B was reddish- 
brown and contained traces of alkaloids. 

By extracting the flesh with water only at 50—60°, crystals of 
methylhydantoin melting at 159—160°5° were obtained, but no trace 
of alkaloids. It appears that in the absence of foreign acids, fresh 
acid animal substance yields only traces of alkaloids, or none, and 
that their formation is due to the decomposition of albuminoid sub- 
stances. J. I. W. 


Gelatin. By H. Weisxe (Bied. Centr., 1883, 673).—The author 
has prepared gelatin in various ways, and has found that the products 
differ in properties. Pieces of bone were treated repeatedly and for a 
long time with dilute hydrochloric acid to remove the inorganic 
matter as completely as possible; they were then washed. Gelatin 
made from this is not precipitated from its solutions by tannic acid 
unless a few drops of a solution of a salt (sodium chloride, &c.) are 
added simultaneously; in other respects it does not differ from 
ordinary gelatin. By boiling bones free from mineral matter with 
repeated quantities of water, and then dissolving the residue by 
heating with water under pressure, two solutions are obtained which 
when evaporated to dryness at 100° yield two kinds of gelatin 
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differing from one another and also from the above variety in various 
properties. D. A. L, 


Physiological Chemistry. 


Influence of the Salts of Sea-water on Fresh-water Animals 
and the Causes of the Death of Freshwater Animals in Sea. 
water and Marine Animals in Fresh Water. By H. pg Varicyy 
and P. Bert ( Bied. Centr., 1883, 652—655).—Varigny has studied the 
influence of some of the salts contained in sea-water on the develop. 
ment of frog-spawn and tadpoles. Their development was not 
arrested either by solutions containing per litre 2°2 grams magnesium 
sulphate, or by solutions containing as much as 3 grams of potassium 
chloride per litre, or even 4 grams of magnesium chloride. Sea-water 
contains 2:2 grams MgSQ,, 0°7 gram KCl, 3°5 grams MgCl,, and 20— 
25 grams NaCl per litre. Moreover tadpoles hatched in the 2°2 grams 
per litre magnesium sulphate solution can thrive in a solution in which 
the magnesium sulphate is gradually increased to 4 grams per litre, 
But sodium chloride, even in quantities below the proportion in sea, 
water, destroys the vitality of frog-spawn and tadpoles. In solutions 
of equal parts of fresh and sea-water, tadpoles 10—20 days old die, 
whilst those 5 or 6 weeks old make scarcely any perceptible progress 
in their development. These results confirm those obtained by Bert 
(Compt. rend., 9'7, 133), who, moreover, points out that the amount of 
chlorides in sea-water is sufficient to kill fresh-water animals in from 
30—40 minutes. The cause of death in animals protected by slime is 
exosmotic action on the gills; whilst in animals not so protected, such 
as frogs, &c., the body becomes dry through exosmose, and the animal 
loses from } to $ of its weight; thus a frog will die if one of its 
feet is immersed in sea-water. A fully grown and uninjured eel can 
live a long time in sea-water; if, however, any of the protecting 
slime is removed the animal dies in a few hours. Larger animals 
can resist this action better than smaller ones. The activity of the 
water increases as the temperature rises. Experiments were now 
made on adaptability, and it was observed that when sea-water is 
gradually added to fresh water containing living tadpoles, crusta- 
ceans, &c. (also conferva), the animals (and plants) continue to live in 
a salted fresh water in whith they would soon succumb if removed 
direct from fresh water into such a mixture. Perfect adaptation was 
obtained with the crustacean water-fleas, for after sonie time they 
became so accustomed to the mixed waters that they died when they 
were returned to their original element—fresh water. In another 
experiment with these animals 1 part of sea-water was added to 2 parts 
of fresh water; within a few days all the animals died, but in another 
few days fresh animals appeared, having been hatched from the eggs 
of their deceased progenitors, from which they differed only in size. 

Fresh water infusoria and conferva can withstand a water contain- 
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ing enough salt to kill fish and crustaceans, which is about the 
quantity equivalent to a mixture of 1 part sea with 2 parts fresh 
water. They may be made to live in a water equivalent to equal parts 
of sea and fresh water, provided the amount of salt is only increased 
at the rate of 0-1 gram per litre per diem. 

By converse experiments with marine animals the authors find that 
they die in fresh water from want of sodium chloride; and the want 
cannot be supplied by either potassinm or magnesium salts, or by 
raising the sp. gr. of the fresh water by means of glycerol or 
sugar, &c. 

The immediate cause of death is endosmosis; the gills of fish, 
mollusca and annelida swell, whilst the muscles of annelida and am- 
hioxus and the arms of cephalopoda lose their power of contraction. 

Adaptation experiments with marine animals under reverse condi- 
tions to those described above, give perfectly analogous results. The 
authors are now studying the effect on marine animals of raising the 
quantity of salt in sea-water. D. A. L. 


Influence of Fresh Water on Marine Animals and Vice 
Vers. By F. Piareau (Bied. Centr., 1883, 786),—The author was 
working in this direction in 1870, and arrived at the same results as 
Varigny and P. Bert (preceding Abstract), in spite of the fact that 
his method was a totally different one. J. K. C. 


Action of Cold and Warm Baths on the Temperature of the 
Animal Body. By A. Pierzer (Bied. Centr., 1883, 712).—It is a 
known fact that cold baths lower the temperature of the body, but 
that in consequence of the external cooling the influence of the regu- 
lating power of the skin is soon at work, and causes an increase in 
temperature. If, however, an animal cooled by cold water is im- 
mersed in a warm bath a further reduction of temperature takes 
place with astonishing rapidity. This fact has been verified by many 
experiments with healthy and feverish rabbits; the following are 
examples of the investigations :— 


Temperature of Animal at Starting, 38°6—38°7° C. 


Temperature of bath, °C..... 30 40 9 
” » animal, °C... 38°5—38'2 38:1—38°0 38°05 


Temperature of bath, °C..... 40 9 40 
» » animal, °C... 37°7—37°5 37°5 37:0—36°8 


Feverish Animal, 40°2—40°3°C. 

Temperature of 

bath, °C..... 30 40 29 12 40 
Temperature of (air) 

animal,°C... 40:0 39:8—39°7 39:°7—394 39°0 38:6—38°5 
Temperature of hath, °C. .... 9 40 9 40 

% ™ animal, °C... 383 37°8—37°2 37°5 36°6 
VOL. XLVI. 2¢ 
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In one case the temperature of the body was reduced 5° by alternate 
treatment with warm and cold water. It was also observed that 
simultaneously with the lowering of the temperature there is a 
decrease in the amount of oxygen required, and consequently a reduc. 
tion in the oxidation-process of the body. D. A. L. 


Comparative Value of Fresh and Artificial Butter. By A. 
Mayer and P. ULDALL (Bied. Centr., 1883, 776—778).—This paper 
gives the results of Mayer's work (which has already been abstracted 
in this Journal, Abstr., 1884, 92), together with some critical remarks 
by Uldall. The latter adverts toa feature in Mayer’s experiments, 
that the persons under treatment were not fed for some days pre- 
viously with the butter on trial. This, however, he thinks would only 
slightly alter the results in favour of artificial butter, making the 
digestibility of the two about equal. J. K. ©. 


Value of Bran for Human Food. By M. Rusner (Bied. Centr, 
1882, 677—679).—Bran, as is well known, contains nearly the same 
proportion of the most important group of food constituents as flour, 
the quantity of albuminoids and fat being even greater ; therefore the 
question as to the expediency of employing flour prepared from the 
entire grain, or flour without bran, for bread-making is a very im- 
portant one, and of course amounts to this :—Is it better to separate 
the bran and use it as fodder for cattle, or to leave it in the flour 
employed for human food? In order to decide this point, the author 
has conducted some experiments which, along with his conclusions, 
are briefly described below. A man was fed on bread made from 
different qualities of flour; he received about 900 grams of bread and 
1°5 litre of beer daily, water being given if more drink was required. 
The experiments were continued for periods of three days. The 
qualities of flour employed were :—1. The finest constituting 30 per 
cent. of the yield from wheat-corn, which was a mixture of Odessa, 
Californian, and English wheat. 2. A medium quality, being 70 per 
cent. of the flour obtained from a mixture of Girka and Minnesota 
wheat. 3. The whole-meal flour of the Bread Reform League. The 
loss per cent. of the food-constituents passing away unused with the 
excrement in each case is as follows :— 


Dry Fat (ether Carbo- 

Kind of flour. matter. Nitrogen. extract). hydrates. Ash. 
Finest ‘OF 20°07 44°69 1:10 19°28 
Medium .... ‘ * 24°56 62°83 2°57 30°35 
Whole meal.. 12°23 30°47 51°14 7°37 4498 


These numbers speak for themselves. The cellulose walls of the 
husk-cells form doubtless the chief obstacle to the complete utilisation 
of the nutritious matter in coarse bread. The author points out that 
although the quantity of coarse bread digested in the human body is 
less than that of fine bread, nevertheless there is a quantity of 
nutritious matter utilised in the intestines from it and from the bran 
contained in it; and from this stand-point alone no objection can be 
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raised against its use as an article of human diet. When however it 
is used it should be ground very much finer than it is at present 
customary to do. But from an economical point of view, the use of 
bran in bread is not recommended, for to obtain it, it is taken from 
animals which can digest it more completely than Kiman beings, and 
do therefore obtain more value from it. It is further shown that 
taking into consideration the husks which must be removed, and other 
losses which occur during grinding, a greater yield than 85 per cent. 
cannot in any case be expected from the mill.: D. A. L. 


Influence of Feeding with Cotton-cake Meal on Milk 
Excretion. (Bied. Centr., 1883, 683—684.)—On the whole, results 
from three series of experiments determine in favour of the use of 
cotton-cake meal for increasing the yield of milk. D. A. L. 


Guanine in Fish. By E. Ewatp and C. F. W. Kruckensere 
(Chem. Centr., 1883, 705).—Guanine is pretty generally distributed 
in the skin of fishes; it is, however, not a characteristic excretion, 
but is simply produced in certain tissues. D. A. L. 


Researches on the Diseases of Animals. By Pasteur and 
others (Bied. Centr., 1883, 674—677).—Pasteur’s results may be 
summarised as follows:—It is proved by inoculation experiments 
that both quiet and raving madness originate from the same poison. 
The symptoms of madness are extremely variable, and depend appa- 


rently on the part of the nervous system attacked by the poison. The 
infectious matter is in the form of microbes in the saliva of mad 
animals; inoculation with it causes death in three ways—either by 
microbating the saliva, or by the excessive productivn of pus, or by 
the development of madness. The marrow, brain, and spinal cord are 
always virulent in all animals dying of madness, the virulence in- 
creasing until putrefaction sets in. Im one case a brain was sus- 
tained at a temperature of 12° for three weeks by this action. To 
produce madness quickly and surely, after trepanning, inoculate in the 
skin on the surface of the brain ; the disease will make its appearance 
in 6, 8, or 10 days. The malady produced by injection into the blood 
system exhibits symptoms which differ greatly from those of raving 
madness caused by a bite or by inoculation after trepanning, and 
hence many cases of the quiet form may escape observation. In those 
which may be termed moderate, pronounced paralysis ensues, whilst 
raving and howling are not observed. When the poison is injected into 
the blood, the spinal cord seems to be the first point attacked. Injec- 
tion of saliva or blood from a mad subject into the veins does not pro- 
tect a dog from a subsequent outbreak of madness or from death after 
a second inoculation of mad matter, either by trepanning or injection 
in a vein. Cases of spontaneous recovery have been observed when 
early symptoms only were developed, but never after the symptoms 
became violent. In some cases after they had disappeared they re- 
turned after two months, whereupon death followed. 

As a great many sheep are lost after protective inoculation for 
sheep-pock, Peuch has investigated the subject, and from the results 
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of his experiments draws the conclusion that this danger may be 
greatly reduced by using small quantities of lymph diluted 60—120 
times. 

Thiernesse and Degive have made experiments on protective inocn- 
lation for lang epidemics. Their results show that 2 grams of lung- 
epidemic poison may be injected into the veins without danger, 
provided it does not touch the cell-tissue. Immunity to the same 
extent results from this injection as from the tail inoculation recom- 
mended by Willems. Immunity in this case is sometimes perfect, 
and does not cause changes which occur when the disease is taken in 
the natural way. D. A. L. 


Chemistry of Vegetable Physiology and Agriculture. 


Effect of Artificial Influences on the Internal Causes of 
Growth. By E. Wo.tny (Bied. Centr., 1883, 690—698).—It has 
been stated that the development of plants can be usefully modified 
by artificial means (C. Kraus, ibid., 1882, 324). The author has now 
experimentally proved such to be the case. 

Effect of Drying the Seed Tubers on the Yield of Potatoes.—The 
drying was conducted in two ways, either at a moderate room tem- 
perature, 8—10°, when the tubers were laid out and exposed to light 
for some time before sowing, or at 30—35° a short time before plant- 
ing. In the first case shoots were developed, whereas in the second 
case no germination ensued. In field experiments, plots planted with 
seed tubers dried by either method yielded greater weight, larger 
number, and more large tubers than plots planted with fresh seed tubers 
at the same time and treated in the same manner as the foregoing. 
This increase was more marked in the case of plants from small seeds; 
this result is, however, exceptional. These facts only apply to wet 
soils and damp climates. 

Influences of Climate, of Condition, and Eatent of Soil on the Stem 
Production of Cultivated Plants.—Light favours development of side 
shoots; want of light, on the other hand, favours growth of the stalk; 
therefore plants grown in diffused light or under the shade of trees do 
not excel in side shoots. TRe soil must contain sufficient water, and 
must be sufficiently warm to supply the necessary nourishment for 
the development and growth of the side shoots. Thick planting is 
not recommended, because the plants shade one another, and in this 
way affect the light, and the growth above ground is excessively long, 
which is not favourable to side growth. Moreover evaporation is 
increased, and the temperature and humidity of the soil are therefore 
lowered, which is detrimental. In fact the stem production is weaker 
the closer the plants are placed together, other conditions being 
similar, 
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Effect of Mowing and Feeding-off Plants on the Production of Side 
Shoots—Removing the principal stems from plants either by mowing 
or feeding-off is very beneficial to the reproductive powers of the 
plants, inasmuch as it reduces the amount of leaf evaporation, and 
thus increases the amount of water in the soil; this increase is, how- 
ever, only slight, because at the same time it (mowing, &c.) raises the 
temperature of the soil by favouring insolation ; it also allows the free 
access of light to the young shoots. It is therefore advisable to cut 
grasses, clover, &c., as early as possible, for by prolonging the growth 
the soil becomes dry and the light is shut out from young shoots. 
Cutting must not be too frequent, for frequent interruption of growth 
lowers the yield. Even when the ground is already dry it is better to 
mow the plants, because in case rain comes the leaves of unmown 
plants hold back the water which would be useful in the soil. 
Mowing potato plants in an early stage of growth lowered both 
weight and number of harvested potatoes. 

Removing the shoots from the seed tubers increases the number of 
potatoes harvested ; there are, however, a smaller number of large 
and medium tubers, and the total harvest is slightly lowered. 

Removing the top joint at a not too early period from peas, beans, 
and vetch plants increased the number of side shoots, but lowered the 
yield of seed and partly of the straw. Experiments with maize plants, 
in which the male blossom was removed from alternate plants, so that 
the blossoms of the untouched plants were sufficient to fertilise all the 
female blossoms, showed that this operation increased the number of 
heads, the total harvest, the quantity of ripe corn, and in most cases 
the straw, whilst the number of shoots from the parent stem was in 
most cases diminished. D. A. L. 


Effect of Variations in the Quantity of Oxygen on the 
Growth of Plants. By A. Wieter (Bied. Centr., 1883, 715).—The 
object of the present investigation is to ascertain what reduction of 
oxygen in the atmosphere is required to arrest vegetable growth, or 
to diminish the rate of development. Seedlings of the following 
plants were employed :—Helianthus annuus, Vicia Faba, Lupinus 
luteus, Brassica Napus, Curcubita Pepo, Coprinus lagopus, Mucor 
Mucedo, and Phycomyces nitens. The first experiments showed that the 
quantity of oxygen capable of sustaining vegetable growth is an 
extremely small quantity ; thus the limit for L. luteus is from 1°32 to 
0'00001865 c.c.* of oxygen in 1500 c.c., whilst the limit for Phyco- 
myces is from 1°94 to 2°90 c.c. In another series of experiments, 
plants grown in rarefied air are compared with those grown in atmo- 
spheric air. With H. annuus growth gradually increases during the 
diminution of pressure to 100 mm., the growth then diminishes 
suddenly until 5 to 10 mm. is reached, when the rate of growth is the 
Same as in ordinary air. The maximum of vigour for V. faba lies 
between 100 and 300 mm., whilst the diminution commences at 
50 mm. Under increased pressure the growth at first decreases, but 
subsequently increases, and then becomes more considerable than in 


* This number is very probably a misprint. 
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the open air. These results help to explain the rapid growth of plants 
in elevated regions. D. A. L, 


Influence of Radiant Heat on the Growing Parts of Plants, 
By J. Worrmann (Bied. Centr., 1883, 685—687).—For every species 
of plant there is a certain range of temperature especially favourable 
to the growth of the part of the plant exposed to it, and between the 
maximum and minimum of this range is the most favourable point 
(the optimum). Experiment has proved that plant-growth depends 
essentially on the degree of temperature to which a plant is exposed. 
Van Tieghem has therefore suggested that if the growing part of a 
plant is exposed to unequal temperatures on different sides, the side 
exposed to the most favourable temperature would grow quicker than 
the other, and thus cause curvature with the convexity towards the 
most favourable source of heat. The author has experimented in this 
direction with Phycomyces nitens, Lepidium sativum, and Zea Mays, 
and finds that his observations do not agree with the above hypothesis, 
inasmuch as the parts of plants capable of curvature bend sometimes 
towards and sometimes from the source of heat, irrespective of 
increased or retarded growth resulting from either favourable or un- 
favourable heating; thus maize always bends towards the source 
of heat, even when the other side is exposed to the optimum 
temperature. D. A. L. 


Correlative Growths in the Vegetable Kingdom. By J. 
v. Sacus (Bied. Centr., 1883, 714).—The author applies the term 
“correlation of growth” to the influence a growing organ exerts on 
the growth of another organ in the same plant. Many illustrations 
are given. For example, cutting off the leaf-shoots of a potato 
plant prevents the formation of underground tubers, whilst removing 
the underground tubers causes the formation of tubers on the leaf 
stem above ground. When the radiating top of Abies ezcelsa is 
removed, lateral branches develop, become vertical, and finally assume 
the form of radiating tops. This the author explains by the assump- 
tion that the organs of the plant act as competitors for the common 
store of nutritious matter, each homogeneous organ, so to speak, 
competing for its own special food, its removal, therefore, necessitating 
a more vigorous attack on the nutritious matter in order to effect its 
regeneration. Another form of correlation depends on the interde- 
pendence of different organs, that is, when the increased or diminished 
development of an organ influences the development of another organ 
connected with it functionally as a whole. For instance, in ordinary 
land plants the development of leaf surface is accompanied by pro- 
duction of chlorophyll, rising of sap, and consequently formation of 
wood and extension of roots, whilst in submerged water plants 
capable of absorbing nutriment with their entire surface transpiration 
is not required, and so the formation of wood and extension of root 
are found wanting. Other examples are given. D. A. L. 


Influence of the Amount of Soil on the Development of 
Roots of Various Plants. By He.triscen (Bied. Centr., 1883, 


627 


VEGETABLE PHYSIOLOGY AND AGRICULTURE, 


756—775).—The proper structure of the roots was first observed by 
planting seeds in boxes full of sawdust. After growing for six or 
eight weeks the plants were removed, the roots washed, and their 
form noted. In the case of the pea, the original tap root throws out 
branches which grow faster than the tap root, and in time surpass it 
in length and abundance of secondary roots. Beans begin in the same 
manner, but the first side roots are stronger and stiffer than those of 
the pea, and do not grow to sucha length. They increase, however, 
regularly throughout, giving the whole root the form of an inverted 
cone, the original tap root being the longest. The root of the lupine 
is developed on an entirely different plan, assuming in time the form 
of an upright cone, the upper part of the tap root being free from 
branches, which are almost confined to the lower half. During the 
earlier stages of growth the roots of all three grow very rapidly, but 
their relative growth diminishes with the age of the plant. In the 
case of oats, the total length of root branches was found to average 
40 metres per plant. Diminution of the volume of the soil was found 
to damage lupines earliest, then buckwheat, peas, barley, clover, and 
beans in descending order. When the quantity of soil is too small 
for the proper growth of the roots, the crops are damaged in propor- 
tion to the diminution in the soil. The same result occurs when the 
plants are sown too closely together—they do not thrive so well, and 
their time of vegetation is shorter. In the case of barley, the author 
found that one plant per kilo. of soil was about the right proportion. 
The depth at which the seeds were planted (2—6 cm.) made ve 

little difference in the growth of the roots. J. K. C. 


Effect of Altitude on Plant Growth. By A. Ancor (Bied. 
Centr., 1883, 713).—The author has observed that the harvest period 
of winter rye in France is delayed four days for every increase of 
100 meters in altitude. D. A. L. 


Studies on Evaporation. By A. Soraver (Bied. Centr., 1883, 
687—699; comp. Abstr., 1881, 1059).—Previous researches have 
shown that the water which is evaporated consists both of that pro- 
duced within the plant by oxidation and that which has served 
simply as a carrier of nutritious matter and has passed through the 
organism undecomposed. It has also been proved that the greater 
the amount of new substance added, the more carbonic anhydride and 
water is given up by the plant. Hence, in the author’s opinion, the 
amount of evaporation should indicate the amount of work done by a 
plant, and vary therefore according to the size of the working parts of 
the plant. Making use of the data supplied in this manner, the author 
now finds that with plants of the same species, and grown under 
like conditions, those having less leaf-surface work harder to produce 
a definite amount of substance than those having a greater leaf sur- 
face, and therefore the transpiration per square centimeter of leaf is 
smaller the greater the available leaf surface of the individual plant. 
Thus in some experiments with three gourd plants he found that 
diminishing the leaf surface by removal of leaves from one plant on 
two occasions did not alter the amount of evaporation in the least, 
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and even when half the leaves were removed from another plant, a 
reduction in the amount of evaporation ensued at first, but after eleven 
days the evaporation was equal to that of an untouched plant. Thus 
by removing some of the leaves of a plant, the remaining leaves do 
relatively more work and develop a higher relative evaporation 
coefficient than those of an untouched plant. This extra activity is 
derived from the roots, and therefore the growth above ground is 
going on at the expense of the subterranean growth, and the result 
of this diminished root growth is made evident in subsequent de. 
velopment of the plant, e.g., in the size of the organs above — &e. 
~AL 

Respiration and Transpiration of Fungi. By G. Bonnter and 
L. Manatn (Bied. Centr., 1883, 712).—All the present experiments 
with fungi prove that the volume of oxygen absorbed during respira- 
tion is greater than the volume of carbonic anhydride produced, and 
in various kinds of fungi the proportion of the absorbed oxygen to 
the volume of carbonic anhydride fluctuated between 0°55 and 0°81. 
When the respiration takes place in a confined volume of air, the 
oxygen is soon entirely consumed, whilst on account of internal 
respiration large quantities of carbonic anhydride are continually 
evolved. Respiration increases regularly with the temperature, while 
the proportion of oxygen to carbonic anhydride does not change per- 
ceptibly for one and the same species. The intensity of respiration 
increases with the humidity of the air. Diffused light, on the other 
hand, lowers it, the reduction in many cases amounting to two-thirds 
of the total quantity of carbonic anhydride. Respiration is, however, 
greater under the influence of the more refrangible rays than it is 
under the influence of the less refrangible rays. 

Evaporation is greater in diffused light than in darkness, the 
difference amounting in some cases to one-half of the weight of the 
water evaporated. D. A. L. 


Function of Tannin in Plants. By E. Kurscuer (Bied. Centr., 
1883, 713).—Investigations were made with Vicia faba, Helianthus 
tuberosus and annuus, Ricinus sanguineus, and Phasevlus multiflorus, 
plants well adapted for the purpose, as they were found to be typical 
examples of the different locations of tannin; inasmuch as it is dis- 
tributed throughout the plant in the Vicia and Helianthus, whilst it is 
only local and inactive in the Ricinus and Phaseolus plants. In the 
last two species, tannin is not found in the top of the plants, nor in the 
cell-walls, nor in the general sap during the period of vegetation; 
moreover, it is never equally distributed throughout the tissue-com- 
plex, but is confined in separate secluded cells where it, at the most, 
changes to a red colouring matter without being used in the general 
development, whilst with the Vicia and Helianthus tannin is found in 
all the tissues soon after germination, but disappears with the forma- 
tion of organs. Vicia tannin is iron-green, Ricinus iron-blue. Tannin 
apparently takes part in the formation of and primary differentiation 
of the tissues, but does not take part in the further growth of the cell- 
walls; the most feasible use attributed to this substance is in aiding 
respiration. D. A. L. 
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Effect of Drying on the Germination of Seeds. By P. v. 
TizcueM and G. Bonnrer (Bied. Centr., 1883, 715).—It is well known 
that dried seeds can germinate in a perfectly normal manner, and that 
in such cases the temperature and length of exposure are of the utmost 
importance. For example, two lots of Vicia faba seed were exposed 
respectively for 24 hours to temperatures of 35° and 85°; both lots 
were now treated in the same manner, and after three days the 35° 
lot had germinated, whilst the other lot had not. After eight days, 
all had germinated; those from the seed exposed to the lower tem- 
perature were stronger, and continued developing; whilst those of 
the 85° portion soon stopped in their germination. Cereal seeds were 
now dried until they had a constant weight at 100° (a) and at 35° (0) ; 
of series (a) none germinated ; series (b) germinated as follows :— 
Rye, 100 per cent.; oats, 90; barley, 83; and maize 20 per cent. 
Rye-grain, even after exposure fora short time to 100°, showed signs of 
vitality, and after its drying (for six days) at 8U° and then setting for 
germination, in four days all the grains had sprouted. The deadly 
temperature for rye-grain is therefore considerably higher than the 
coagulating temperature of albumin. D. A. L. 


Presence of Mannitol in the Anana. By L. Linver (Bull. Soc. 
Chim., 40, 65—66).—In the course of the analysis of ananas from 
Pernambuco and Brazil, the author isolated crystals of mannitol; the 
quantity obtained was equal to more than 1 per cent. of the fresh 
fruit. The identity of the crystals with mannitol was established by 
combustion, crystalline form, solubility, and absence of rotatory and 
cupric oxide reducing power. V. H. V. 


Sulphuring of Vines. By A. Basarow (Bied. Centr., 1883, 700).— 
The author is not satisfied with the explanations already offered as to 
the manner in which sulphur acts on the vines. He therefore made 
the air from a sulphured vine pass through a solution of caustic 
soda, and on subsequent examination he detected sulphurous acid, 
and determined it in the soda-solution, showing that oxidation of 
the sulphur takes place. D. A. L. 


Nature of Hop Mildew and Means of Counteracting it. By 
A. Scuwartz (Bied. Centr., 1883, 718—719).—Mildew is the result of 
an unsound state of the hop-plant caused by climatic influences, cold 
winds, severe frosts, sudden changes of temperature, and excessive 
humidity, whereby the plant is weakened, its growth hindered, and it 
therefore becomes an easy prey to the insects. The hop louse, 
Phrodon humili, lays its eggs either in the ground in the neighbour- 
hood of hop gardens or on the stems and leaf-stalks of hup-plants, 
choosing by preference the sickly plants as noted above. Plants 
sheltered by trees or hills, or otherwise protected from the changes 
of weather, are exempt from these visitations. Proximity to the sea 
is destructive, to a certain extent, to these insects. In wet seasons, 
plants grown on rich soils are more subject to mildew than those 
produced on poor and therefore drier soils. Moreover, plants set late 
can resist the attack better than those sown earlier, inasmuch as 
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they are less frequently exposed to fluctuations of temperature. 
Mildew can be prevented by washing with soft soap and water, pro. 
vided the washing is commenced in time, regularly and systemati- 
cally continued until the cleansing is complete, and carefully watched. 
Further researches are required to study the habits, &c., of these 
and other leaf lice. D. A. L. 


Composition of Saxon Barley. By M. Mircxer (Bied. Centr, 
1883, 698—700).—The author has compared the results obtained 
from the examination of several samples of Saxon barley with results 
obtained from other kinds of barley, in the following manner :— 


Mean of results, per cent. 


Constituent. For Saxony | For the composition of barley. 
barley. 
By the 
Author. | ByJ. Kahn.| By E. Wolff. 


PNIO a oninicinncncdecascennosee 
IK 60 06 oe eeeceensebeoes 
ME Skagen sewed s0cenedecccendaned 
Non-nitrogenous extractive matter .. 
FE nth ck wens b000 ceekeneaaeeean 


It will be observed that in the Saxon barley the percentage of 
albuminoids and fibre is low, whilst the amount of non-nitrogenous 
extractive matter is large; and it is these qualities which make the 
barley of such high value. With regard to the low percentage of 
albuminoids, the author makes no notes of manuring, mode of culti- 
vation, or kinds of barley analysed; if the greater part analysed 
consisted of Chevalier barley, then the results would necessarily be 
low, for this variety of barley only contains on an average 8°19 per 
cent. of albuminoids. D. A. L. 


Feeding-stuffs. By A. Vortcxer (Bied. Centr., 1883, 711).—The 


author has obtained the following results in various analyses :— 


Locust beans. Millet. Fine 
i Russian 


‘ 


Shell and A 
ok x Crushed. 


Moisture ....eeseeee- 4 12°85 
PE atcgnd s040%eeoee ' . 3°91 
Nitrogenous matter... i, 11°25 
Woody fibre......... s 4 7°73 
Extractive matter .... ‘ : . 60°25 
HD 6.4 60 40466060 0008 F R 4°01 
Sugar eee ee eee tees + — 
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The shells of the locust-bean form a condiment; they must not be 
given in too large a quantity on account of their very sweet taste and 
poorness in nitrogenous matter. Locust-beans (corn) are very hard, 
but swell up in water; when ground they constitute an easily di- 

stible and nutritious food. Dari seeds (a kind of sorghum) and 
nillet on account of their comparative poorness in nitrogen are suit- 
able for mixing with highly nitrogenous foods for feeding purposes. 
Green rye ensilage had the following composition :— 


Lactic Nitrogenous Extractive Woody 
Moisture. acid. matter. matter. fibre. Ash. 
Percent... 72°50 O80 199(031N) 1286 972 2:13 


Sheep and cattle ate it readily, and cows gave milk abundantly after 
eating it. D. A. L. 


Palm-cake and Palm-meal. By Ho.perieiss (Bied. Centr., 
1883, 709).—The first of these substances is the residue after 
pressing out the oil; the second is left after the chemical extrac- 
tion of the oil. Analysis of these substances yielded the following 


results per cent. :— 
Extractive matter 
free from Woody 
Moisture. Albuminoids. Fat. nitrogen. fibre. Ash. 
Cake. 10°69 16°66 7°43 44°76 16°96 3°50 
Meal. 12°48 16°66 2°72 40°53 22°79 4°82 
D. A. L. 


Amount of Fat and Albuminoids in Feeding-stuffs. By P. 
Wacner (Bied. Centr., 1883, 710).—161 samples of palm-cake were 
analysed with the result that— 


S 7 39 32 16 p.c. of samples 
contain less than 8 8—9 9—12 12—15 over 15 p.c. of fat; 


of 87 samples of rice-meal 17 per cent. contained 10 per cent. of fat; 
38, 10—12; 22, 12—14; 23, over 14; whilst 18 per cent. of the 
samples contained 10 per cent. of albuminoids; 46, 1O—12; and 36, 
12 to 14. 

Out of 49 samples of decorticated earth-nut cake 31 per cent. con- 
tained 9 per cent. of fat; 24, 9 to 11; and 45 over 11; and of albu- 
minoids 39, 44 per cent.; 35, 44 to 46; 26 over 46. Undecorticated 
earth-nut, mean of 2, 8°4 per cent. fat; 37°23 per cent. albuminoids. 
Wheat-bran, 24 samples. Of fat, 8 contained 3°5; 54, 3°0 to 45; 38 
over 4°5 per cent.; whilst of albuminoids 42 per cent. contained 
13 per cent.; 50,13 to 15; 8, 8 to15 per cent. The mean of six 
analyses of rape-cake is as follows:—10°71 per cent. fat, 28°73 per 
cent. albuminoids, whilst with cotton-cake the mean of six analyses 
gives 13°7 per cent. fat, 30°90 per cent. albuminoids: sesame-cake 
17°45 per cent. of fat; 31:59 per cent. albuminoids. D. A. L. 


Old Sugar-beet Seeds as Cattle Food. By Simon Lecranp 
(Bied. Centr., 1883, 709).—Old and sterile sugar-beet seeds were 
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ground and mixed with diffusion residue to a homogeneous mass; 
3 kilos. of this meal a day per head were given to fattening bullocks 
as a supplementary food, whilst another lot of cattle had instead 
3 kilos. of linseed-cake daily per head. The beet-seed meal was 
always eaten with great relish, and both lots of animals were in 
equally good condition. D. A. L. 


Forests as a Protection against Hailstorms. By L. Giaser 
(Bied. Centr., 1883, 723—725).—This is a selection of short reports 
from various neighbourhoods in Germany, Switzerland, and Italy, 
showing that hailstorms do not occur in the vicinity of pine forests, 
Instances are given of localities which when well wooded were abso. 
lutely free from hailstorms, but having been stripped of their forests 
are now often subject to such visitations. J. K. ©, 


Different Soils Rich in Humus and their Behaviour with 
Water. By A. Emmertine and G. Loces (Bied. Centr., 1883, 655— 
657).—Three soils have been examined. 1. Heath-turf from dry 
“grey” sand-soil. 2. Beech humus also form dry “grey” sand-soil, 
3. Heath-turf from the wet Jlow moor; they contained respectively 
39°73, 33°24, and 75°40 per cent. of moisture, and the air-dried sub- 
stances yielded the following numbers or analysis :— 


Per cent... sececsecesces| Water.. ohn <onbedon ‘ 1°75 11°56 
cece cececccces Inorganic matter .. ee0 : 83 *39 8°47 

.--| Humus 29° 14°86 79°97 
| Nitrogen. ....cesscceses ‘ 0°53 1‘ll 


In 100,000 parts of (| Phosphoric acid......... “% 35°80 75°30 
air-dried substance, | e6N0G00040 se06n0 2 38°60 34°90 
soluble in cold 12 per 4 : 34°70 | 115°00 
cent. _— drochloric | ont cece cooree| 30° 24°40 | 181°10 
acid . ‘ «ees \ Sulphuric acid... ose ‘ 19°00 | 287°80 


1500 grams of each soil was treated for 14 days with 44 litres of 
water and tiltered; in one case forthwith, and in another lot after 
the samples had been moistened daily for two months, they then con- 
tained respectively 21°40, 8°60, and 32°40 per cent. of moisture. The 
solutions yielded on analysis the following numbers in parts per 
100,000 of air-dry soil :— 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


Constituents. Remarks. 


= 
a 


e 
phos- 


bo 
acid is large in Soil 2. 


ows 
6S 
na 
BES 
ond 


on’ 
ass 
RSs 
The 


tion of lime is small. 


quantit 


|, oes 
See 


Nitric acid .... 
Phosphoric acid 


bo bo Go 
S OH 
co 

gnesium and sul- 


y of soluble 
the large quanti- 


| 29 
S& 
AR wARXS 
Sewoe 
ap eo 


Magnesia 
Sulphuric acid . 
Ferrous oxide.. 


BR ce ccccce 


el el el) 
SEeSS 


| 
OU et et et CO 
SSassses 


wr eet 
iS no 
3 | 


n Soils 1 and 2, the 
phuric acid are remarkable. 


= | 

= 

rer 

$33 
phoric 
Tn Soil 3, 
ties of ma 


ble in water 
at 14—18° . 


~J 

@ 

o 

on 

& 

j—) 

— 

S$ 

3} 
ae, I 


Humus wer} 


Soluble nitro- 


nitrogen. 


The great solubility of beech humus arises from the large amount 
of undecomposed vegetable refuse it contains, which yields extractive 
matter to the water. The fertility of these soils seems in some way 
connected with the solubility of the humus. D. A. L. 


Absorptive Power of Different kinds of Soils for Water. By P. 
PicuarD (Bied. Centr., 1883, 728—729).—The soils investigated were 
clay, silica, and calcium carbonate, in varying degrees of fineness. 
The author shows that land which has been covered with water will 
remain saturated for fifty days when it contains 30 per cent. of clay 
or 10 per cent. of clay and 60 per cent. fine silica. J. K. C. 


Chemical Changes in Soil and Drainage Water. By F. 
Hopre-Seyier (Bied. Centr., 1883, 725—727).—Samples of black mud 
from sewers, drains, ditches, wells, ponds, &c., were obtained and 
employed in this investigation. Note was taken of their mechanical 
composition, of the action of various reagents upon them, and of their 
behaviour under different conditions. In their external properties, the 
samples of mud of different origin were all much alike, separating 
into a grey upper and a black under layer. The former contains 
uumerous organisms, and the latter consists chiefly of shells of 
diatomacess. At the ordinary temperature, gas bubbles are from time 
to time evolved from the mud ; these contain carbonic anhydride and 
marsh-gas, and in the absence of ferrous carbonate also sulphuretted 
hydrogen. A strong fermentation is continually going on, whereby 
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even the cellulose present is gradually converted into carbonic anhy. 
dride, marsh-gas, and hydrogen. 

Nitrous and nitric acids are entirely absent in the under layers, and 
in these, nitrates are speedily converted into ammonium carbonate. 

As regards the hygienic condition of a soil, the above results give 
only negative information. The evolution of carbonic anhydride from 
a soil cannot be taken as a measure of the quantity of animal matter 
present, nor can the amount of nitrates and nitrites in the drainage 
water give any idea of the quantity of impurity, as the existence of 
all these substances depends on several other variable factors. 

J. K. ¢. 


Contributions to Systematic Manuring. By P. Waener and 
others (Bied. Centr., 1883, 729—744).—Experiments conducted with 
the greatest care for five years have, says the author, led to a method as 
trustworthy as the estimation of phosphoric acid by ammonium molyb- 
date. . The first trials were made on a plot of sandy soil divided into 
40 lots by means of brick walls sunk 18 inches into the ground. The 
soi) was carefully mixed and made as homogeneous as possible for a 
depth of 18 inches, and the manure introduced by mixing with the 
upper layers. Potatoes and barley were the subject of the first series 
of experiments, but the results obtained were not satisfactory, as 
several disturbing factors still remained to be eliminated, such as 
position of the plots, moisture of the soil, &c. In the next series of 
experiments the dividing walls were made impervious to water b 
means of cement, and the soil removed to a certain depth from ae 
plot, and replaced by well mixed earth. Barley was also planted 
round each plot to give similar conditions of light and shade. The 
results gained were better, but still not satisfactory, and further 
modifications were introduced, although also without success. The 
experiments on open land also failed from like causes, and the author 
holds all results obtained from manuring experiments on this basis to 
be untrustworthy. Recourse was therefore had to zinc boxes, sunk 
into an artificial soil, and filled very carefully with the same quantities 
of sand and earth. The conditions of the soil in the boxes could then 
be regulated so as to be as nearly as possible alike. The boxes were 
so arranged that the soil in them was always saturated with water up 
to a certain height. The same number of seeds were planted in each 
box, and each experiment repeated at least six times. The results 
were most satisfactory, the figures obtained agreeing so closely that 
the mean result could almost be looked upon as free from error. 

Careful experiments were made by this method to ascertain the 
requisite quantity of manure to be used for each kind of seed, and 
attention was also paid to the accompanying constituents of the 
manure, and to its coarser or finer condition. 

In conclusion the author insists on the above methods as necessary 
to the carrying out of a tolerably exact manuring experiment, the 
quantity of moisture in the soil being a factor which must before 
everything be the same throughout, and the other conditions deter- 


mining growth must exist in their proper relative nes 6 ° 
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Four-year Rotation Experiments. By A. Vortcker (Bied. 
Centr., 1883, 668—671).—In the present series, the crops grown were 
wheat, barley, clover, and turnips. Wheat was grown on plot 1 after 
clover consumed on the field by sheep, which received in addition 
350 kilos. of decorticated cotton-cake per acre; on plot 2, after clover 
consumed on the field, along with 330 kilos. of maize meal per acre; 
on plot 3, after clover consumed on the field without other food, but 
receiving as manure potash, phosphoric acid, nitrogen, &c., in quanti- 
ties equal to that in 305 kilos. of cotton-cake per acre; on plot 4 same 
as plot 3, but receiving, in artificial manures, plant food equivalent in 
quantity to that of 330 kilos. maize meal per acre. The largest 
quantity of wheat was obtained on plot 4; plots 1 and 2 were nearly 
equal; whilst plot 3 yielded the least. 

With barley after turnips consumed on the field without artificial 
manuring, the best yield was obtained on the cotton-cake plot, the 
maize meal and unmanured plot being nearly equal, whilst a top 
dressing of sodium nitrate on the other plot, lowered the yield of 
corn but raised the quantity of straw. The clover was fed off by 
sheep, some getting cotton-cake and others getting maize meal in addi- 
tion. The live weight of the sheep increased to the largest extent with 
maize meal; the cotton-cake also gave a large increase, whilst the 
increase from the other plots was small. Sweedish turnips yielded 
best with complete mineral manures and sodium nitrate. 

D. A. L. 

Irrigation by Means of Danube Water. By J. F. Wotrsaver 
(Bied. Centr., 1883, 721—723).—10,000 parts of Danube water con- 
taina minimum quantity of 1294 parts dissolved substances in summer, 
and a maximum of 2°104 parts in the winter, the maximum and 
minimum of suspended matter being 3°383 in summer and 0°096 in 
winter. According to the irrigation project, 18,000 cm. of water per 
hectare are to be run over a field in the space of 180 days; the soil 
will therefore receive per hectare 2500 kg. of suspended and 2800 kg. 
dissolved matter, containing altogether 62 kg. of potash, 46 kg. 
sodium nitrate, and 4 kg. phosphoric acid. This quantity of potash 
is, according to the author, sufficient for the production of 2000 kg. 
of hay, but in order to produce 4000 kg., will require to be supple- 
mented by phosphoric acid in the form of artificial manure, the amount 
contained in the above quantity of Danube water being insnfificient. 

J. K. C. 


Manuring Experiments with Potatoes, Beet, and Maize. 
By A. Nautier (Bied. Centr., 1883, 662—666).—The soil on which 
the following experiments were made contained 29°4 per cent. of stones 
above 1 mm. in diameter. The air-dried fine mould contained per 


cent. :— 
Humus (con- 
OH. N. P.O. taining C). K,0. CaO. 


6°93 0°20 0°25 1:06 (0°64) 0°10 5°97 
It is 0°15 m. thick, and therefore contains about 2800 kilos. of 


phosphoric acid and 2260 kilos. of nitrogen per hectare. The season 
was bad, there being 411 mm. of rain between May and September. 
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Some experiments on various kinds of potatoes showed that the best 
yield, both of tubers and starch, was obtained with Champions, Merveille 
d’Amérique the next, Early Rose next, then Snowflake, the worst 
being Saucisse,a French variety. Experiments with potatoes and 
beet show that on such a soil as the above phosphatic manures are the 
only ones which cover their cost by increase in crop; moreover, the 
precipitated phosphate and the superphosphate are of equal manurial 
value. Nitrogenous manures may be applied in small quantities in 
fine weather. In experiments on maize for fodder, it was found that 
stable manure was the only one of any actual value for that plant. 
D. A. L. 
Manuring Experiments at Peterhof. By W. Kyieriem (Bied. 
Centr., 1883, 744—749).—Experiments were made with two different 
soils to ascertain the kind of plant nourishment required. The amount 
of humus contained in both was large. Varying combinations of 
potash, phosphates and nitrogen manures were used with each soil, 
and the crop consisted of oats. In one case, where the soil was very 
rich in nitrogen, a mixture of potash and phosphates answered best, 
and without the latter no good yields at all were obtained. ‘ The other 
soil appeared to be in want of all three kinds of manure, as each sort 
separately gave better results than on the unmanured plots; a nitrogen 
manure was found to increase the amount of straw, and phosphates 
gave a larger yield of corn. The quantity of meal in the corn was 
apparently decreased by the nitrogen manures, whilst the converse 
took place with the phosphates; and the latter worked equally well 
whether given in the form of superphosphate or precipitated calcium 


phosphate. J. K. C. 


Manuring Experiments. By v. Scuwerin (Bied. Centr., 1883, 
665—667).—In some experiments made in Léwitz, nitrogenous 
manures were found efficient on light and medium rye land, and on 
light warm barley land; whilst phosphatic manures proved valuable 
on heavy loamy wheat land and on low-lying cold oat land. Flesh 
meal phosphorie acid was found to be equal in manurial value to 
superphosphate phosphoric acid on wheat land, and to surpass it on 
rye land. D. A. L. 


Silesian Farm without Cattle. By Fiscuer (Bied. Centr., 1883, 
671—673).—Since 1871 the author has conducted his farm without 
cattle, with the exception of a few milking cows, because there is a 
good demand for fodder and straw in his district. Manures of commerce 
have, therefore, been employed instead of farmyard manure. The 
author does not consider this course advisable, unless such special 
opportunities for the disposal of fodder and straw are offered. Rape 
seed requires very strong manures, and therefore this crop was grown 
on those lands which could be manured with the existing farm manure, 
which consisted chiefly of cuttings from turnips. In his opinion bone 
meal is the most important manure after farmyard manure. It has been 
especially favourable to clover in his district. Potassium salts have 
yielded very variable results ; in one manure experiment with potatoes, 
potassium salts gave even better results than guano. He uses phos- 
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phoric manures for cereals, or where large quantities are desired, and 
for green crops nitrogenous, aud, when required, potash manures. 
The author is well pleased with his results, for his farm produce has 
been steadily increasing since the banishment of cattle. 

D. A. L. 


Artificial Manures for Vineyards. By J. A. Nirpcen (Bied. 
Centr., 1883, 708).—The usual manuring for vineyards consists of 
400 centners stable manure per morgen every three years. Instead of 
this the author has employed 300 centners of stable manure and 
4 centners of a mixture containing 9—10 per cent. P,O;, 10 per cent. 
K,0, and 2 per cent. N (as ammonium salt), along with 4 centners of 
kainite, every two years on old vineyards or sickly plants. The 
results have been very favourable. D. A. L. 


Cost of Production of Stable Manure. By A. Derrweiter 
(Bied. Centr., 1883, 749--750).—The calculation was made in the 
case of four herds of cows: After allowing for cost of keep, attention, 
and depreciation in value, and subtracting the amount realised by the 
sale of the milk, a result was obtained as to the prime cost of the 
manure produced, which varied considerably in each case. The cost 
of the 117 Ibs. of nitrogen contained in the year’s yield of manure 


from one cow was estimated variously from nothing to 70 shillings. 
J. K. C. 


Wool-dust. By J. Nessier (Bied. Centr., 1883, 705)—The author 
has examined 16 samples of refuse from woollen manufactories, and 
has determined the amount of fibre, dust, and total nitrogen. The 
amount of fibre varies from 50 to 7 per cent., the dust from 93 to 50 
per cent., the quantity of total nitrogen from 1°08 to 9°68 per cent. 
From the results obtained, it is shown that the quantity of nitrogen 
increases with the amount of fibre. D. A. L. 


Manuring Beetroot with Chili Saltpetre. (Bied. Cenitr., 1883, 
786.)—At a meeting of beet-sugar manufacturers the conclusion was 
arrived at that Chili saltpetre could be employed with twice its weight 
of phosphoric acid without harm, but also without much advantage, 
whilst by itself it was harmful at any time. J. K. C, 


Manuring with Bone-meal. By L. Kocn (Bied. Centr., 1883, 
709).—The effect of the manure on the harvest was not generally 
evident. Heavy manuring frequently produced smaller yields than 
light manuring. “Magnum Bonum” and “Champion” potatoes 
yielded well. By the use of either large seed, one tuber per hole, or 
small seed, four tubers per hole, the quantity produced was on an 
average the same, but the potatoes from the large seed were of better 
appearance. D. A. L. 


Gypsum for Manure. By J. Nusster (Bied. Centr., 1883, 705). 
—The author has examined gypsum from various localities with 
regard to the fineness and percentage of calcium sulphate. Twelve 
Specimens were examined, that from Triib, in Hornstein, being the 
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finest ; whilst the richest in calcium sulphate was from Kray, in 
Achern. D. A. L, 


Analytical Chemistry. 


Employment of Boric Acid and Hematin in Alkalimetry. 
By A. Guyarp (Bull. Soc. Chim. [2], 40, 422—423).—The author 
recommends boric acid for the preparation of a standard acid solution 
in alkalimetry. A solution of commercial hematin, the colouring 
matter of Campeachy wood, is used at the indicator. W. C. W. 


Value of Lenz’s Method for the Purification of Hydrogen 
Sulphide. By R. Orro (Ber., 16, 2947—2954).—The author having 
doubts as to the possibility of hydrogen arsenide being sufficiently 
basic in its properties to combine with hydrochloric acid, repeated 
the process by which Lenz (this vol., p. 215) asserted he had freed 
hydrogen sulphide from traces of arsenic. Hydrogen sulphide, 
evolved from commercial sulphide of iron and commercial hydro- 
chloric acid, both known to contain arsenic, was passed through the 
water and hydrochloric acid solutions at 60—70°, as required in 
Lenz’s process, then through concentrated caustic soda, and finally 
through pure nitric acid. On testing these in a large number of trials 
arsenic was always found in the nitric acid, but not in the hydro- 
chloric acid solutions; and the author supposes that the hydrochloric 
acid, employed for washing the gases by Lenz, may have contained 
some foreign substance capable of absorbing hydrogen arsenide, 
possibly chlorine. A. B. 


Preparation of Concentrated Nitromolybdic Acid Solution. 
By A. Guyarp (Bull. Soc. Chim. [2], 40, 423—425).—A saturated 
solution of ammonium molybdate is poured into 20 c.c. of dilute nitric 
acid (prepared by mixing equal volumes of strong acid and water) 
until a permanent precipitate begins to form. The acid must be kept 
perfectly cold during the process. The author considers it advisable 
not to use more than 20 c.c. of dilute acid for each operation. 

Ww. C. W. 

Determination of Ammonia as Nitrogen in Manures. By 
W. Massatsxi (Bull. Soc. Chim., 40, 18—21).—The researches of 
Knop, Mehnu, and others have established that ammonium salts when 
heated with sodiam hypobromite, in presence of excess of soda and of 
glucose, evolve all their nitrogen as such. The presence of the 
glucose does not, as usually supposed, reduce any nitrates which may 
be produced, but it prevents their formation. In this paper an appa- 
ratus is described for the determination of nitrogen in manures con- 
taining ammoniacal compounds, and the results were found to agree 
with those obtained by the soda-lime process. However, the applica- 
tion of the method proposed is rather restricted, for powdered horn, 
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meal, or fish guano only give up from one-quarter to one-tenth of their 
nitrogen to sodiam hypobromite. Ordinary guano gives up about 
four-fifths of its nitrogen, and it is suggested that it is desirable to 
ascertain by experiment whether the whole of the nitrogen of guano 
can be considered to be ammoniacal, or part ammoniacal and part 
so-called organic nitrogen. V. H. V. 


Estimation of the Total Nitrogen in Manure. By E. Dreyrvs 
(Bull. Soc. Chim. [21, 40, 267—271).—When manure contains nitro- 
gen in the different forms of nitrates, ammonia, soluble and insoluble 
organic matter, the total nitrogen is best estimated by the following 
process, which yields very exact results. 1 gram of the manure is 
heated with sulphuric acid in a small glass vessel until the nitric acid 
is expelled, and fumes of sulphuric acid begin to come off. When the 
solution is cold, sufficient calcium carbonate is added to form a per- 
fectly dry mixture. The nitrogen in the mixture is determined in the 
usual way by means of soda-lime; this gives the total organic nitro- 
gen plus theammonia. The nitrogen present as nitrate is determined 
in another portion of the sample by Schloesing’s method. Corrections 
for temperature and pressure may be avoided by comparing the 
volume of gas obtained with that evolved from a normal solution of 
sodium nitrate (66 grams per litre). 

To prepare soda-lime, 3 parts of quicklime are slaked with 3 parts 
of water containing 14 of caustic soda, and 4 of a part of pure sugar. 
On heating the soda-lime, the sugar is decomposed, and any traces of 
nitrate contained in the soda are destroyed. W. C. W. 


A Cause of the Differences noticed in the Estimation of 
Superphosphates. By M. Mircxer (Bied. Centr., 1883, 751—752). 
—The author finds that the amount of soluble phosphoric acid in 
superphosphates decreases somewhat rapidly when the latter is packed 
in tin canisters, owing to the formation of insoluble phosphates of 
iron and tin. This may reasonably be supposed to be the cause of the 
differences in the analyses of superphosphates, some samples having 
probably been packed in these vessels, and thereby undergone change, 
while the original stock has remained unaltered. J. K. C. 


Gladding’s Process for the Estimation of Retrograde Phos- 
phates, By Miuor (Bull. Soc. Chim., 40, 101—104).—In order to 
obtain an accurate estimation of the retrograde phosphate, it is neces- 
sary to use a reagent which will dissolve it without attacking that 
portion of the original phosphate which has escaped the action of the 
sulphuric acid. For this purpose Gladding has proposed a slightly 
ammoniacal solution of ammonium citrate of density 1°07; the super- 
phosphate is heated for about an hour at the temperature of 70°. In 
France a similar process is in vogue ; the scmmeine hate is placed in 
contact for 12 to 15 hours with a very concent and ammoniacal 
solution of ammonium citrate. In this paper analyses by these two 
processes are cited, and the results obtained are found to be com- 
parable in the case of aluminium and ferric phosphates. — 
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Separation of Alumina, Ferric Oxide, and Titanic Oxide, 
By E. Couen (Jahrb. f. Min., 1884, 1, Mem., 186—187).—The author 
recommends the following as the most exact method of se rating 
alumina, ferric oxide, and titanic oxide. The precipitate of the three 
hydroxides produced by ammonia is dissolved in hydrochloric acid, 
The alumina is separated by sodium hydroxide, and the acid solution 
of ferric oxide and titanic oxide is reduced with sulphurous acid in 
the cold (on heating, a portion of the titanic oxide 1s precipitated), 
Tartaric acid is added until ammonia gives no precipitate. The FeO 
is precipitated by ammonium sulphide. The TiO, obtained from the 
filtrate by evaporating and fusing, must be taken up by acid potas. 
sium sulphate and precipitated from the dilute solution by boiling in 
order to obtain it pure. B. H. B. 


Detection of Manganese in Commercial Zinc-dross and in 
Calamine. Detection of Bismuth in Lead. By A. Guyarp (Bull. 
Soc. Chim. [2], 40, 420—421).—The zinc-dross or calamine is dis- 
solved in sulphuric acid and the solution subjected to electrolysis, 
platinum electrodes being employed. If manganese is present, the 
positive pole is surrounded by a purple coloration due to permanganic 
acid. 

To detect bismuth in metallic lead, make a piece of the lead into 
the positive electrode in the electrolysis of a solution of pure zinc sul- 
phate. Dissolve the deposit on the negative electrode in dilute sul- 
phuric acid, and if a dark residue remains, test it for bismuth. 

W. C. W. 


Use of Air Saturated with Bromine in the Precipitation of 
Manganese. By A. Wotrr (Zeitschr. Anal. Chem., 22, 520—522).— 
A current of air is made to pass through a wash-bottle containing 
water and bromine, it thus becomes saturated with the vapour of 
bromine, and is then passed into the strongly ammoniacal solution of 
manganese acetate. The current is continued until the brown flakes 
of the hydrated manganese peroxide have separated, the precipitation 
being usually complete in 20 minutes. The bromine wash-bottle is 
then replaced by one containing ammonia, through which the current 
of air is continued for another 15 minutes. The solution is then 
ready for filtration, and if ammonium instead of sodium acetate has 
been employed for separating the iron, the precipitate may be at 
once ignited and weighed as Mn,Q,. PB. 


Estimation of Chromic Oxide by Titration. By B. Pawo.terck 
(Ber., 16, 3008—3009),—This method depends on the fact that 
chromic oxide is readily oxidised by nitric acid and potassium chlorate, 
whilst cold dilute nitric acid has no oxidising action on a ferrous salt, 
and is of use in the estimation of commercial chromic salts and 
chromic hydroxides. The process is as follows. The weighed sub- 
stance containing from 0°3 to 0°5 gram Cr,Q, is dissolved in a flask 
containing 25 c.c. nitric acid, sp. gr. 1°4, and slowly with gentle boil- 
ing crystals of potassium chlorate (about 2 grams for the above- 
mentioned quantity of oxide) are added antil the liquid has the pure 
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reddish-yellow colour of a chromic acid solution: with practice this 
is easily recognised. The solution is boiled until the decomposition 
products of the chlorate are driven off, cooled, diluted to about 350 c.c. 
with water, and titrated in the ordinary way with ferrous ammonium 
sulphate solution. If the substance for analysis is already in solu- 
tion, concentration is necessary before oxidation. The method may 
also be used for ignited or insoluble chromic oxide, but complete 
oxidation is more difficult. The process has been carefully investi- 
gated and verified by comparison with the ordinary method of oxida- 
tion by fusion with alkaline carbonates, and has been found much 
quicker and equally accurate. A. B. 


Determination of Small Proportions of Alcohol in Viscous 
Liquids. By E. Boremann (Zeitschr. Anal. Chem., 22, 534—535).— 
100—200 grams of the liquid are distilled in a current of steam until 
about 100 c.c. of distillate has collected. The distillate is then redis- 
tilled in the ordinary way, the first two-thirds which pass over being 
collected and used for the determination of sp. gr. Pp. F. F. 


Halymetric Determination of Alcohol in Beer. By Kietverr 
(Zeitschr. Anal. Chem., 22, 505—512).—The author finds that shaking 
beer for the prescribed 15 minutes does not render its weight con- 
stant by the elimination of the dissolved carbonic anhydride, but that 
on continuing the agitation a further loss takes place. Moreover, 
different varieties of beer require different periods of agitation. The 
determination of the carbonic anhydride is thus liable to serious error, 
as are also those of the alcohol and extract, which depend on this de- 
termination. The same uncertainty also exists as to the length of 
time for which the beer should be shaken up with the salt in order 
that saturation may take place. P. F. F. 


Ratio of Glycerol to Alcohol in Beer. By E. Boremann 
(Zeitschr, Anal. Chem., 22, 532—534).—The author has previously~ 
investigated the ratio of glycerol to alcohol in wine (Abstr., 1883, 
518). The ratios found for different kinds of beer were— 


Alcohol. Glycerine. 


Maximum 5°497 
Minimum 4140 


4803 


The ratio thus varies within very narrow limits, and this result is 
of particular importance, as an artificial admixture, either of spirit or 
glycerol, can be inferred if the above ratio is appreciably disturbed. 
The samples of English beer examined, although of much greater 


alcoholic strength than the others, exhibited the same ratio. 
P. F. F. 


Determination of Acetic Acid in Wine by Distillation with 
Steam. By B. LanpMmann (Zeitschr. Anal. Chem., 22, 516—519).— 
50 c.c. of wine, to which a few grains of tannin have been added, are 

2u 2 
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placed in a small flask. A rapid current of steam is conducted 
through the wine, which is also heated to boiling, and the escaping 
vapours are passed through a condenser and collected in a graduated 
flask. The distillation is carried on until 200 c.c. of liquid are col. 
lected in the receiver. The distillate is titrated as acetic acid. 
Pr. BP. PB. 

Reaction of Ashes from Wine. By Curapre (Bied. Centr., 1883, 
790).—The alkaline reaction of wine ashes cannot be taken as an 
indication of the absence of free sulphuric acid in the wine. The 
ash will be alkaline if the sulphuric acid is not sufficient to combine 
with the whole of the bases, and even sulphates when incinerated will 


often be reduced to alkaline sulphides, which give an alkaline reac. 
tion. J. K. ©. 


Determination of Sugar in Beetroot. By K. Srammer and 
E. Sostmann (Bied. Centr., 1883, 779—782).—According to Stammer 
the different methods of extracting sugar from beet do not yield con- 
cordant results on polarisation. To obviate this difficulty, he digests 
the crushed root with 92 per cent. alcohol for an hour, makes up to 
a certain quantity, and finds that the liquid so obtained gives exact 
results. As the method, however, is tedious, he prefers to grind the 
root up in a mill until it becomes an impalpable pulp, and then shake 
up with cold 92 per cent. alcohol, which extracts the whole of the 
sugar. 

Tetnnee digests beet pulp with 80 per cent. alcohol, treats with 
lead acetate, filters, and determines the sugar by polarisation in the 
filtrate, making the correction suggested by Degener. J. K. ©. 


Examination of Spices. By E. Boromann (Zeitschr. Anal. 
Chem., 22, 535—537).—The author has determined the alcoholic 
extract and ash in a number of samples of various condiments— 
white and black pepper, cinnamon, cloves, mace, and allspice. 


P. F.F. 


Technical Chemistry. 


Sanitation of Large Towns and Value of the Refuse Matter 
from them. By A. Mitier (Chem. Centr., 1883, 706—708).—The 
author enumerates the various points to be observed in order to effect 
the sanitation.of towns, and some of.the methods at present employed 
for the disposal of sewage and otherwise rendering it harmless. The 
“water carriage systems,” the separating system, the earth system, 
&c., are referred to. In order to utilise sewage for agricultural 
purposes, it must be treated on a manufacturing scale, concentrated 
so as to be stored, easily conveyed from place to place, and rendered 
useful as manure. ‘Two methods of concentration are alluded to: 
Liernur and Podewil’s process of evaporation in a vacuum, and Buhl 
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and Keller’s process of precipitation, pressing, and distillation. The 
cost is lower the more concentrated and pure the refuse matter, and 
the more readily the material is conveyed to the works. Swedish air 
closets fill the first of these conditions, and Liernur’s pneumatic pro- 
cess the second, wherein the material is conducted through pneumatic 
pipes by means of steam power. 

No use other than manurial has been found as yet for sewage. The 
incineration system, where all the organic matter is burnt, although 
good in some cases, can never be taken into consideration for general 
application. D. A. L. 


Notes on the Soda Industry. By Scueurer-Kesryer (Bull. Soc. 
Chim., 40, 75—83).—The memoir contains the results of the investi- 
gations of Chance, Brock, and Hurter on the sulphur regeneration 
process of Scheeffner and Helbig, together with some critical remarks 
offered by the author. 

Part I. In Chance’s investigations, conducted on a large scale, the 
resultant hydrogen sulphide was not decomposed by sulphurous acid 
in a concentrated calcium chloride solution to form sulphur; but it 
was collected in gasometers, and finally burnt to produce sulphuric 
acid. The soda waste is introduced by a shaft into a cylindrical 
reservoir, furnished with an agitator, and the temperature is then 
raised to 50°; the gas evolved passes through a layer of water, and 
then a series of vertical pipes, into a gasometer. To prevent loss and 
smell, the water of the gasometer is covered with a layer of an oil 
known to the trade by the name of blue or dead oil. In the second or 
carbonating process, the admixture of calcium chloride and magnesia 
is transferred to a vertical cylinder analogous to that used in Weldon’s 
manganese recovery process, warmed either externally or internally 
by steam and carbonic anhydride passed in. The former method is 
more economical, but the latter more practical. The calcium carbon- 
ate formed can be separated from the magnesium chloride by filtration 
through filter-presses. 

As regards the pecuniary gain, Chance has calculated a profit of 
£66 for a quantity of waste corresponding with 300 tons sodium sul- 
phate. But it is pointed out that as the price of pyrites will soon be 
lowered, this profit will be considerably diminished. As regards the 
decomposition of hydrogen sulphide by sulphurous acid, Chance was 
unable to prevent the formation of sulphuric and the polythionic 
— Analyses of the regenerated calcium carbonate are appended 

ow :— 


Calcium carbonate 71—79 per cent. 
Calcium sulphate 3:9—4°6 99 
Calcium chloride 0:25—1°51 
Magnesium carbonate....... 

Magnesia 
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In conclusion, the author remarks that the only hope of the compe. 
tition of the Leblanc with the ammonia-soda process rests not on the 
regeneration of sulphur, but rather on the production and rise in 
price of the hydrochloric acid. 

Part Il. Employment of Chalk Mud.—Brock has employed the 
chalk mud from the Scheffner-Helbig process for the production of 
crude soda. The following mixture was introduced into the revolving 
furnace :— 


Sodium sulphate 
Chalk mud 


The crude soda obtained possessed the following composition :— 
Per cent. 


Sodium oxide 

_ Sodium sulphate 
Sodium chloride 
Sodium sulphide 


The amount of chloride is very large, and probably arises from an 
imperfect washing of the chalk mud. The operation lasted 2? hours ; 
whilst only 2 hours are required with dry chalk. 

Part III. Hurter has investigated the same subject, employing 
various mixtures of chalk mud, sodium sulphate, and coal, and ob- 
tained crude soda containing 24 per cent. sodium oxide, and 3°88— 
4°08 sodium chloride (or 25 Na,O). Mactear considers that a more 
perfect washing of the chalk mud could be effected by warm water, 
and remarks that the soda manufacturers cannot rely on large profits 
from the sale of sulphur. The sole gain of the Scheffner and Helbig 
process will rest on the production of sulphuric acid. V. H. V. 


Manufacture of Sevres Blue. By C. Laura (Bull. Soc. Chim., 
39, 435—443).—In this paper a full description is given of the 
manufacture of the so-called refractory blue of Sevres, and of the 
various accidents attending its firing. 

The colour consists of a fritted mixture of 15 parts cobaltic oxide 
and 85 parts of pegmatite; it forms a blackish-grey mass. It is 
applied on the enamelled and kilned porcelain by working it up with 
turpentine, oxidised by the air, and thus rendered viscous. After 
application, the porcelain is dried at a gentle heat to expel the tur- 
pentine, and finally it is muffled at a red heat to completely destroy 
any turpentine present. 

The process is frequently unsuccessful, however, and the failure is 
due to three causes, known by the names of (i) crazing (grésille- 
ments); (ii) displacements (déplacement), and metallisation. In 
the first case, the enamel, instead of being smooth, is rough and 
crinkled, being covered with blebs; in the second the colour is not 
uniformly distributed, but accumulated in places; and on the third 
the surface of the enamel presents black mirror-like spots. Of these 
accidents the first is practically irremediable, and on investigation 
was found to arise from the introduction within the kiln of organic 
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substances, especially hydrocarbons, which exert a reducing action 
on the colour. In practice, it is due to an imperfect circulation of the 
roducts of combustion within the kiln, whereby the porcelain is 
exposed to this action. The second accident, which is far less frequent, 
is caused by an imperfect volatilisation and decomposition of the 
turpentine; vapours of heavy hydrocarbons are evolved, which con- 
dense on the red-hot porcelain within the kiln. Finally, the third 
accident or metallisation is due to an insufficient burning of the 
porcelain ; it can be rectified by raising the temperature. one 


Purification of Alcohols. By L. Naupin (Bull. Soc. Chim. [2], 
39, 626—646).—This paper contains an account of an industrial 
method of the purification of alcohol and alcoholic and saccharine 
liquors, by means of the copper-zine couple, and subsequently by 
electrolysis. The crude alcohol is pumped into a vertical cylinder, 
across which are serpentine-shaped bars of zinc, on which copper has 
been deposited ; the alcohol remains in this vessel for two days. It 
is then either distilled or submitted to a powerful electric current 
from a Siemens dynamoelectric machine. 

In conclusion, a table is given to show the pecuniary profit of this 
process of purification as against the former method of frequent rec- 
tifications. V. H. V. 


Analyses of Wine. By J. Moritz (Zeitschr. Anal. Chem., 22, 
513—515).—The author has analysed a number of German wines 


Extract. 
Per cent. 


Per cent. by 


Description. 


y (C4H,0,). 


Per cent. 
Hager’s table. 

Per cent. 

volume. 

Per cent. 
Specific gravity. 


Polarisation. 


© | Acidit 

| Calculated from 
© | Mineral matters. 
© | Aleohol. 

© | Phosphoric acid. 


on 
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@ 
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Neuberg,' 
1878 


© 


Lindlesberg, 
1878 
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1878 


Stein, 1875.. 


Hohenburg, 
1878 


_ 


Lorcher, 
(Red), 1876 
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from undoubted sources, the results are, therefore, of interest ag 
extending our knowledge of the composition of pure wine. A few 
only of these results can be recorded here. P. F. F. 


Analyses of Wines from Anjou. By A. Bovucuarp (Bied. 
Oentr., 1883, 782—783).—Eighteen white wines from Layon con- 
tained :— 

Alcohol. Extract. Specific 

Per cent. Per cent. gravity. 

Maximum 4°66 1:020 

Minimum ‘ 2°39 0988 
3°66 

Eighteen white wines from the Loire district :— 


Maximum . 3°89 
Minimum , 1°75 


2°99 


Eighteen red wines :— 
Maximum : 2°90 


1°69 
2°23 0995 
J. K. C. 
Analyses of Wines from Palestine, &c. By A. Srurze 
(Bied. Centr., 1883, 790).—The following are the maxima and minima 
percentages of some of the constituents :—Alcohol, 15°34 and 9°27; 
glycerol, 2°0 and 0°29; sugar, 9°82 and 0°10; and ash, 1°164 and 07126 
per cent. J. K. C. 


Influence of “Plastering” on the Composition of Wine. 
By L. Maenigr DE ta Source (Compt. rend., 98, 110—113).—Plaster- 
ing modifies the chemical characters of the colouring-matter of the 
wine, and not only does the calcium sulphate decompose the potassium 
og tartrate with formation of calcium tartrate, potassium sul- 
phate, and free tartaric acid, but it also decomposes the neutral 
organic compounds of potassium which exist in the juice of the grape. 
The proportion of calcium iy the wine is not sensibly increased. . 

C. H. B. 

Souring of Wine. By P. Caries (Bied. Centr., 1883, 790).— 
The author remarks on the changes undergone by wine~in this pro- 
cess. A diminution takes place in the amount of extract and gum; 
sugar and other substances which reduce Fehling’s solution, but are 
not thrown down by lead acetate, disappear completely. The glycerol 
decreases in quantity, as does also the cream of tartar, while the free 
tartaric acid disappears altogether, and the barium slowly decomposes 
into ulmic bodies. On the other hand, the potash increases m 
quantity, owing to the decomposition of the deposit of cream of 
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tartar. When the sickness has not gone too far, it may be remedied 


by the addition of new wine rich in tartaric and tannic acids. 
J. K. C. 


Influence of Temperature on the Fermentation of Must. 
By H. Miituer (Bied. Centr., 1883, 783—785).—The higher the tem- 

rature, the sooner the fermentation is finished ; at low temperatures, 
a moderate fermentation takes place, which becomes more violent as 
the liquid becomes warmer, and reaches a maximum at 27°. By the 
employment of high temperatures, a must rich in sugar can be con- 
verted into a wine only feebly alcoholic, sweet, and yet having lasting 
properties. Medium musts are best fermented at from 20° to 24°, and 


this temperature is reached when the fermentation begins at 15°. 
J. K. C. 


Removal of Juice from Sugar-beet. By A. Kiewirz and G. 
Krieger (Bied. Centr., 1883, 731).—The authors have constructed a 
diffusion apparatus for removing the juice from sugar-beet with a 
smaller quantity of water. The apparatus consists of several com- 
partments, separated by metal sieves, the water employed is poured in 
the first of a series charged with beet, and then passes through all 
subsequent compartments, gradually becoming richer in extract. The 
exhausted material is also passed through the series; the first only 
being replenished with fresh matter for extraction. D. A. L. 


Valuation of Gelatin. By F. Prottius (Dingl. polyt. J., 249, 
425).—The author has determined the amount of ash, water, and 
insoluble matter (residue insoluble in hot water) in various kinds of 
gelatin. To ascertain the gelatinising property 1 part of the sample 
was dissolved in 90 parts of water, filtered, and the degree of viscosity 
determined. 


Time re- 
quired for the 
solution 
to run out. 


Insoluble. 


seconds. 


507 


r) 
° 
§ 
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Astracan from Schmidt and Dihlmann, 
Stuttgart........... ce cccccccces 
Ditto, from a collection 
Ditto, fine iridescent Russian quality, 
Tibingen collection 
Ditto, Russian, from Gehe of Dresden... 
Ditto, in lamine, from Gehe...........-. 
Ditto, in threads, known as Hamburg 
PIR bx 6c anne vies cabs saeennenen 
Hamburg isinglass. ...........+00+eseee 
Another quality : 
Rolled northern fish bladder. 
Icelandish bladder, ......00.0scescseecs 
Indian isinglass .........seseseeesecees 
Yellow, quality unknown... ......+.00++ 
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To judge of the purity of isinglass, it is also recommended to subject 
the sample to microscopic examination. D. B. 


Composition of Roasted Chicory. By A. Prrermann (Bied. 
Centr., 1883, 843—845).—The following are analyses of pure chicory, 
one sample being coarse, the other fine :— 


Coarse grains. Fine powder. 


Glucose. . POCePT Ee TT TT eTTT Terr rT Ty 26°12 
Dextrin, ARE REACT: 9°63 
Albuminoids ve 3°23 
— matter and bitter extractive. . 16°40 
Ash. 66: 0000.06.064060 000000606060 ‘58 


pins 15 ‘ 

Fat .ccccccccccccccccccccsecccccccecs ‘71 "92 | 26°14 per cent, 
CRD. 00 co. 6000 06. 00 cen dnes seus ewns "32 3°37 ( insoluble. 
‘58 ‘87 


57°96 per cent. 
soluble in hot 


Water (100—108°).....cccccocccscees| 16°88 1 2 


The ash was somewhat higher than usual, but was quite white; as 
the ash of pure samples varies much, owing to the imperfections of 
manufacture, it is quite inadmissible to judge of the purity of a 
sample of chicory by its ash. E. W. P. 


Soap Varnishes. By E. Anpres (Pharm. J. Trans. [3], 14, 169). 
—These varnishes are valuable on account of their cheapness, their 
resistance to water, and their elasticity. Such a varnish can be made 
by dissolving tallow-soap in boiling water, filtering hot through 
cloth, and precipitating with a boiling solution of alum; the precipi- 
tated stearate of alumina is washed and dried, heated on a water-bath 
until transparent, and then stirred into turpentine; this mixture is 
heated nearly to boiling until it forms a thick varnish, which can be 
thinned with turpentine. A waterproof varnish for cloth or paper is 

made by dissolving iron or aluminium stearate in carbon bisulphide 
or benzene. Varnish for gilding is prepared from resin soap, which 
is made by stirring and boiling for two or three hours 100 parts of 
powdered resin with 50 parts of soda, dissolved in 100 of water until 
the mixture is clear. The soap is mixed with 100 parts of water and 
15 parts of steeped glue, and heated until the whole is dissolved. 
This is a quick drying varnish, but can be made slow drying by 
— 10 to 20 parts of glycerol 28° B. The resin soap, mixed with 

5 per cent. ammonia, forms a cheap and durable vehicle for paints. 


D. A. L. 


General and Physical Chemistry. 


Spectra of Silicon Fluoride and Hydride. By K. Wesey- 
ponck (Wied. Ann., 21, 427—437).—As the author observed in a 
bought Geissler tube containing silicon fluoride the spectrum of car- 
bonic oxide, he examined the result with especial reference to the 
spectra of silicon compounds, and the cause of the presence of that of 
carbonic oxide. Silicon fluoride was prepared in the usual way in an 
apparatus made entirely of glass, and fitted with stopcocks; this was 
connected with a Geissler’s tube. The apparatus was. first exhausted, 
then the acid allowed to come in contact with.a mixture of pure glass 
and fluorspar, and the apparatus again frequently exhausted until 
the gas present was in all probability pure... However, with all 
this care the spectrum of carbonic oxide was always visible, and 
mixed with that of silicon fluoride. At comparatively high pressures, 
when the discharge gave a continuous cylinder of light, there was 
observed a more or less continuous carbonic oxide spectrum with the 
characteristic eight blue bands of silicon tetrafluoride ; with decrease 
of pressure, the spectrum varied precisely. in the same manner as that 
of carbonic oxide, the eight blue bands became clearer, and bands in 
the violet appeared. With the introduction of a Leyden jar in the 
circuit, Swan’s carbon spectrum became visible. In another form of 
apparatus in which the stopcocks and all lubricating material was 
avoided, the same phenomenon was observed. As the cause was 
proved not to be due to the action of the gas on the electrode, its 
probable explanation lies in the great avidity of silicon tetrafluoride 
for water. If by the contact of the gas with water a little oxygen 
were set free, the latter would possibly oxidise immediately any trace 
of carbon containing substances, such as dust, which might be 
present. 

The spectrum of a mixture of silicon hydride and hydrogen (formed 
by Wohler’s process) gave in narrow tubes only the spectra of car- 
bonic oxide and hydrogen; in broad tubes under high pressure a 
number of lines which were observed in the silicon fluoride spectrum 
were visible, although the characteristic blue bands were absent ; 
possibly the latter are peculiar to silicon fluoride. Wa Ms We 


Fluorescence of Calespar. By E. Lommet (Wied. Ann., 21, 
422—427).—A red-brown fluorescence of calespar can best be ob- 
served when parallel light rays, rendered convergent by a lens, are 
made to pass through a cube of calespar; it is rendered more marked 
if the light has previously filtered through blue cobalt glass or green 
glass. ‘The phenomenon is unaltered whether the bundle of rays 
passes through the crystal normally or parallel to the axis, or when it 
is not polari-ed, or polarised in any direction. The emitted spectrum 
extends from 35 to 65 (Bunsen’s scale), and is most marked about 44. 
The light emitted by calespar in the phosphoroscope has the same 
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colour tone and the same spectrum, and differs from that observed in 
direct radiation only in intensity. It is evident that in both cases the 
same phenomenon is dealt with, and thus the question is opened 
whether Becquerel’s nomenclature of phosphoresence of long and of 
short duration, respectively fluorescence or phosphorescence so-called, 
does not best represent the relation between these two modifications. 

The word phosphorescence is generally used for radiation of light 
visible only in a darkened position, but the conception implied in this 
expression is far too wide for the phenomenon. The word fluo- 
rescence generally means the self-illumination of a body during the 
radiation of light upon it, although there is nothing in the word 
which implies a permanence of illumination after the radiation has 
ceased. It is here proposed to retain the word fluorescence, and to 
substitute for phosphorescence the phrase phosphorescence of illumina- 
tion. As in the latter case the self-illumination continues for an hour 
or more after the source of light is removed, but in the former only a 
fraction of a second, the phenomena are sufficiently distinct for dis- 
tinction of nomenclature. 

In order:to determine the kind of rays most efficacious for causing 
the fluorescence of ealespar, a cube of it was placed in various parts of 
the spectrum; it was observed that the green rays between E and } 
were most effectual. ‘It follows, then, that the maximum of absorp- 
tion of calespar'lies between the same limits. This result is possibly 
connected with the phenomenon of double refraction and dispersion 
of calespar. In a former memoir the author has shown that this 
latter is conditioned by two peculiar vibrations of its molecules; the 
wave-length df the one normal to the axis = \y = 0°1301,, that of 
the other parallel to the axis \') = 0°0874. But integral multiples 
of these numbers, 4) = 0°5204u and 6. = 0°5244,, approximately 
correspond to the wave-lengths for E (A = 0°5269u and b (A= 0°5183y). 
Hence it follows from this theory that substances can absorb not only 
rays whose wave-lengths are equal to those of their own vibrations, 
but also rays whose wave-lengths are multiples or sub-multiples of 
them (indirect absorption). Vs ab We 


Electromotive Force in Terms of Chemical Energy. By S. 
Czapski ( Wied. Ann., 21, 209—243).—Thomsen and Helmholtz have 
expanded the Joule-Lenz law regarding the development of heat during 
electrolysis thus: the electromotive force of a galvanic cell (without 
polarisation) can be expressed in terms of the electrothermic energy 
of chemical processes caused by the passage of the current. The 
researches of Bosscla, Braug, Wright, and others have tended rather 
to disprove the validity of this law. Recently Helmholtz has inferred 
from experiments that the value of the thermic energy of the chemical 
processes, not transformed into electric energy, is related to the 
change of electromotive force induced by change of temperature. 
The experiments described in the present memoir point to the con- 
clusion that those galvanic cells which do not convert all their chemical 
energy into electric work, show decreasing electromotive force with rise 
of temperature, and conversely those which work at the cost of their own 
heat capacity, show increase of electromotive force with rise of tempe- 
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rature. In the experiments, the following conditions were observed 
as far as possible: Ist, the E.M.F. of the cell to be examined was 
compared with that of a constant normal cell whose E.M.F. had been 
determined in absolute units; 2nd, the examined cell was sufficiently 
constant, free from polarisation changes, and so composed that its 
electrolytic processes were reversible and defined ; its temperature 
was kept constant. The standard cell was of the composition 
Zn | ZnCl, | Hg.Cl, | Hg; its E.M.F., as also that of the examined 
cell, was estimated by the Bois-Reymond compensation method. 

The following combinations were examined : 

Zn | ZnCl, solution | AgCl | Ag; Zn | FeCl, solution | AgCl | Ag; 

Zn | ZnBr, | Hg.Br. | Hg, and Cd | CdCl, | Hg,Cl, | Hg. 

The results collected from the paper illustrate the proposition 
enunciated above, although they must be considered only as pre- 
liminary and approximate ; for the heats developed or absorbed in the 
various chemical changes have not been fully investigated. 

Of the table below in the first column is placed the temperature, in 
the second the E.M.F. in volts compared with the standard element, 
in the third the work done by the current in calories, in the fourth the 
chemical heat in calories, in the fifth the difference between the two 
last values, and in the sixth the value calculated from the formula Q = 


E, in which Q = quantity of heat, p difference of potential, 


dp 
* io) 
E electric quantity, J Joule’s equivalent. 


Cell. | Zn | ZnCl,sol. | AgCl | Ag. 


Work |Chemical 


Temp. E.M.F. equivalent.| heat. 


0°9149 44°32 54°08 
0°9155 
0°9183 


Zn | FeCl, | AgCl | Ag. 
0°576 

20°00 0° 886 

00°00 0°5282 

Cell. Cd | CdCl, | Hg,,Cl, | Hg. 


3700 0 7130 
28 -00 0°7118 
20 00 0°7106 


The author proposes to continue his researches in the same direc- 


tion. V. H. V. 


Electric Properties of Flames. By J. Kotert (Wied. Anzx., 
21, 244—273).—This investigation is a continuation of Hankel’s re- 
222 
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searches on the electric properties of the Bunsen and alcohol flames, 
The method of experiment was as follows :— 

A spiral of platinum was placed in the flame symmetrically with its 
axis, and connected with one pole of a Hankel’s electrometer, the 
other pole being in connection with the burner; the electrometer was 
also connected by a commutator with the poles of a zinc-copper pile 
conducting to earth. 

The principal results of the investigation are as follows :— 

(I.) The difference of potential is dependent on the material and 
the temperature of the mouth of the burner; an electropotential 
series of the materials of which the burners are constructed can be 
arranged, of which iron is the most negative. 

(II.) The difference of potential is also conditioned by the position 
of the spiral; the point at which the greatest electromotive force is 
produced coincides probably with that of maximum temperature. 
This latter result probably represents the sum of several conflicting 
causes: firstly, by the rise of temperature the platinum is positively 
electrified ; secondly, by contact with the hydrogen and carbonic 
oxide gas it is negatively electrified ; and thirdly, in the cooler parts 
of the flame it is positively electrified by contact with steam and car- 
bonic anhydride. As regards the second of these points, the expe- 
riments of Deville tend to show that the higher the temperature, the 
greater proportion of free hydrogen and carbonic oxide present; 
whilst Grove has shown that platinum is negatively electrified when 
in contact with these gases. 


(I[I.) The results obtained by the author agree with those of 
Elster and Geitl; the former finds for the E.M.F. of a platinum 
spiral in a Bunsen flame = 1°95 Daniell, in an alcohol flame = 1°43 
Daniell; while the latter obtained the values 1°92 and 1°44 Daniell 
respectively. ae we A 


A New Method of Generating Electricity. By J. A. Kenpau 
(Chem. News, 49, 49—51).—The author has observed that hydrogen 
passing through a red-hot platinum plate can serve as an element of 
a galvanic combination. Various methods of applying this discovery 
have been adopted, and one of the best apparatus consists of two 
platinum tubes of different sizes closed at one end, made from metal 
x4s inch thick; the smaller tube can be connected with a hydrogen 
supply, and arranged at any desired height in the centre of the large 
tube, the intervening space between the two tubes being filled with a 
suitable medium. When this arrangement is heated in the oxidising 
flame, the internal and external metallic portions being connected with 
a galvanometer by means of conducting wires, no deflection is pro- 
duced until hydrogen is supplied to the inner tube. The production 
vf electricity increases with the temperature, and is proportional to 
the extent of surface heated ; most powerful effects are observed when 
the metallic coating is in a finely divided form; whilst the best 
results have been obtained when the inner metal is much thicker than 
the outer coating, in fact, the cell is quite spoilt when the reverse is 
the case, owing to the accumulation of hydrogen on the inner plate. 
The E.M.F. of the new cells varies with the media employed : for 
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example, a platinum tube cell with calcium borate at nearly a white 
heat, E.M.F. = 0°36 Daniell, whilst a similar cell with a Berlin por- 
celain tube at nearly white heat = U'7 Daniell. The current is 
arrested if there is not complete combustion in the source cf heat 
applied to the cell, in fact, a reducing flame causes a reversal of the 
direction of the current. The platinum-hydrogen acts as a zinc 
element in an ordinary galvanic cell. 

The following substances have been employed more or less success- 
fully as media, glacial phosphoric acid, sulphuric acid (at boiling point 
only slight current), alkaline and alkaline earthy haloid salts, glass, 
and vitrified earthenware and porcelain. The use of the latter sub- 
stances allowed the introduction of metals which for obvious reasons 
could not be employed with the above metallic salts. The following 
metals have been employed up to the present time :—Platinum, palla- 
dium, gold, iron, nickel, molybdenum, copper, and silver. Actual 
contact between the metals and media is essential, and therefore with 
glass the metal is placed inside a glass tube which is then fused on 
the metal (in the case of oxidisable metals a current of coal-gas is 
passed during the fusion), and while the glass is still soft, the exterior 
is covered with metal. For the finely divided metallic elements 
spongy platinum, or an alcoholic solution of platinum chloride, is 
painted on the glass which is then ignited, and a film of platinum is 
left on the glass, the conducting wire is put round in the form of a 
spiral, with other metals the oxide is put in the tube, and is subse- 
quently reduced by hydrogen. Sulphates, carbonates, nitrates, and 
glass containing metallic oxides redacible by hydrogen are unsuitable 
as media for the present purpose. 

The hydrogen is transmitted not only through the inner tube, but 
also through the intervening medium and external metallic cover. 
The amount of gas transmitted varies greatly with the nature of the 
media and the nature of the metallic layer; thus with the two, +35 
inch thick platinum tubes, with a favourable medium, and 3°3 square 
inches of inner tube in contact with it, at nearly a white heat, 0°7 c.c. 
of hydrogen passed through per minute; with finely divided metal 
and soft glass medium, the hydrogen transmitted at a full red heat 
may be as high as 0°6 c.c. per square inch per minute, with Berlin 
porcelain it is only 0°2 c.c. per square inch per minute at white heat, 
and is less at red heat. 

Gaseous mixtures containing free hydrogen give rise to currents, 
whilst carbonic oxide produces no electrical disturbance with iron or 
platinum. The galvanometer employed was one adapted for rather 
strong currents with small resistance; it was graduated by means of 
a voltameter, and some of the deflections were of the following values in 
e.c. hydrogen per minute:—10°, 0°07; 20°, 0°21; 30°, 0°60; 40°, 1°35. 
Some cells may be constructed by nearly covering pieces of metallic 
(platinum, nickel, iron, copper) wire or rod with fused glass, the 
externul coating being foil. On heating these in the oxidising flame, 
a current is produced which is due to the withdrawal of hydrogen 
from the inner core; when this current diminishes, the application of 
a flame containing free hydrogen immediately gives rise to a strong 
current in the reverse direction accompanied by the reabsorption of 
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hydrogen by the internal metal wire; a similar effect is produced if a 
platinum plate is suspended in a platinum tube containing fused glass 
(magnesium and calcium borates), when alternate electric currents 
may be produced by simply altering the nature of the flame. These 
effects can be repeated as often as required. The initial deflection 
produced by the “normal” or “reverse” current is 18° to 20°; this 
falls within 10 to 15 minutes to nearly zero. When iron wire is com- 
pletely covered with glass (except the conducting wire which is not 
heated), the oxidising flame deflection may gradually be brought 
actually to zero. Experiments have been made in which the inner 
platinum tube is connected with a Sprengel pump and immersed in 
fused glass in a platinum cell heated in the oxidising flame; under 
these circumstances a good vacuum could be pumped, and there is no 
deflection of the galvanometer, but as soon as a reducing flame is 
employed there is a steady deflection of 15°, and bubbles of hydrogen 
come down the fall tube of the pump, and in 15 minutes 1°33 cc. 
were collected. Hydrogen could not be made to pass through a glass 
or porcelain tube either by means of oxygen or vacuum alone. When 
giass is fused in a platinum crucible over a gas flame, hydrogen can 
be seen forming and rising from the sides, especially from the hottest 
part, if the glass is allowed to become viscid by cooling, and the gas 
flame again applied, tubes like those mentioned above may be burst 
by the bubble of hydrogen formed on the inside of the tube. It is 
noteworthy that fused vitreous matters do not conduct electricity of 
low tension unless hydrogen is present. D. A. L. 


Weight Voltameter for Measuring Electric Currents. By 
L. N. Leptncuam (Chem. News, 49, 85). 


Electrolysis of Dilute Sulphuric Acid and Hydrated Salts. 
By J. H. Guapstone and A. Tripe (Chem. News, 49, 61).—Frank- 
land (Abstr., 1883, 839) suggests that in charging and discharging 
storage batteries one of the changes which occurs is the electrolysis of 
hexabasic sulphuric acid in accordance with the views of Bourgoin. 
The authors have made some experiments with 4°2 per cent. sulphuric 
acid; the apparatus employed consisted of a U-tube having a stop- 
cock in the centre of the horizontal part. The hole in the stopcock 
was packed with asbestos in such a manner as to prevent both the 
mechanical admixture of the liquids in the two limbs, and also 
electrical endosmose. In experiments with currents of different 
densities it was observed that the increase of sulphuric acid in the 
positive compartment per equivalent of hydrogen set free decreased 
with the lowering of the current density. In other experiments with 
sulphate of copper in one limb and sulphuric acid in the other, it was 
found that the acid accumulated was largely in excess of the copper 
deposited, this being due to the wnequal transference of the ions. From 
these results and from those of some previous investigators, the 
authors conclude that the electrolytic method is incapable of deter- 
mining whether H,SO,, or a hydrate thereof, gives rise to the current, 
and moreover from other experiments with copper and zinc sulphates, 
in which both limbs of the U-tube were filled with the same solution, 
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they show that neither the composition nor even presence of a 


hydrated salt in aqueons solution can be determined by this method. 
D. A. L. 


Absorption ofan Iodine-compound byAluminium. By G. Gort 
(Chem. News, 49, 1—2).—When sheet aluminium is immersed in a 
colourless aqueous solution of iodic acid either alone or together with 
a piece of sheet platinum so as to form a voltaic couple, the liquid 
becomes discoloured, there is a copious evolution of gas from the 
aluminium, and the current produced, if utilised, causes a consider- 
able deposition of silver from a plating solution. After three hours, 
the aluminium is considerably corroded, and even after repeated 
washing with cold and boiling water retains iodine, which cannot be 
extracted with carbon bisulphide. 

In a quantitative experiment, a piece of aluminium two inches 
square and weighing 15°752 grains,was immersed in a solution of 25°74) 
grains of iodic acid in 5 ozs. of water, at a temperature of 16°. After 
three hours, 14°685 grains of metal remained undissolved, and 2°340 
grains, apparently iodine, were absorbed by it.. Only very slight 
absorption of iodine takes place when solutions of. potassium iodide 
or iodate are electrolysed, using aluminium electrodes, or when sheet 
alaminium is immersed in aqueous hydriodic acid. containing dis- 
solved iodine. Whilst there is no absorption when a solution of sul- 
phuric acid and iodide is electrolysed as above, neither is there 
absorption when aluminium is immersed in a cold saturated aqueous 
solution of iodine, nor in dilute hydrochloric acid containing iodine, 
nor in dilute sulphuric acid and potassium iodide. It is, therefore, 
inferred that the absorption only takes place with the nascent sub- 
stance at the corroding surface of the aluminium. 

The aluminium plates after action appear, under the microscope, 
to be partly disintegrated into thin layers. D. A. L. 


Pyroelectric Properties of Boracite. By K. Mack (Wied. Ann., 
21, 410—421).—The optical, thermic, and pyroelectric properties of 
boracite have been the subjects of a series of investigations by Hauy, 
Hankel (Abstr., 1883, 412, 546, 950), Mallard, Baumhauer, and 
others. This research is based upon an observation of Kundt that 
Lichtenberg’s figures can be used for an examination of the pyroelec- 
tric properties of crystals. 

The method of observation consisted in heating the crystal to be 
examined in an air-bath, removing it by a pair of pincers previously 
heated in the same bath. The crystal is then passed through an 
alcohol flame and placed on a slip of wood or paper, where it is dusted 
thoroughly with the ordinary mixture of sulphur and red lead. On 
cooling, the particles of these substances arrange themselves in 
definite lines, thus marking out the field of positive and negative 
electricity. The crystals examined were cubical, rhombic, dodeca- 
hedral, and tetrahedral, obtained from Stassfurt and Luneberg. 

, The general results of the investigation may be summed up as 
vllows :-— 

(1.) The difference of potential, whether positive or negative, does 
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not extend over the whole surface of a crystal, but follows certain 
definite lines. 

(2.) If upon a crystal, in which either the rhombic or dodedecahedral 
form is dominant, there be conceived to be marked out a smaller, 
perfect rhombic dodecahedron, so that its principal crystallographic 
axes coincide with those of one or other of the above crystals, and 
there be projected from the common middle point, the angle of the 
latter dodecahedron upon the surface of the crystal, then a system of 
lines is obtained, coinciding with the lines of the electro-positive or 
-negative potential differences. Those lines which connect the middle 
points of smooth and glistening tetrahedral surfaces are coloured 
yellow, but those which lie symmetrically to any principal symmetri- 
cul plans of the regular system are red. This system of lines coin- 
cides with the optical system of lines of double refraction which have 
b2en described by Klein and Baum-hauer. 

It would appear then that there is an intimate connection between 
the optical and pyroelectric properties of boracite. The former are 
probably conditioned by a state of tension of crystal, and the experi- 
ments of T. and P. Currie would seem to point to the same condi- 
tioning of the pyroelectricities. Ve de Ve 


Production of Low Temperatures by the Use of Liquefied 
Gases. By Caiieret (Ann. Chim. Phys. [5], 29, 153—164).—To 
remedy the inconveniences previously attending the use of Thilorier’s 
apparatus for condensing gases, the author has devised certain im- 
provements in the arrangements und fittings of the apparatus, by 
which the liquefaction of ethylene and other gases can now be effected 
without difliculty, although the pressure required may amount to 
several hundred atmospheres. As liquefied ethylene does not solidify 
at even the lowest known temperature, it has the important advan- 
tage over carbonic anhydride and nitrous oxide of remaining trans- 
parent during its volatilisation, and of thus permitting the effects on 
the substances immersed in it to be readily observed. The drops of 
liquid ethylene are allowed to pass with moderate velocity into a test- 
tube-containing the substance, and this tube is concentrically enclosed 
in another .glass vessel, the air in the intervening space being com- 
pletely desiccated, so that .no deposition of ice can take place on the 
cooled tabe. The-author has-obtained by liquid ethylene a degree of 
cold indicated by —:107° on a sulphide of carbon nan » 

A Convenient’ Temperature Regulator. By W. T. Ricumonp 
(Amer. Chem. J., 5, 287—289). 


Use of Mercury Thermometers, with particular Reference 
to the Determination of Melting and Boiling Points. By J. M. 
Crarts (Amer. Chem. J., 5, 307—338). 


Thermo-chemistry of Haloid Salts. By Brrrngtor (Ann. 
Chim. Phys. [5], 29, 198—288). 
In this series of eight papers the author, by adducing the data for 
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the application of his general theory to the case of the double haloid 
salts, adds a new chapter to the researches on chemical mechanics 
which he has pursued for so many years. A complete theory of 
saline reactions requires that all the compounds capable of being 
formed under the given conditions of the experiment shall be taken 
into account. Thus, the heats of formation and of dissociation, not onl 
of the simple salts, but those also of all the acid, the basic, the double, 
the hydrated, and the anhydrous salts that can possibly be formed 
under the circumstances, must be determined beforehand. This has 
been done in many cases in the present series of papers, and the 
observed reactions explained by the principle of maximum work, as in 
the theory of chemical equilibrium already advanced in the author’s 
Essai de Mécanique chimique. The tirst paper merely states the 
range of the investigation. The second gives the thermal data for 
double salts formed of mercury, of potassium, or of both, united with 
one or two of the three halogens, chlorine, bromine, iodine, or with 
their analogue, cyanogen. Some iuteresting particulars are noted 
concerning the successive physical aud chemical changes of such 
salts. Thus, the heat of combination from the simple salts is very 
small, except when the iodide is one component, when the heat, 
reckoned from the yellow iodide, is about the same as that disengaged 
in the transformation of yellow to red iodide. The combination of 
potassium iodide with mercuric cyanide liberates much heat, and the 
author regards the resulting product as a triple salt formed by a 
union of mercuric iodide with a double cyanide of mercury and potas- 
sium. 

In the third paper, it is shown that haloid salts of mercury, like 
those of other metals, combine with their corresponding hydracids, 
forming well-defined, crystallised acid salts. Red crystallised mer- 
curic iodide dissolves readily in dilute hydriodic acid with disengage- 
ment. of heat, and there is evidence of the stability of the compound 
thus formed, which may be regarded as mercuro-hydriodic acid, cor- 
responding with a whvle series of double salts, and analogous to the 
well-known complex acids derived from metallic cyanides. The heat 
of formation of acid chloride.of mercury is less than that of the acid 
lromide, and much less than that of the acid iodide, whilst mercuric 
cyanide disengages scarcely any appreciable heat with hydrocyanic 
acid. The next paper treats of the heat of neutralisation of hydr- 
acids by the oxides of mercury and of potassium. 

In the fifth paper are discussed the isomeric states of the haloid 
selts. The heat of transformation of 227 grams yellow mercuric 
iodide into red is 15 cal. In the formation of silver iodide by pre- 
cipitation with potassium iodide, a succession of transformations 
occur in the amorphous state of the substance, and its passage from 
the last amorphous condition to the crystalline is not accompanied by 
any sensible thermic phenomenon, that is to say, the sum of the work 
done in the transformation is sensibly nil. The same thing happens 
when an organic substance passes into an isomeride of the same 
chemical functions. But when there is a change of condensation 
(polymerisation), or a change of chemical function with the same 
condensation, a notable disengagement of heat is usually observed. 
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The sixth paper is devoted to a study of the double decompositions 
of the haloid salts of mercury, and the numerical results confirm in 
all respects the author’s principles. In all cases, the system which 
disengages the most heat is formed by preference whether as regards 
dissolved or insoluble substances, and Berthollet’s laws are sometimes 
verified and sometimes quite contradicted, just as they are or are 
not in accordance with the thermochemical previsions. 

The seventh and eighth papers deal with the haloid salts of silver, 
in the reactions of which there are certain special distinctive circum- 
stances, such as the inverse displacements to which attention has 
lately been called. The author explains these by the formation of a 
double salt and the consequent separation of the alkaline salt along 
with the haloid salt in the solid form. The displacement of hydro- 
chloric acid united to silver, by hydrobromic and hydriodic acids, 
whether free or combined with alkalis, takes place by reason of the 
thermic preponderance of these last acids, and would exclusively take 
place but for the existence of double and acid salts capable of giving 
rise to inverse reactions, which however are limited by the dissocia- 
tion of the double salts. And with the silver salts, as with the 
mercuric, the whole resolves itself into one fundamental action, 
namely, that which corresponds with the thermic maximum. 

R. R, 

Molecular Volumes of Salt Solutions. By W. W. J. Nicuot 
(Chem. News, 49, 37).—In August, 1883, the author published (Phil. 
Mag.) results of experiments on molecular volumes of salt solutions of 
various strengths, wherein he found that in the case of ten potassium 
and sodium salts the difference in molecular volume of a solution, 
produced by the substitution of one metal for the other, or one 
radical for another, was in each case a constant quantity. The 
chlorides, sulphates, nitrates, chlorates, and hydroxides were ex- 
amined. From the results, he inferred that the volumes of these 
elements and radicals, if determined in aqueous solutions and under 
similar conditions, are independent of the mode of combination ; and, 
moreover, that when salts are dissolved in water the molecular inter- 
spaces in various solutions are nearly co-extensive. Recently these 
conclusions have received support from the results of Groshans (this 
vol., 143) and of Bender (ibid., 144). Under these circumstances, 
the author now deduces the following law:—The volume of a metal 
in a salt, in dilute solutions (1 to 200 H,O), is independent of the non- 
metallic radical associated with it, and the volume of the radical is 
independent of the metal. The author has investigated the reactions 
between barium nitrate or chloride, and potassium or sodium sul- 
phate, and finds that within certain limits the volume change is 
constant. D. A. L. 


Some Convenient Quantitative Lecture Apparatus. By A. 
Micnagt (Amer. Chem. J., 5, 353—359). 
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Inorganic Chemistry. 


Atomic Weight of Oxygen. By T. Hixprtcu (Chem. News, 49, 
37—38).—In this paper, attention is drawn to the errors that may be 
encountered by using hydrogen prepared from zinc, or by diffusion of 
air through india-rubber connections, or by weighing the copper oxide 
in air, and the reduced copper in a vacuum or vice versé. The author 
then recommends the employment of electrolytic hydrogen purified b y 
passing it over hot spongy platinum, and subsequently drying it wit 
sulphuric acid or phosphoric anhydride in any future determination 
of the atomic weight of oxygen. D. A. L. 


Carbonic Anhydride in the Atmosphere. By A. Mintz and 
E. Aubin (Died. Centr., 1883, 649).—Recent researches on the com- 
position of the atmosphere have tended greatly to change the preva- 
lent ideas on this point; this is especially the case as regards the 
carbonic anhydride in the air ; for experiments have proved that the 
amount of this gas in the atmosphere i is considerably lower (compare 
Abstr., 1883, 285, 614) than it was supposed to be, and, moreover, is 
subject to but slight variation. In order to inquire more completely 
into this matter, the authors took advantage of the Transit of Venus 
Expeditions ; air was collected at the various stations in proper appa- 
ratus (Abstr., 1883, 121), and they now publish the results of the 
examination. The causes of variation are the different conditions of 
the sky and the force of the wind :— 


Vol. of CO, in 10,000 vols. of air. 


i ee, 
Day samples. Night samples. 
2°920 
2947 
2°850 
2-860 
Santa Cruz (Patagonia) 2°670 
Chubut (Patagonia) 3°120 
ili j 2°820 


It will be observed that these results differ but slightly from the 
numbers obtained for different places in France (North France, 2°962 ; 
neighbourhood of Vincennes, 2°54; the summit of Pic du Midi, 2°86). 
Calculated from the authors’ results, the universal mean is 2°78; the 
mean for the northern hemisphere being 2°82, and that for the 
southern 2°71. It can therefore be assumed that the amount of car- 
bonic anhydride in the air is lower in the southern than in the 
northern hemisphere: an assumption which finds support in the fact 
that the water is cooler in the former than in the latter hemisphere, 
and, according to Schlosing, there is a tension-equilibrium between 
carbonic anhydride in the sea and that in the air which is greatly 
inflnenced by temperature. D. A. L. 
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Moist Phosphorus, Air, and Carbonic Oxide. By A. R. Lreps 
(Chem. News, 49, 73).—In support of the author's results already 
communicated (this vol., 15), he refers to Baumann’s contribution 
(ibid.), and in addition to the result given in the latter Abstract, 
quotes the following :—30 litres of air containing 2°45 litres of car- 
bonic oxide yielded 64°6 mgrms. of carbonic anhydride, showing that 
13 per cent. of the entire carbonic oxide was oxidised (comp. 
Remsen and Keiser, ibil., 149). D. A. L. 


Dissociation of Brass. By R. B. Warper (Chem. News, 49, 74). 
—A piece of brass wire, 150 mm. long and 1°43 mm. diameter, weigh- 
ing 2°0570 grams, containing 36°02 per cent. of zinc, was heated to 
redness in a stream of hydrogen in a porcelain tube for several hours. 
The weight was taken from time to time, and it was observed that the 
rate of loss diminishes mach more rapidly than the whole quantity of 
zinc present ; for example :— 


Hours. Loss per hour. Zinc present. 
1 0°1442 0°5967 
2 00601 0°5366 
3 0°0672 0°4694 
12 00095 0°3178 D. A. L. 

Combined Action of Potassium Dichromate and Chlorine 
on Ethyl Alcohol. By Goperroy (Bull. Soc. Chim. [2], 40, 167— 
173).—When chlorine is passed into a mixture of ethyl alcohol and 
powdered potassium dichromate, a violent reaction takes place which 
converts the dichromate into a brown powder. If the action of the 
chlorine is continued beyond this stage, the brown compound disap- 
pears and is converted into a pink solid. The products at the end of 
the first stage of the decomposition are potassium chloride and an 
oxide of chromium of the composition Cr,Q,,3H,O, which is insoluble 
in dilute acids. This oxide is more easily obtained by the action of 
iodine on alcohol and potassium dichromate. It is a brown crystalline 
powder, which decomposes with incandescence at a red heat. At 300°, 
it slowly decomposes, losing water and oxygen, and passes into a 
black sesquioxide of chromium. At a red heat, the black sesquioxide 
is converted into the ordinary green variety. 

The tinal inorganic products of the action of chlorine on alcohol 
and potassium dichromate are chlorides and oxychlorides of chro- 
mium, which have not yet been examined, and a double chloride of 
potassium and chromium, 4KCI,Cr,Cl,,H,0. This substance exists as 
a red powder. Wheu heated, it loses a molecule of water and turns 
blue. It is decomposed by solution in water, forming potassium 
chloride and chromium oxychloride. 

The organic products of the reaction are aldehyde, ethyl chloride, 
acetic chloride, and ethyl acetate ; a mixture of complicated chlorine 
derivatives is also formed towards the end of the operation. 

W. C. W. 

A New Rhodium Salt. By T. Witm (Ber., 16, 3033—3044).— 
The method by which the author obtained perfectly pure rhodium, 
chiefly from chloropurpurorhodium chloride, is fully described in the 


eee ae ae ae ae ae ae lle le. le | 


MINERALOGICAL CHEMISTRY. 661 


first part of this paper. The pure metal (1°5 to 2 grams) was treated 
by Wohler’s method with sodium chloride and chlorine; part of the 
metal remained nnattacked and part formed a red powder which was 
insoluble and probably an indifferent sesquichloride. The formation 
of the double salt is more easily effected by exposing the metal for 
some time to the air and afterwards igniting it in a current of hydro- 
gen gas. The sodium chloride double salt was converted into the 
corresponding ammonium chloride salt, but owing to the quantity of 
sodium chloride present it was impossible to obtain good crystals 
until the sodium chloride had been precipitated by or crystallised out 
in presence of fuming hydrochloric acid. 

From the solution of the ammonium chloride double salt, the two 
crystalline forms obtained by Claus were prepared :—No. 1, 


Rh,Cl,,6NH,C1,3H,0, 


in beautifal long four-sided columns from a solution containing little 
or no aqua regia, and No. 2, Rh,Cl,,4NH,Cl,2H,0, in octahedric, 
short, well-formed pyramids from the same solution by allowing it to 
stand or evaporating quickly with heat. If, however, the solution 
contains large quantities of aqua regia and a slight excess of ammo- 
nium chloride, the new salt crystallises out in raspberry-red flat 
crystals which, examined microscopically, are found to consist of 
regular six-sided plates, and have the formula Rh,Cl,,8NH,Cl,7H,O. 
The author has confirmed his results by again carefully prepar- 
ing this salt from the purified metal, as the formation of a salt 
containing less chlorine in presence of excess of aqua regia was 
unexpected. This new salt was also prepared from salts No. 1 and 
No. 2 by warming them in excess of aqua regia and sufficient ammo- 
nium chloride—the change in colour and crystalline form being very 
distinct. By dissolving the new salt in water, a solution is obtained 
which at first has a raspberry-red colour, but on standing or, more 
quickly, on heating, it changes first into the red colour of No. 1 salt, 
and finally into the yellowish-red colour of No. 2. This solution can 
be converted again into the new form by treatment with excess of 
aqua regia and ammonium chloride. A. B. 


Mineralogical Chemistry. 


Minerals from Lehigh Co. By E. F. Smirx (Amer. Chem. 
J., 5, 272—279).—Allophane from Allentown, near Ballietsville; 
mamillary and stulactitic incrustations, with mother-of-pearl appear- 
ance, coating pockets in the iron ore :— 


H,0. Si0,. Al,05. CaCO, and MgCO;. 
40°86 21°39 35°20 ~- 1:96 = 99°41. 


Fluorite, finely coloured, in limestone, near the above locality. 
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Zircon in minute crystals in loose quartz fragments ; locality, near 
Macungie. Very fine specimens of wavellite are also found near this 
locality, as is also decomposed wavellite. 

Corundum from Shimersville, in very fine gray and red crystals, 
containing Al,O, 85°75, and Fe,O, 4°26 per cent. 

Tourmaline occurs in several localities. Garnet also often occurs, 
sometimes in large quantity and of various colours and degrees of 
translucency. Stilbite, from Hosensack. Pyrolusite, in crystals upon 
the inside of limonite nodules from Lehigh mountain. A little west 
of this locality chloropal is found, of an olive or greenish-yellow 
colour; no trace of crystallisation is present’; it is decomposed com. 
pletely by hydrochloric acid. 

The following analyses are given :—(1.) Yellow; (2.) Dark yellow; 
(3.) Greenish-yellow: (4.) Yellowish-green; (5.) Yellowish-green; 
(6.) Light yellow; (7.) Brownish-yellow; (8.) Brownish-yellow; 
(9.) Brownish-yellow; (10.) Brown; (11.) Yellowish-brown ; (12.) 


Specimen almost white :— 


H,O. Si0,. Fe,0s. 
19°61 40°20 39°52 
19°79 40°81 39°30 
18°65 42°31 38°18 
20°79 41°16 30°79 
20°45 41°41 35°35 
19°09 42°79 39°19 
19°27 42°37 38°17 
19°31 41-35 39°09 
19°31 41°13 38°97 
17°71 43°54 39°52 
19°36 43°00 37°50 
17°65 44°52 11°04 
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MgO. K,O. Al.03. 
trace trace — 


99°53 
99°90 
99°14 
99°54 
100°25 
101°05 
99°83 
99°75 
99°41 
100°77 
— _— — 99°86 
trace 0°94 25°95 100°10 


Note.—These numbers give the ratio H,O: SiO, : Fe,0O; = 43:3:1, 
i.e., nearly those given by Naumann for nontronite, 5 : 3 : 1, but 
quite different from the formule proposed for chloropal, viz., 


(Fe,)Si O,,3H,0 and FeSi;0,,3H,0. H. B. 
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Minerals from Berks Co., Pa. By D. B. Brunner and E. F. 
Suita (Amer. Chem. J., 5, 279—281).—Stilbite, from Wheatfield 
mines. Deweylite, from Ruth’s mine; whitish and brownish resinous 
coatings upon aragonite and with serpentine :— 


H,0. Si0.. F.0; MgO. (a0. 
19°49 45°65 0°20 34°38 trace = 99°69 
19-03 42°34 1°39 36°77 trace = 99°53 


Vesuvianite, from Fritz Island; was ;previously supposed to be 


rnet. 
e Titanite-—Brueite in distinct crystalline forms upon a dolomitic 
rock, near Reading in Fritz Island; also found near Sinking Spring, 
Spring Township. H. B. 


Organic Chemistry. 


Reactions of Tellurium. By E. Demargay (Bull. Soc. Chim., 40, 
99—100).—The tellurides are generally supposed to form reddish- 
violet solutions; but it #s pointed out in this paper that this colour 
is dae either to the presence of polytellurides or to some suboxide of 
tellurium. For if an alkaline solution of a telluride be boiled for 
some time with a reducmg agent, such as phosphorus or aluminium, 
the violet colour disappears to reappear on contact with air. 

The best process of obtaining methyl or ethyl telluride consists in 
warming at a temperature:of about 80° the iodides of the correspond- 
ing hydrocarbon with finély-powdered tellurium. Dimethyl or ethyl 
tellurium diodide is formed, from which the other derivatives can be 
obtained. V. H. V. 


Decomposition of Chlorotribromopropionic Acid by Alka- 
line Hydroxides. By C. F. Maspery (Amer. Chem. J., 5, 255—256). 
—This acid is completely decomposed if heated with baryta-water, 
(C;HC1Br,0,),.Ba = C,HCIBr, + BaBr, + 2CO,; the distillate col- 
lected in bromine-water yielded C,HCIBr,, melting at 33°, and there- 
fore probably identical with chlorotetrabromethane melting at 32— 
33°, prepared by Wallach and Bischof by the decomposition of 
8-dichloracrylic acid and treatment of the chloracetylene obtained 
with bromine. 

By the action of alcoholic potash solution on chlorotribromopro- 
pionic acid, which is probably expressed by CBr,Cl.CHBr.COOH, a 
small quantity of tribromacrylic acid is formed. H. B. 


Substituted Acrylic and Propionic Acids. By C. F. Masery 
and F. C. Roprnson (Amer. Chem. J., 5, 251—255).—-Dibromacrylic 
acid, unlike the isomeric @-acid, will not unite with bromine at ordi- 
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nary temperatures. At 100°, with pure bromine, union takes place 
easily, with production of tetrabromopropionic acid. This acid may be 
crystallised from carbon bisulphide or water, and melts at 118—120°, 
The barium, calcium, and potassium salts were prepared, and found to 
contain respectively, 4, 1, and 2 mols. H,O. The barium salt heated 
in aqueous solution or distilled with baryta-water is decomposed :— 
Ba(C,;HBr,O,), = 2C,HBr, + BaBr, + 2CO,); the distillate absorbed 
in bromine-water yielded pentabromethane. When treated with an 
alcoholic potash solution, tribromacrvlic acid is formed. £-Dibrom. 
acrylic acid is probably CBr, : CH.COH. 

Chlorine acts like bromine on 8-dibromacrylic acid ; hydrobromic 
acid acts only very partially. 

Bromine monochloride acts on bromopropiolic acid, but pure pre- 
parations could not be obtained; chloroform saturated with chlorine 
yields bromodichloracrylic acid. H. B. 


Amidated Acids of «-Caproic Acid. By E. Duvitirer (Ann. 
Chim. Phys. [5], 29, 164—178).—Amido-a-caproic acid was ob- 
tained by Hufner (Zeits. f. Chem [2], 4, 166) ; methylamidoacetic 
acid (sarcosine) by Liebig (Anvalen, 62, 310); methylamido-a-pro- 
pionic acid, by Lindenberg (J. pr. Chem., 70, 244) ; and methylamido. 
a-butyric acid by the author (Ann. Chim. Phys. [3], 20, 188). The 
latter has now obtained another homologne of the series, viz., methyl- 
amido-a-caproic acid, CH,Me.CH,.CH(NH.Me).COOH, by acting on 
pure methylamine with a-bromocaproic acid prepared with caproic 
acid, obtained during butyric fermentation. The acid is white, crys- 
talline, and soft to the touch; soluble in water and in boiling alcohol, 
but not in ether. The aqueous solution is neutral, and of a bitter 
taste; it does not give any precipitate with silver or mercurous 
nitrate. The preparation and properties of the sulphate, hydrochloride, 
platinochloride, and aurochloride, and also the cupric salt, are described 
at length in the paper. 

By acting on ethylamine with a-bromocaproic acid, the author has 
in like manner obtained ethylamido-a-caproic acid, 


CH,EtCH,.CH(NHEt).COOH, 


a homologue of the already known ethylamido-acetic and ethylamido- 
a-butyric acids. Its properties closely resemble those of the corre- 
sponding methyl] compound, and similar metallic and acid derivatives 
of it have been formed and examined. R. R. 


Propimine Thiocyanate. By J. Tscnerniac and T. H. Norroy 
(Amer. Chem. J., 5, 227—231).—By the action of ammonium thio- 
cyanate on monochloracetone, ammonium chloride and acetone thio- 
cyanate are formed, which latter by the further action of ammonium 
thiocyanate is converted into the thiocyanate of propimine thiocyanate, 
CH.,(SCN).CMe : NH,.SCN, with elimination of water. The salt 
thus obtained forms large crystals melting at 114—115°, soluble in 
alcohol and water from which it readily crystallises. By adding con- 
centrated potash solution to these crystals, extracting with ether, and 
evaporating on a water-bath, an oily liquid is obtained; this is the 


ORGANIC OHEMISTRY. 665 


free base, propimine thiocyanate. It is obtained pure by distillation 
in a vacuum, boiling at 30 or 40 cm. at 136°, and at 760 mm. at 
about 232°; it forms a colourless crystalline mass melting at 42°. It 
is very soluble in water, and the solution has an alkaline reaction. 
By treating the thiocyanate of the base with silver nitrate or sulphate, 
the nitrate, C,H,N.S,HNO;, and the sulphate, C,H.N.S,H,SO, + 
2H,0, both crystalline salts, are obtained. On adding platinic chlo- 
ride to a solution of the base in hydrochloric acid, the salt, 


(C,H.N,S),,H,PtCl,, 


is precipitated. The free base heated with acetic anhydride yields 
acetyl-propimine thiocyanate, CH,(SCN).CMe : NAc, a crystalline 
solid melting at 134°. Methyl iodide heated with the free base unites 
with it violently to form hydroiodide of methyl-propimine thiocyanate, 
CH,(SCN).CMe : NMeHI, crystallising from water in scales melting 
at 159°5°. H. B. 


Parabromobenzyl Compounds. By C. L. Jackson and G. T. 
HartsHorn (Amer. Chem. J., 5, 264—269).—The corresponding 
chlorine compounds have been previously described. 

Parabromobenzylsulphonic acid.—The potassium salt was obtained 
by heating potassium sulphite with parabromobenzyl bromide; it is 
crystalline and anhydrous. By precipitation with lead acetate, and 
decomposition of the precipitated lead salt by sulphuretted hydrogen, 
the free acid was obtained, and thence the pure calcium, barium, and 
lead salts; the barium salt contains 1 mol. H,O. On treating the 
potassium salt with phosphorus pentachloride, the chloride of the 
acid was obtained ; it is crystalline, and melts at 115°. 

Parabromobenzyl sulphide is easily formed by the action of sodium 
sulphide in alcoholic solution on parabromobenzyl bromide; it forms 
large crystals melting at 59°. If treated with chromie acid in acetic 
acid solution, it is oxidised to parabromobenzylsulphone. 

The parabromobenzyl mercaptan was made by the action of an 
alcoholic solution of potassium sulphydrate on the parabromobenzy] 
bromide, and precipitation with water ; it melts at about 25°, and by 
the action*of the air soon changes into the bisulphide ; mercury para- 
bromobenzy! mercaptide is formed by the action of mercuric oxide and 
water on the mercaptan; it crystallises easily. Parabromobenzyl 
bisulphide was prepared by the action of air on the mercaptan, and 
also directly from sodium bisulphide and the bromide ; it is crystalline, 
and melts at 87—88°. H. B. 


Some Reductions with Zinc and Ammonia. By W.G. Mixter 
(Amer. Chem. J.,5, 282—286).—In a previous paper (Amer. Chem. J., 
5, 1) the author described the reduction of nitracetanilide ; parazoxy- 
acetanilide crystallised out, and the filtrate contained parazoacetanilide ; 
it is now shown that a large amount of paraphenylenediamine is also 
formed, and may be removed from the dried residue by very dilute 
hydrochloric acid. 

Parazoacetanilide treated with hot concentrated hydrochloric acid 
yields the hydrochloride of a base, which is also formed by saponifica- 
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tion. Analysis showed the base to be parazoaniline. It unites with 
2 mols. HCl, and nascent hydrogen converts it into paraphenylene. 
diamine, hence its formula is NH,.C,H,.N,.C,H,.NH,; it melts at 235 
—240°. Chrysoidine melts at 110°, and yields with nascent hydrogen 
aniline and triamidobenzene, hence the constitution of this isomeride 
is C.H;.N : N.C.H,(NH,)s. Attempts have been previously made to 
prepare parazoaniline by reducing paranitraniline, but the hydrazo. 
compound alone was obtained. 

Parazoxybenzanilide has been prepared in a manner similar to the 
meta-derivative (previous paper), viz., by reduction of paranitrobenz- 
anilide. It is pure yellow, and melts at 310°. The azo-compound 
does not appear to be simultaneously formed ; amidobenzanilide is 
formed, and a large quantity of the nitro-compound remains 
unacted on. 

Azoxybenzotoluide—Nitrotoluidine, melting at 77°5°, was treated 
with benzoic chloride, and the nitrobenzotoluide reduced with zine 
and ammonia ; the product melts at 290°, and is insoluble in water 
and alcohol. Attempts to replace the benzoyl group by hydrogen 
were unsuccessful, 

The azoacetanilide and azoaniline complete the analogy indicated 
in the former paper between the reduction-products of nitrobenzene 
and those of paranitracetanilide, with the exception that no hydrazo- 
benzene or benzidine analogue has as yet been obtained. The meta- 
oxybenzanilide is the only meta-compound of the series investigated ; 
no results have been obtained with ortho-derivatives. The use of 
zinc and ammenia seems to possess considerable advantages as a 
reducing agent; probably sodium-amalgam with a large excess of 
ammonium chloride would act in the same way. H. B. 


Method of Preparing Borneol from Camphor. By C. L. 
Jackson and A. E. Menxe (Amer. Chem. J., 5, 270—271).—The 
camphor is dissolved in 10 parts of alcohol, a small excess of sodium 
gradually added, and the alcohol distilled off ; water precipitates crude 
borneol. After washing with water it is crystallised from alcohol. 
The reaction is expressed: CyH,O + H;, = CiH,O; the yield is 
excellent, 94 per cent. of the theoretical amount being obtained. 


Constitution of Chlorophyll. By E. Scnunck (Chem. News, 49, 
2).—The author extracts leaves with boiling alcohol, and after some 
time filters; the filtrate is mixed with its own volume of ether and 
two volumes of water; it then forms two layers, which are separated. 
The lower layer is yellow, and reduces Fehling’s solution. The upper 
layer is green, and contains all the chlorophyll; it is thoroughly 
washed free from everything soluble in water. When the ether is 
evaporated the bright green residue, dissolved in alcohol and treated 
with alcoholic potash, does not reduce Fehling’s solution, but if it is 
previously treated with concentrated sulphuric acid in the cold, or if 
its alcoholic solution is boiled with hydrochloric or sulphuric acid, the 
alcohol driven off, the residue treated with water, filtered, and the 
filtrate made alkaline, mixed with Fehling’s solution and boiled, the 
usual glucose reaction is obtained. The glucose or glucose-like sub- 
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stance is a pale-yellow gummy compound. The author, therefore, 
concludes that chlorophyll is either a glncoside or is associated with a 
glucoside (compare Tschirch, Trans., 1884, 57—62). D. A. L. 


Physiological Chemistry. 


Development and Nutrition of Japanese Silkworms (Bombyx 
Mori). By O. Kettner (Landw. Versuchs.-Stat., 30, 59—86).—The 
rearing of the larger agricultural animals, such as the cow and horse, 
is not much attended to in Japan, but the cultivation of the silkworm 
and of the mulberry trees needed for its food has been a favourite 
industry for ages; the tendency of the people to excel in smaller 
industries rather than larger has brought everything connected with 
silkworm culture to a high state of perfection. 

The author refers to the researches of Peligot as the principal con- 
tribution to a knowledge of the chemical constitution and food assimi- 
lation of the worm, but his investigations left very numerous questions 
unsolved, which, the author, living at the oldest seat of the industry, 
has endeavoured to answer.. 

A number of worms were taken after hatching, and fed with 
weighed and analysed food, the worms being analysed at certain 
periods, four of which were the periods of casting their skins, when 
they cease to feed, and the intestine is empty; 5th period, when they 
were ready to spin ; 6th, when the pupa becomes hard in the cocoon, 
and the butterfly as it leaves the cocoon; the excrement, when large 
enough to be removed, was examined by itself. The variety is very 
hardy, as out of 13,916 but 19 worms died in course of the expe- 
riments, whilst in European silkworm culture the average loss is 15 per 
cent. 

The mulberry trees are cultivated somewhat like our basket willows, 
cut back, and the yearling shoots only used, The analyses are given 
very fully in tabular form and minute detail, some of which are of 
interest. It appears that the silkworm is unable to digest the fibrous 
portion of the leaves. Albumin and fat were digested to an amount 
not exceeded by ruminants; non-albuminous nitrogenous substances 
appear to be but slightly absorbed. 

Table A contains the chemical analyses of the worms in their dif- 
ferent stages, of the empty cocoon, the pupa, and the butterfly. It 
will be seen that the insect contains a very large proportion of water, 
which gradually increases until it is ready for the cocoon. 

Table B shows the increase of weight of the worm, which is enor- 
mous. When ready to spin it has increased its living weight 
5400 times. 
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Tasie A. 


Newly hatched 
worms 


Periods. 


Empty cocoon. 


In fresh insect— 
Dry substance. 


In 100 parts dry 
substance— 
Protein, less 
chitin.... } 
Chitin’ .... 
ee 
Ash eee 
Unestimated.. 


Total nitrogen .. 
Albumin | 


peptone N.. 
N in chitin . 
N uncombined .. 
N per cent. of 


Proportion 
of living 
weight to 
freshly 
hatched 


Proportion 
of dry 
weight to 


oe: Mitatiiaiaeonicenst shad 
Empty cocoon ........ 
Pupa minus cocoon ........++6. 
Pupa and cocoon ....seeeeeeeee 


Butterfly .....cccccccccccccccs 


0-098 
0°752 
3° 662 
14-920 
62 °690 
436 °850 
122 *5110 
217 °410 
339 910 
142°170 
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Influence of Cotton-seed Cake on the Secretion of Milk.—By 
M. Siewert (Landw. Versuchs.-Stat., 30, 145—160).—Cotton-seed cake 
made from whole seeds has lately been used in England for feeding cattle 
in place of linseed cake, and with good results: the cake which finds its 
way into Germany has, however, up to the present been made from 
the shelled seeds, and has been described as injurious when given to 
young cattle, although this may be due to the high concentration of 
the contained nutriment. To obtain exact information on the nutritive 
qualities of the two kinds of cake, experiments were instituted at 
various farms in the north of Germany, specially with a view of ascer- 
taining the influence of the cake on the production of milk. Out of 
eight series of experiments, six agreed in the result that the quantity 
of milk decreased, while the percentage of sugar was raised at the 
expense of the other solid constituents, independently whether whole 
or shelled seed cake was used. The favourable report of English 


consumers was probably based on the fattening qualities of the cake. 
J. K. C. 


Chemistry of Vegetable Physiology and Agriculture. 


Function of Silica in the Growth of Maize. By V. Jopin 
(Ann. Agronomiques, 9, 385—392).—A grain of maize was submitted 
to water culture in 1875 in a solution containing suitable proportions 
of nitric, phosphoric, hydrochloric, and sulphuric acids, potash, soda, 
lime, magnesia, and ferric oxide, but as free as possible from traces of 
silica. A grain from the crop obtained was sown in a similar solution 
in 1876, and yielded a plant and seeds with which the experiment 
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was repeated in 1877. This time also a crop was obtained, a seed of 
which was sown in 1881, yielding a plant the seeds of which did not 
‘come to maturity. Another seed of the third generation (1877), 
however, when sown in only 82 grams of garden soil, and watered 
with the mineral solution, yielded an abundant crop with 24 ri 
grains, so that the seeds had by no means lost their fertility by the 
three successive cultivations in a liquid deprived of silica. The 
effect of this cultivation on the mineral constituents of the plant, as 
compared with plants grown normally in soil, is shown by the 
appended ash analysis (p. 669). 

The most striking point is the feeble mineralisation of the plants 
from the seed of the 3rd generation of water-culture sown in soil, 
although watered with an abundant supply of minerals. It contained 
less than one-sixth the normal proportion of potash, but recovered 
something like the original proportion of silica. The facts accord 
with Déhérain’s conclusion that a large proportion of the mineral 
constituents of plants is not assimilated because essential to plant 
growth, but is deposited in the tissues of the plant as bye-products 
or residues of the various physical and chemical processes of — 

J. M. H. M. 

Nature of the Gases contained in Vegetable Tissues. By 
J. Borum (Ann. Agronomiques, 9, 418—422; from Bot. Zeit., 1883, 
Nos. 32, 33, 34).—The author’s experiments have been made by ex- 
hausting cylinders of cork and wood with a mercury pump, and 
submitting the extracted gases to analysis. 

Cork, whether in its natural condition or after desiccation, yields 
gas containing 25 to 34 per cent. of oxygen; when the cork is dried 
at 100° a little carbonic anhydride is found. 

Cylinders turned out of the dead heart-wood also yield gas rich in 
oxygen, but if the exhaustion is continued for some time at the 
ordinary temperature of the air, the oxygen becomes gradually 
replaced by carbonic anhydride. 

Cylinders of mahogany prepared from heart-wood, sap-wood, and 
from a small branch, were examined immediately after preparation; 
again after drying in the air for a year; and again after a further 
desiccation over sulphuric acid and potash. When they were freshly 
prepared, the percentage of oxygen ranged from 4°83 to 16°40; in the 
dried samples, it rose to 24°29 to 34°40. 

The author ascribes this richness in oxygen to the fact that oxygen 
traverses cellular membranes more freely than nitrogen. The sub- 
stance of the cells themselves appears to have no power of absorbing 
or condensing oxygen. J. M. H. M. 


Contributions to a Knowledge of Chemical Processes in the 
Plant. By A. Emmeruine (Landw. Versuchs.-Stat., 30, 109—144).— 
In a previous paper (iid., 17,161) it was shown that oxalic acid 
decomposes calcium nitrate, with formation of crystallised calcium 
oxalate and free nitric acid. This reaction was made use of by 
Holzner in explaining the existence of calcium oxalate in plant cells, 
and he further considered the oxalic acid to be a decomposition-pro- 
duct of albumin. De Vries, on the contrary, supposes the oxalate of 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 671 


lime to be merely the form in which superfluous lime is separated 
from the sap, and occurs when the plant is situated in a soil very 
rich in lime. MHolzner’s hypothesis, however, finds confirmation in 
the chemical reactions known to occur when oxalic acid is brought 
into contact with any salt of lime, and gives the most simple 
explanation of the frequent occurrence of calcium oxalate in the 
lant. 

In the further pursuance of this investigation, the author has 
endeavoured to determine the action of oxalic acid on potassium 
nitrate. A qualitative result had been previously obtained by means 
of diffusion, but to determine the exact amount of decomposition, the 
action of’ various mixtures of oxalic acid and potassium nitrate or 
nitric acid on marble plates was the method employed. The action 
of nitric acid alone in various degrees of dilution was studied, and 
this was found to vary directly with the quantity of nitric acid in 
solution, and the temperature employed, whereas oxalic acid alone 
reacts but very slightly, as the marble quickly becomes covered with 
an impenetrable coat of calcium oxalate, which prevents further 
action. The addition, however, of a small quantity of nitric acid 
alters this completely, a lively and continuous reaction setting in, and 
lasting as long as any unsaturated acid remains. 1 gram-mol. HNO, in 
1004 litres water dissolved 70 mgrms. calcium carbonate in 72 hours, 
whilst 1 mol. nitric acid with 25 mols. oxalic acid in the same quantity 
of water dissolved 1180 mgrms. in 72 hours. The reaction takes 
place in two stages, calcium nitrate being first formed, which is de- 
composed into calcium oxalate and free nitric acid, the latter beginning 
its action again. The quantity of nitric acid must not, however, be 
too small, 25 mols. of oxalic to 1 of nitric acid being the limit beyond 
which it is not possible to go without disturbing the rapidity of the 
reaction. 

The effect of nitric acid alone decreases with the time it has been 
in contact with the marble, so that its action during any given part 
of the time could be calculated, and was found to agree fairly well 
with the practical results of experiment. 

The experiments with mixtures of nitric and oxalic acids in various 
proportions and dilutions showed that generally speaking the action 
of such a mixture is, ceteris paribus, proportional to the sum of the 
molecules of both acids in the volume-unit of liquid. This law, how- 
ever, holds good only between certain limits ; as mentioned above, the 
quantity of nitric acid must not be too small, and it must likewise 
not greatly exceed the amount of oxalic acid present, as a mixture of 
even equal parts of the two acids is never equal in its action to nitric 
acid alone, owing to the mechanical hindrance effected by the forma- 
tion of crusts of calcium oxalate on the marble plate, which only 
after a time fall off. 

Mixtures of oxalic acid and potassium nitrate were used in the 
same proportions as those of the two acids, and it was found that 
the quantity of potassium nitrate remaining constant, the action 
varied directly with the amount of oxalic acid when the concentration 
was not too great. In other words, oxalic acid and potassium nitrate 
act like a mixture of the two acids on calcium carbonate, This fact, 
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however, gave no light as to the amount of potassium nitrate decom. 
posed by oxalic acid under various conditions, but by use of the 
numbers given by Thomsen for the proportions of the avidities of 
acids for bases, the author arrives at a formula for the determination 
of this coefficient, and finds it to vary from 54 to 14 per cent., as the 
potassium nitrate is present in proportions of 01 to 2 mols. to 1 of 
oxalic acid. 

The above experiments show clearly that oxalic acid attacks potas- 
sium nitrate with formation of free nitric acid, and that the presence 
of a small quantity of the latter is sufficient to produce a continuous 
action of oxalic acid on calcium carbonate. In certain cases, true 
raphidic crystals of calcium oxalate were obtained. J: K. C, 


The Sum of Mean Temperatures in Relation to the Culti- 
vation of Corn and Maize. By F. Sesrini and A. Funaro (Landy. 
Versuchs,-Stat., 30, 97—108).—Some previous experimenters on this 
subject have stated that a certain sum of mean temperatures is neces- 
sury to the ripening of various kinds of corn: the total amount, how- 
ever, varies with the climate, and in northern countries is less than is 
necessary further south. In the growth of maize, for instance, the 
observed totals of mean temperatures vary from 2463 to 3163°, and 
further observations might lead to even greater differences. The 
authors’ own experiments were arranged as follows:—Three small 
plots of land were planted in the usual manner with maize; Plot A 
was covered with a tent of white calico, B with black, and C was 
left open: the temperatures of the soil and air were carefully observed 
the whole time in each of the three experiments, and the condition of 
the plants also noted from time to time. 

The plants in B were weak, and died off in the middle of July, 
while those in A grew faster than any of the others, and gave a much 
larger yield than those in the open (30 kilos. against 26°3). Analysis, 
however, showed that the quality of the former was very much 
inferior to that of the latter. The sum of mean temperatures did not 
vary greatly in either of the three cases. A was, however, in this 
respect slightly superior to C, but the difference was not sufficient to 
account for the considerable variation in the yields obtained, and this 
shows that the quantity of heat supplied was only one factor in the 
conditions governing the growth of the plant. J. K. C. 


Rice Culture in Japan. By O. Keiner and J. Sawano (Landw. 
Versuchs.-Stat., 30, 18—41).—The many varieties of rice grown in 
Japan may be classed in two groups—mountain rice and marsh rice; 
the former thrives on dry soil, and perishes when sown in the wet 
rice valleys, where the second flourishes, to die in its turn if sown on 
dry soil. The two classes are morphologically the same, and the 
cause of this great difference is yet undiscovered. The general mode 
of rice culture is as follows :—The seed for the next year’s sowing is 
selected before the plants are cut, the best developed ears are chosen, 
and the fullest grains struck out by hand, sorted by throwing them into 
water, and dried by being packed in straw and hung up in a dry airy 
place. When the time of sowing arrives, the seeds are steeped in water 
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until they swell, an average of about ten days; they are then spread 
on mats in the sun during the day, removed to the house at night, 
and covered. After about five days the plumule appears; in cold 
localities the seeds are often watered with tepid water, or even buried 
in the compost heap. The seed-bed is now carefully dug, and worked 
until it is a fine slimy mud. When the plumules are about 6 mm. 
long, the seeds are sown broadcast in it, the water is let on during the 
nights, and turned off during the day, that the seeds may be pro- 
tected from frosts at night, and get the full benefit of the warmth of 
the sun in the day; in 40 to 56 days the young plants have attained 
a height of 18 to 24 cm., and are then transplanted to the field, pre- 
viously well dug, and manured with green or other available manures ; 
the plants are put in tufts or bunches equidistant, varying according 
to the fertility of the soil. The irrigation of the growing crop is a 
most trying operation, manual labour only being employed; the 
removal of weeds also requires constant care. The period of blooming 
is a very critical and anxious one for the farmer; wind and damp 
are both injurious. The harvest lasts from the end of September to 
the end of November, and the grain is cut with the sickle ; the yield 
varies with the quality of the land, and for all Japan averages 
27°3 hectolitres per hectare. The authors experimented in three 
directions :— 

1. Culture in water, in order to find whether the marsh rice draws 
its supply of nitrogen from ammoniacal compounds or from nitrates. 

2. On the process of nitrification in rice-fields. 

3. On the composition of the irrigation-water before and after use. 

The water culture was carried out in pots filled with carefully 
washed sea-sand, and, except for some hours each afternoon, they 
were covered up with distilled water; when the experimental solutions 
were applied, matters were so arranged that the rootlets touched their 
surface, 

The solutions of nitrates and ammonium compounds were so 
arranged that each contained equal amounts of nutritive material. 
The authors give in tabular form analyses of the plants in different 
stages of their growth, and observations on the appearance of the 
plants, from which they draw the conclusions that the rice plant can 
supply itself with nitrogen equally well from dilute solutions either of 
nitrates or of ammonium compounds, when one class of bodies only is 
present with the necessary mineral constituents. Solutions contain- 
ing nitrates only, cause a very slow progress in the first few weeks of 
the plant’s life, afterwards the growth is normal. Ammoniacal solutions 
on the contrary, stimulate early growth, and do not act so favourably 
in the later periods, which makes the authors think manures for rice 
should contain nitrogen in both forms. 

Experiments on nitrification of the soil of rice-fields under water 
were made, but without satisfactory results. 

The examination of the water before and after use in irrigation 
was the next subject of investigation. The whole time of irrigation 
was divided into three periods, and the water daily examined with 
such precautions as the authors thought necessary so as to avoid error. 

The outflowing waters were found poorer in mineral matters than 
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when they were let in on the field; a portion was undoubtedly 
directly taken up by the plants, and another portion retained by the 
soil ; the greatest loss was in nitric acid, while the ammonia was much 
higher in the outflowing water, the probable reason being that it was 
very low in ammonia on entering the field, or it might be that the 
water dissolved some of the ammoniacal compounds in the soil, the 
loss of nitric acid may have had some influence on the increase of 
ammonia. The authors consider that relative proportions of nutritive 
matter in the water at entrance and exit depends on such a number 
of varying conditions that further experiments are desirable. 

On an occasion about the end of August, when irrigation had been 
discontinued for some time and the fields dry, a heavy rain fell, and 
there was an opportunity of estimating what solid matters were 
removed by the pure water. 

100 litres of the water collected as it ran off contained— 


Dry residue 
SiO, 
Al.0,, Fe,0s;, FeO eevee 


J. F. 


Vegetables used as Food in Japan. By O. Kettner (Landw. 
Versuchs.-Stat., 30, 42—51).—Vegetables form a large part of the 
people’s food in Japan ; the varieties in use are many, and the methods 
of cooking numerous; some are preserved by simple air-drying; 
others are made into jams, pickled with sugar or acidified. The soja 
bean is the foundation of an almost universally used sauce, Schoyu; 
of a vegetable cheese, Miso; and of a highly albuminous jelly, Tofu; 
a large number of the plants are indigenous, others peculiar to warm 
climates, and few have hitherto been submitted to chemical examina- 
tion, the accompanying tables being in many cases the first published 
analyses. Rice is the largest article of consamption, and of it there 
are many varieties, all of which are grouped in two divisions: one, the 
mountain rice grown on dry ground; the other marsh rice, cultivated 
in irrigated fields, both being botanically the same. Of the marsh 
rice there are also two principal divisions—ordinary and glutinous 
rice; the following analyses of dry matter in the three kinds are 

ven :— 

d Ordinary. Glutinous. Mountain. 
5°87 8°75 
3°44 2°58 

Cellulose 5°19 1:98 
Non-nitrogenous extract.. 84°76 83°89 85°53 
1°37 1°61 1:18 


The figures for fat are larger than in other analyses of rice, but the 
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difference is accounted for by the author’s samples being undressed 

in, whereas the samples examined by other investigators have been 
of the dressed and well cleaned commercial article. Panicum italicum, 
a species of millet, is, after rice, the principal food of the poorer 
classes. Sorghum saccharatum is an introduction from America. 
Phaseolus radiatus is a bean largely cultivated and highly esteemed ; 
it differs but little from the European variety, Phaseolus vulgaris. 

Canavalia incurva, another sort of bean, is a climber not much 
cultivated ; the pods are about 20 cm. long, bearing 6—8 rose-coloured 
seeds, weighing on an average 2°5 grams each ; they have, when ripe, 
a disagreeable smell, and are generally eaten unripe. Solanum melon- 
gena, or egg plant, is largely cultivated, and many varieties of it exist ; 
it is reared from seed, and bears fruit for a long time. The specimen 
of fruit examined weighed 64 grams; its value as food about equals 
that of the — or gourd. Young shoots of the Bambusa 
puerula, and three other varieties of bamboo, are very much in favour. 
As soon as they appear above the earth in spring, they are dug out 
and eaten, dressed as asparagus. Different kinds of the sweet potato 
(Batatas edulis) are largely cultivated, and are great favourites; their 
long succulent stems interlace and cover the soil, keeping it moist. 
Their deficiency in nitrogen and the small amount of ash compared 
with other root vegetables, is remarkable. 

Dioscorea japonica is of limited cultivation, and used by the wealthier 
classes. Arctium Lappa, the seeds of one variety, Ummeda Gobo, 
reach an extraordinary size, a length of 1 meter, and circumference of 
about 30cm. Colocasia antiquorwm, the sweet Japanese potato, is 
extensively cultivated; like the common potato, it is grown from the 
sliced tubers. Conophollus Konjak is a somewhat similar plant; the 
root is rich in starch ; it is used in the preparation of a gelatinous sort 
of food called konyaku, peeled, dried, and rubbed to powder; milk of 
lime, or the soluble salts from wood-ash is added to it, and stirred up 
to a stiff paste; it dries to a clammy mass. Brassica rapa rapifera, a 
turnip, is a favourite food. Raphanus sativus is a kind of radish 
which grows to an enormous size, specimens weighing 2}—3 kilos. 
are not uncommon, and one sort is much esteemed for its sweet taste ; 
the radish is one of the most esteemed vegetable foods of Japan. 

J. F. 

Contribution to the Chemical Study of Soils. By Du«ast 
(Ann. Agronomiques, 9, 470—478).—The author has made very full 
analyses of three soils, A, B, and C; the first of which always yields 
better crops than the second, but also always smaller than the third 
(C). The three soils are from the district of Marché Neuf (Loir 
Inferiéure). 

A is a stony soil formed by disintegration of, and resting on, a 
conglomerate consisting of siliceous fragments of Pliocene age, bound 
together by a ferruginous cement. 

Bis a similar soil, but the layer of half-disintegrated subsoil is 
thicker. B is more stony than A, and contains a notable proportion 
of organic matter. 

Cis a stiff clay soil, difficult to work dry or wet, and resting on a 
subsoil of impermeable clay at a depth of half a metre. The soils 
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are cultivated in an irregular rotation, comprising a cereal crop fol: 
lowed by two years of pasture or forage crops, and these by two or 
three years of culture comprising cabbage, beet, buckwheat, rye, 
potatoes, or maize. The mean produce of wheat is 16—17 hecta 
litres per hectare. 

The samples of soil were taken according to the instructions in 
Grandean’s Traité d’Analyse des Matiéres Agricoles; the surface 
samples to a depth of 0°2 metre, and the subsoil samples to a second 
depth of 0-2 metre. 

Mechanical Analysis and Physico-chemical Analysis of the Fine 
Earth.—The method devised by Schlésing, and described by Grandean 
was exactly followed. According to this plan, instead of submitting 
the crude fine earth to elutriation, the carbonate of lime is first 
removed by dilute acid, the true clay next washed out by a modified 
process of levigation ; then the humus is removed from the sand by 
ammonia, and the purified sand is finally separated by elutriation in 
the ordinary manner into “coarse sand” and “fine sand :”— 


A. B. 


Weight of a litre of crude soil 1°212 0 °865 
Moisture given off at 120° weoeee|  5°820 6°230 


Mechanical Analysis of the Soil dried at 100°. 


B. 


Fine earth . ‘ . 71°40 , 54°70 
Gravelly sand (on s sieve in mm. n. mesh)... ‘ 16°20 ‘ 

Gravel (on sieve 3 mm. mesh . 1°52 , 45°30 
Stones (on sieve 5 mm. mesh)........ ; 10°88 


100-00 . 300-00 


Physico-chemical Analysis of Fine Earth dried at 100°. 


B. 


6°18 

WETT TIT TETT TAT : 87 *62 
True clay cece eee eeeeeeeecens . 4°49 
Carbonate of lime . , 0°29 
Loss (mattersoluble in acidulated water) , 1°51 


10000 


*Sand obtained by simple levigation .. , 37 -00 


* The difference between these figures and those given above for sand, a 
the so-called clay obtained by the ordinary process of elutriation—J. M. H. M 
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Nitrogen per Cent. of Fine Earth dried at 100°. 


Organic nitrogen ....«sseseeeeeeses 
Nitric nitrogen ......+.sseeeeeeeess 
Ammoniacal nitrogen ........seee+ 


Total nitrogen .......+4++ 


Substances Dissolved by Nitric Acid. 


A. B. 
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Organic matter, sand, and insoluble 
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The portion insoluble in nitric acid was also analysed, and the results, 
combined with those just cited, give the following as the absolute 
composition of the dry fine earth :— 


Subsoil A. 


Phosphoric acid.... 
SI AK ct ak ebe nes oh eb aed a oe 
sickens an ecane nh gnkiende 


Ferric oxide 


Magnesia .... e 
Organic matter and unestimated. . 
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Proportion and Composition of the “ Black Matter.’—The humng 
here referred to is obtained by heating the fine earth with acidulated 
water to remove the lime, then washing and exhausting the residue 
with solution of ammonia :— 


A. B. 


Black matter . 0-910 2 °250 
—* acid combined with black 
matter....+++. 0 036 0-038 


Composition of Black Matter. 


B. 


) 
TS 


SERRE ee . 22-50 
Phosphoric acid. . see Pererer er ‘ 1°68 
Alumina and ferric oxide.. ‘ 
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greeses 


Phosphoric acid per cent. of fine dry earth soluble in the following 
reagents :— 


> 
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Aqua regia .. 

Oxalate of axamonia . pe-eudene 
Citrate of “ eT Pe 
Acetic acid . nneen 
Water saturated with ©0, . 

Distilled water ....... neeceeeses 
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Phosphoric acid in gravelly sand ...... 0°0099 per cent. 
Potash in gravelly sand ..........+.-. 0°U400 a 


Potash, lime, and magnesia are deficient in all three soils, and phos- 
horic acid in B and C; the deficiency in phosphoric acid rendering 
B less fertile, notwithstanding its good supply of nitrogen. Soil C, 
naturally the most fertile of the three, has been partially exhausted 
by successive cereal crops. J. M. H. M. 


Examination of certain Soils in Japan. By O. Keiner and 
H. Imai (Landw. Versuchs.-Stat., 30, 1—17).—Many visitors to Japan 
praise the richness of the vegetation and the fertility of the soil. The 
author, agricultural chemist at the College of Tokio, says that from 4 
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study of the weeds and wild plants natural to the country, it is 
evident that the soil is not rich, but that the luxuriance of certain 
crops at their season is caused principally by the method of manuring, 
which consists in applying the manure at frequent intervals during the 
growth of the crops, and in the immediate neighbourhood of the roots ; 
the furrows in which seeds are sown and the holes into which plants 
are set, are all carefully prepared with manure. The Japanese also 
have a strong objection to break up new ground unless they have the 
necessary quantity of manure at hand, and have a custom of planting 
exhausted fields with nut trees so as to prepare the soil for being again 
broken up. 

Trustworthy examinations of the ordinary arable soil, and com- 
parison with the land under rice plantations, had not yet been made 
when the author undertook them at the experimental farm of the 
College, the soil of which was of volcanic origin, containing much iron 
and soluble silicates; a portion of the farm was laid out as a rice 
field. The chemical analysis is given in Table I:— 


Taste I. 
Dry field. Rice field. 


C pe ne 
Soil. Subsoil. Soil. Subsoil. 
Hygroscopic water.. 15°49 18°69 14:30 12°84 
Loss on ignition.... 20°01 14°90 22°30 18°79 
Humus 7°90 7°17 9°96 8°86 
Nitrogen 0°80 0°60 0-489 0°799 
Combined water.... 11°31 7°13 11°85 9°13 


The soils of both fields, dried at 100° and extracted with cold 
hydrochloric acid of sp. gr. 1°15, gave the results shown in the fol- 
lowing table :— 


Earth of dry field. Earth of rice field. 
_ > Ec. 
Subsoil. Soil. Subsoil. 

0°29 0°82 0°79 

19°73 15°50 1415 

11°36 7°00 7°49 

0°66 0°75 0°70 

1°44 0°45 0°55 

0°18 0°10 O17 

0°13 0°14 0-01 

0-18 0°37 0°35 

0-12 0°18 — 

34°09 25°31 24°21 

Insol. residue .... i 49°48 50°00 51°16 


Humus and com- 
bined water.... ; 18°33 26°02 25°83 


101°90 101°33 
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A circumstance which greatly modifies the nature of the surface 
soil in Japan, is the continuance of long droughts and high winds, the 
fine sandy soils become very fine dust, and is blown in great clonds 
over the face of the country, collecting behind hedges and walls after 
the manner of snow-drifts ; in some places it is heaped up in large 
quantities, the rice fields being less dry do not suffer, but retain 
some of the dust from arable soils; the farmers prize this highly; 
but any analysis of the surface soil under such conditions cannot be 
of permanent value. J. F. 


Determinations of Nitrogen in the Soils of Experimental 
Fields at Rothamsted, and Bearing of the Results on the 
Question of the Sources of the Nitrogen of our Crops.* By 
Sir J. B. Lawes and J. H. Givpert (Ann. Agronomiques, 9, 393—418, 
451—465).—Included in the scheme of the experimental fields at 
Rothamsted there are certain plots on which wheat, barley, roots, 
beans, clover, and ordinary rotation crops have each been grown, year 
after year, either without any manure or with a purely mineral 
(non-nitrogenous) manure for periods, in some instances, of over 
40 years. 

Determinations of the nitrogen contained in these crops have been 
regularly made, and at certain intervals the soil of each plot has 
been sampled, as well as the soils of adjacent plots receiving various 
nitrogénous manures, and the nitrogen per acre contained in the fine 
mould of these soils to a certain depth has been carefully estimated. 
The results of these determinations are set forth in the present paper 
and discussed in connection with the question, whether our farm 
crops derive any considerable proportion of their nitrogen from other 
sources than the soil and manure. The annexed table (p. 683) shows 
the yield of nitrogen per acre per annum in the various crops grown 
without nitrogenous manure. 

Root Crops.—The results with mineral manure only are given, as 
without any manure the produce becomes almost ni/ after a few years. 
The average yield of nitrogen is very much higher in the first few 
years with root crops than with either wheat or barley, and the sub- 
sequent decline is much more rapid. 

Leguminous crops, such as beans and clover, which are said by some 
to rely almost exclusively on atmospheric sources for their nitrogen, 
nevertheless fall off in yield in a most striking manner when not sup- 
plied with nitrogenous manures, even although abundance of mineral 
manure is provided. The clover crop succeeded only in 6 years out 
of the 22. The nitrogen yielded by these crops is very much greater 
than in the case of the cereals or roots, but the decline after the first 
few years is extremely marked. 

Rotation of Crops.—As only the average yield of the whole 28 years 
is given, a decline in nitrogen cannot be inferred from these figures. 
The effect of rotation is to raise very considerably the yield of nitro- 
gen over that given by cereal crops grown successively. A dressing 
of superphosphate increases the nitrogen in the turnip crop, reduces 

* This Abstract is from the original paper read before the American Association 
at Montreal, August, 1882. (London, Basvlecs and Sons, 1883.)—J. M. H. M. 
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it in the succeeding barley, greatly increases it in the clover, and 
slightly in the succeeding wheat. In an adjoining plot where fallow 
was substituted for clover, the nitrogen yielded by the rotation was 
very much less. 


Average 
nitrogen 
per acre 
per annum. 
25 2 lbs. 
22 °6 
‘sr eaaaahemaaaiiatiahias be 15°9 
5 19°3 
4 (3: 1814—75 20°7 
1852—63 27:0 
| complex mineral manure .... 1864—75 17:2 
1852—75 
1852—63 
Unmanured .......eseceeees 1864—75 
Barley ..+.+. a 
Complex mineral manure .. 1864—75 
1852—75 
Turnips .. 1845—52 
(Barley) .. 1853—55 (24°3) 
Complex mineral } Turnips .. 1856—70* 18°5 
Root crops .. manure...... } ei A , 1871—75 13:1 
1876—80 
1845—80 
1847 —58 
1859—70t 
1847—70 
1847—58 
1859—70f 
1847—70 
eoee 1849—70t 
** | Complex mineral manure .... 1849—70} 


1873 .... 
} Unmanured .......+. 1873 .... 


J After barley .. 1874 .... 
Unmanured.. | After clover .. 1 1874 .... 


’ Barler : : ; ****** | Unmanured 28 1847—75 


. Clover or beans .. 1847—75 


nore 
on 
on 


SSSSResers 
= DAO DAAAAS ARNG 


_ 
2S 
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Mized Herbage of Grass Land.—The yield of nitrogen and the 
botanical composition of the crops from the plots which received no 
nitrogenous manure, are given in Table II (p. 684). 

In interpreting this table, it should be borne in mind that gra- 
mineous crops contain much less nitrogen than leguminous crops ; 
nevertheless, nitrogenous manures have a striking effect in increasing 
their growth. Leguminous crops, although containing much nitro- 
gen, do not respond to nitrogenous manures, but are largely increased 
by mineral manures, especially potash. The first three plots show a 


* Thirteen years crop, two years failed. 
+ Nine years beans, one year wheat, two years fallow. 
t Six years clover, one year wheat, three years barley, twelve years fallow. 


222 
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marked falling off in nitrogen yielded; the fourth, in which the 
Leguminose were greatly encouraged by the application of potash, 
shows, on the contrary, a slight tendency to increased yield. It is 
noteworthy that mineral manures applied to mixed herbage increase 
the yield of Graminew much more than when applied to the Graminew 
grown separately. 


Tasuie II. 


Average produce per-acre ‘per re ae 
annum, 20 years, 1856— 
1875, aceording to mean |——— 
per cent. :at six periods, 
1862, ’67,°71, 72, 74, °75. 


10 years, | 10 years, | 20 years, 
1856—65. 1866--75.| 1856—75. 


Grami- | Legumi-| Other lbs 
nes. " orders. ‘ : ‘ 


Unmanured .......| 1634 lbs. .| 529 Lbs. 3° ‘ 33 0 
Superphosphate* ...| 1671 | 1 673 ,, 35° % 33 6 
Complex mineral 

46 °3 


Complex mineral 
manurey ......6. - 55°6 


Melilotus Leucantha (Bokhara Clover).—This plant has been grown 
since 1878 on a plot which had been devoted to unsuccessful attempts 
to grow red clover consecutively from 1849. For 30 years this plot 
had received no nitrogenous manure, yet it has yielded crops of 
Melilotus averaging 70 lbs. nitrogen per acre per annum 1878-81, 
whilst the crop of the fifth year, 1882, is still more luxuriant, and is 
estimated to contain 150 lbs. nitrogen. 

From the foregoing it will be seen that in all the experiments on 
ordinary arable land, with or without mineral manure, the decline in 
the annual yield of nitrogen, none being supplied by manure, was very 
great. Bokhara clover is, so far, an exception. 

The authors go on to consider the amount of combined nitrogen 
annually supplied to the soil by rain, and after citing all the published 
determiuations of nitric and ammoniacal nitrogen in the rainfall over 
given periods, they coneluda that not more than 5 lbs. of nitrogen per 
acre per annum is supplied to the soil of Rothamsted from this 
source. Passing in review the well-known researches of Boussin- 
gault, and of Lawes, Gilbert, and Pugh, on the one side, and of Ville 
on the other, extending from 1837 to 1858, they reaffirm their convic- 
tion that the evidence is strongly against the supposition that either 
the Graminew or the Leguminose assimilate the free nitrogen of the 
atmosphere. They next consider the evidence furnished by analysis 


* Mean of four separations only, 1862, ’67, °72, ’75. 
+ Including potash, 6 years, 1856—61; without potash, 14 years, 1862—75. 
t Ineluding potash, 20 years, 1856—1875. 
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of the soils of the Rothamsted plots as to the source of the greater 
part of the nitrogen of crops. 

Nitrogen in the Soils of Experimental Wheat Plots.—Passing over 
isolated samples of soil taken in the early years of the series, and in 
1856, as not being sufficiently numerous or uniform, there remain for 
comparison the samplings of 1865 and 1881. In 1865, eleven plots 
were sampled, eight samples from each plot being taken, each sample 
12 x 12 inches area with a total depth of 27 inches, divided into 
three portions of 9 inches each. In 1881, twenty plots were sampled ; 
the samples (six to each plot) were 6 x 6 inches im area, and again 
taken to a depth of 27 inches in three successive instalments of 
Yinches. The various samples of surface soil (first 9 inches) from 
each plot were mixed, a portion of each, however; being kept to 
furnish check analyses. The mixed samples were broken up, dried 
at 130° F. to arrest nitrification, the stones removed by successive 
sieves of l-inch, 4-inch, and }-inch mesh, and the remaining fine 
mould powdered and sifted for analysis, the result being caleulated on 
the fine mould dried at 100° C. The two series of subsoil samples 
(second and third 9 inches) were treated in a similar manner, but the 
results are given for the surface soils only. The calculated quantity 
of dry mould per acre (first 9 inches) was in 1865 (mean of +0 
samples) 2,299,038 Ibs., and in 1881 (mean of 114 samples) 2,552,202 
lbs., showing that the state of consolidation of the soil was different 
at the two periods. The normal quantity of fine mould per acre (first 
Y inches) is assumed to be 2,300,000 lbs., and the results obtained in 
1881 are corrected by supposing the samples to contain one-tenth of 
their weight of subsoil (second 9 inches), and proportionately raising 
the percentage of nitrogen in the remaining nine-tenths.. The actual 
and corrected results are in Table III (p. 686). 

During the 16 years from 1865 to 1881, therefore, the three plots 
(3, 5a, 16a) receiving no nitrogen as manure have suffered a very 
striking decrease in the nitrogen contained in their surface soils ; 
whilst the other plots, receiving nitrogenous manure, show in some 
cases a slight loss, in others, a gain. The excess of nitrogen in these 
latter plots over that in Plot 5a (complete mineral manure without N) 
varies considerably, as shown in the table; it has no relation to the 
quantity of nitrogen supplied in the manure, but, as shown by the 
authors in a supplementary table, it is directly related to the average 
crop yielded by each plot. In other words, loss of manurial nitrogen 
is not prevented by any retentive property of the soil, but by its con- 
version into crop residue—stubble and roots—which varies with the 
amount of crop. The authors estimate that in the 30 years, 1852-81, 
the unmanured plot yielded an average of 18°6 lbs. nitrogen in the 
crop, and lost 10°3 lbs. in the drainage—a total loss of 28°9 Ibs. per 
annum over that period. In like manner, Plot 5 yielded an average 
of 20°3 Ibs. N in the crop, and 12 lbs. in the drainage, in all 32-3 lbs. 
per acre perannum. About 30 lbs. N per acre per annum therefore 
has been contributed from some source to crop and drainage together. 
Analysis shows a loss of about two-thirds of this amount annually to a 
depth of 27 inches. There remains, therefore, about 10 lbs. to be 
contributed by seed, by rain, and condensation from the atmosphere, 
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and by all the other supplies of combined nitrogen which have been 
supposed to be available. Of this about 2 Ibs. will be due to seed, 
and supposing only 5 lbs. annually to be supplied by rain and minor 
aqueous deposits, there is but little left to be provided by all the 
other sources assumed. 

Nitrogen in Soil of Barley Plots.—In 1868, four samples, 6 x 6 
inches by 9 inches deep, were taken from each of four plots; only one 
of these plots had received no nitrogenous manure. In 1882, twenty- 
six plots were sampled to a total depth of three times 9 inches, four 
samples, 6 x 6 inches area, being taken from each plot. The plot 
which received mixed mineral (non-nitrogenous) manure alone con- 
tained in 1868, 0°1202 per cent. N in the first 9 inches of dry mould ; 
in 1882, 0°1124 per cent. N. 

Nitrogen in the Soil of Root Plots—These plots have carried roots 
(turnips, swedes, sugar-beet, or mangel) for 40 successive years 
(1843-1882), with the exception of 3 years, in which barley was sown. 
The soils were sampled only in 1870, so that no comparison at dif- 
ferent dates is yet possible. Some of the percentages of N found in 
1870 are— 


Plot 3. Unmanured 00852 per cent. N (in 1st 9 ins.). 
,, 4. Mixed mineral manure.... 0°0934 = ~ - 
» 5. Superphosphate only .... 0°0888 " - ~ 
,, 6. Superphosphate and potash 0°0867 m - % 
Mean of Plots 4, 5, and 6.... 0°0896 e ~ m= 


These plots, after receiving no nitrogenous manure for 27 years, 
show a smaller percentage of nitrogen in the surface soil than has 
been found in any of the other experimental fields. 

Nitrogen in the Soil of Bean Plots—The determinations are not 
given, but are stated to lead te the conclusion that there has been a 
gradual decrease of nitrogen in the surface soil. 

Nitrogen in the Soil of Clover Plots—The want of success attend- 
ing all attempts to grow clover continuously on the same plot, renders 
only a few special comparisons possible. The red clover plot, which 
yielded only six clover crops from 1849-1870, and very few after- 
wards, was sampled in 1881 in five places to a depth of 9 inches for 
comparison with an adjoining wheat plot 30 years under alternate 
wheat and fallow. Neither of these plots had received any nitrogen- 
ous manure for 30 years. 


Nitrogen per Cent. in 1st 9 inches of Dry Mould (1881). 


Clover Wheat 
land. _and fallow. 


Mean of determinations on 5 separate samples.. 0°1067 0°0925 
Mean on the mixture of the 5 samples 0°0984 


01061  0°0955 


The N in the surface soil of the clover plot is low, and has probably 
declined, although it is higher than in the adjacent wheat and fallow 
plot. 
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The next results refer to the plot (see Table I) which in 1873 had 
grown six successive corn crops by artificial manures alone, and was 
then divided, one-half carrying barley, and the other clover. In 1874 
barley was taken on both halves. In 1873 che barley crop contained 
37°3 lbs, N, and the clover crop 151°3 lbs. N. In 1874 the barley 
after barley yielded 39°1 lbs. N, whilst the barley after clover yielded 
69°4 lbs. N, so great an improvement had the previous year’s clover 
crop effected, notwithstanding the fact of the large quantity of nitro. 
gen removed in that clover crop. The soil was sampled in October, 
1873, with the results given in Table IV :— 


Taste IV. 
Nitrogen per Cent. in 1st 9 inches of Dry Mould (1873). 


Clover land. Barley land. 
x 9inches).. 0°1574 0°1468 
x - 01529 0°1341 
x -. 01484 0°1431 
i -- 01631 0°1 405 


Mean on the four separate samples 
(12 x 12 x 9 inches) 1 0°1411 
Mean on a mixture of the four samples 


(12 x 12 x 9 inches) "1566 0°1387 


Mean on a mixture of six samples 
(6 x°6 x 9 inches) at 0°1450 


General mean 0°1566 0°1416 


These results illustrate forcibly the necessity of taking numerous 
samples, but the mean of the three sets of determinations leaves no 
doubt that the surface soil of the clover plot contained a considerably 
higher percentage of nitrogen than that of the barley plot—and this, 
too, after all vistble vegetable débris had been removed as completely 
as possible. Samples taken in 1877 still showed a higher percentage 
in the clover plot than in the barley. It is obvious that the surface soil 
of the clover plot gained nitrogen either from the atmosphere or from 
the subsoil—and, so far as the determinations of nitrogen in the sub- 
soils go, the indication is that if from below it is at least mainly from 
a lower depth than 27 inches. The authors observe that it is natural 
to assume the atmosphere,as the source of this nitrogen, but that 
there is absolutely nothing in favour of this view excepting the fact 
that an explanation is needed; whilst there is much more evidence in 
favour of the view that the subsoil has been the source of at least 
much of it. 

Soils of Melilotus Leucantha and White Clover Plots.—The soil of 
the melilotus plot was sampled in 1882, after the fifth large consecu- 
tive crop on soil which had repeatedly refused to grow clover, and to 
which no nitrogenous manure had been applied for 30 years. A 
sample of soil from the corresponding white clover plot was taken at 
the same time, in each case to a depth of six times 9 inches, in all 
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54 inches. The examination of these samples is still incomplete, but the 
following evidence is forthcoming. The strong roots of the melilotus 
were found to penetrate to the lowest depth of the samplings, the soil 
being disintegrated, and having lost approximately 540 tons per acre 
more water than the corresponding 54 inches of white clover soil, in 
which there was very little development of root below the first 
9inches. Determinations of nitric acid in the two soils gave the 
results recorded in Table V :— 


TaBLE V. 
Per million, dry soil. | Per acre. 
Melilotus White | Melilotus White Di 
: 2 | : ifference. 
soil, clover. svil. clover. 
lbs. lbs. Ibs. 
First 9 inches....... 1°28 3°24 3°39 8°59 5°20 
Second 9 inches...... 0°36 1°10 0°97 2 97 2-00 
Third 9 inches ...... 0°21 0°66 0°61 1°91 1°30 
Fourth 9 inches...... 0°33 1°03 0-99 3°09 2°10 
Fifth 9 inches........ 0°28 1°46 0°84 4°38 3°54 
Sixth 9 inches ...... 0°55 1°77 1°65 5 31 3°66 
a ja 8°45 | 26°25 | 17°80 


There is here direct evidence that the soil is the source of at least 
some of the excess of nitrogen of the melilotus over that in the white 
clover. 

The authors next adduce determinations of nitrogen as nitric acid 
in various soils, in order to show the amount available for vegetation. 
Thus the soil of the unmanured wheat plot contained in October, 1881, 
97 lbs. per acre nitric N in first 9 inches, 5°2 lbs. in second 9 inches, 
and 2°8 lbs. in third 9 inches; total, 17°7 lbs. N peracre. The soils 
of three of the wheat plots which had received nitrogenous manures 
in the form of ammonium sulphate or sodium nitrate contained 39°9, 
38°8, and 54°4 lbs. nitric nitrogen per acre respectively in the first 
27 inches. Samples collected from four of the rotation plots in Sep- 
tember, 1878, showed in the first 18 inches :— 


N as nitric acid after fallow, 36°3 and 48°8 lbs. per acre, 
N as nitric acid after beans, 10°6 and 20°5 ,, - 


the larger quantity being in the plots receiving nitrogenous manure. 
Samples taken at the same time to the same depth on the alternate 
wheat and fallow plots showed :— 


N as nitric acid after fallow, 33°7 Ibs. per acre. 
N as nitric acid after wheat, 2°6_,, = 


_ Samples taken from two other fields after a year’s fallow contained 
in 27 inches depth, 58°8 and 56°5 lbs. N as nitric acid per acre. 
These figures indicate a considerable amount of nitrogen available 
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after fallow, which disappears during the growth of a crop, but it is 
admitted that they do not show enough nitric nitrogen in the depths 
examined, to account for the large accumulation of nitrogen in the 
crop and in the surface soil observed in the case of the experimental 
clover and barley soils. 

Nitrogen in the Soils of the Experimental Mixed Herbage Plots.—On 
referring to the table given above, it will be seen that the plot 
receiving complete mineral manure yielded 22°6 lbs. N per acre per 
annum above that yielded by the unmanured plot. Analysis of the 
soils indicates that the soil of the mineral manured plot has become 
impoverished in nitrogen to a greater degree than that of the un- 
manured plot. The results of the first 9 inches of soil are :— 


1870. 1876. 
Per cent. | Per cent. 


Plot 3. Unmanured ‘ 0 °2466 
Plot 7. Mixed mineral manure with potash .. 0 °2236 


The quantity of nitrogen lost by Plot 7 over Plot 3 amounts to 
506 lbs. per acre over the 20 years of experiment, equal 25°3 lbs. 
per acre per annum, in this case showing a remarkable corre- 
spondence with the excess of nitrogen carned off in Plot 7, viz., 
22°6 lbs. per acre per annum. The leguminous plant most encouraged 
by the mineral manure of Plot 7 was Lathyrus pratensis, which threw 
out a great mass of roots in the surface soil. 

Source of the Nitrogen of Clover grown on Rich Garden Soil.— 
Although all attempts to grow red clover continuously on ordinary 
arable land have been unsuccessful, it has been grown for 29 years in 
succession on a small plot of rich garden soil. The experiment was 
commenced in 1854; the soil was sampled in 1857 and 1879. The 
nitrogen in the first 9 inches is given below :— 


1857. Nitrogen per cent. of dry mould 0°5095 = 9528 lbs. per acre. 


0°3635) _ 
. = = Sere 
03626 (mean). 


In accordance with this large decline of soil nitrogen, there has 
been a decided falling off in the crops obtained, the produce from the 
three sowings of the first 14 years, being nearly double of that from 
the ten sowings which were found necessary to keep up a plant 
during the next 15 years. Estimating the average yield of nitrogen 
at 200 lbs. per acre per annum over the 21 years, the nitrogen lost by 
the surface soil (first 9 inches) is 130 lbs. per acre per annum, or about 
two-thirds of that carried off by the clover. The authors admit in 
this case the possibility of a loss by the soil of free nitrogen, and do 
not include the loss by drainage; on the other hand they point out 
that some of the nitrogen of the clover was doubtless supplied by the 
subsoil. They remark that there are very strong grounds for con- 
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cluding that much, and perhaps the whole, of the nitrogen of the clover 
was derived from the soil. 

Summing up on the whole paper, they submit that there is much 
more of direct experimental proof of the soil than of the atmosphere 
as the source of the nitrogen of our crops, both cereal and leguminous. 
If this be accepted it follows that the fertility of arable soil is to some 
extent measured by its stored-up nitrogen, and that soil is in fact a 
“mine” as well as a laboratory. J. M. H. M. 


Analytical Chemistry. 


Determining Left-handed Rotation with the Scheibler- 
Ventzke-Soleil Polariscope. By G. S. Eysrer (Chem. News, 49, 
67).—The author suggests the use of a quartz plate of known dextro- 
rotatory power, with levorotatory solutions of less rotating power. 
The difference between the reading with the quartz plate alone and 
the reading with the quartz plate and solution together is then, 
obviously, the levorotatory power of the solution. This is for use 
with instruments not graduated for left-handed rotations. . 
D. A. L. 

Litmus, Rosolic Acid, Methyl-orange, Phenacetolin, and 
Phenolphthalein as Indicators. By R. T. Tuomson (Chem. 
News, 49, 32—35, 38—41).—In previous communications (Abstr., 
1883, 612, 824, and 827) the author has published the results of his 
investigations ou the use of these indicators in the analysis of some 
potassium, sodium, and ammonium compounds, and of freeacids. He 
has now extended this useful work to the analysis of a few calcium, 
barium, and magnesium compounds. 

Application of the Indicators to the Determination of Lime as 
Hydroxide in Presence of a Small Proportion of Carbonate.—For 
each experiment in this series, 200 c.c. of lime-water, previously treated 
in the cold with 0°0265 gram of sodium carbenate, and containing 
02724 gram of total lime (CaQ), 0°2584 as hydroxide, and 0°014 gram 


as carbonate, were titrated with s hydrochloric acid, a deduction 


being made for the sodium hydroxide produced by the action of the 
sodium carbonate. The results obtained are as follows :— 


CaO as carbo- 
nate found. 


Total CaO 
found. 


CaO as hydrate 


Indicator. Ponti. 


grams. grams. 


OR. acs excep emedte en 
ee 


Methyl-orange 


Phenacetolin .......... 


Phenolphthalein 


grams. 
0 °2716—0 -2730 
0°2716—0 *2716 
0°2716—0 ‘2716 
0 °2730—0 -2716 
0°2716—0 ‘2716 


0° 2562—0 °2576 
0 2590—0 ‘2576 


0 °0154—0 °0154 
0 -0140—0 ‘0154 
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With litmus or rosolic acid, titration is conducted in the cold until 
change of colour takes place; the solution is then boiled, and the 
addition of standard acid continued until a permanent change of 
colour is effected. Methyl-orange is not altered by carbonic anhydride, 
therefore boiling is not necessary when it is used as indicator. 
Phenacetolin (compare Lunge, Abstr., 1883, 828) may be used for the 
determination of lime, both as hydroxide and carbonate, the changes 
being the same as already described (loc. cit., 683), viz., rose for 
hydroxide, subsequent change to yellow for carbonate. Liberated 
carbonic anhydride must be boiled off. When using this indicator for 
the determination of lime as hydroxide, the final change of colour is 
not very distinct, owing to the interference of carbonic anhydride. 
Phenolphthalein behaves with lime as with soda (loc. cit.), the whole 
of the lime as hydroxide, and only half that as carbonate being esti- 
mated, calcium hydrogen carbonate being neutral. The total lime 
can be determined by adding excess of standard acid and titrating 
back. Experiments prove that light flocculent calcium carbonate, 
freshly precipitated from a cold solution, gives an alkaline reaction 
with phenolphthalein, whilst after boiling, when it is dense and 
granular, it gives no reaction with this indicator, and therefore 
calcium hydroxide can safely be determined in the presence of calcium 
carbonate by simply adding standard hydrochloric acid to a boiling 
solution, until the red colour of the phenolphthalein is gone. 

Comparative experiments in which lime and carbonic anhydride 
were determined in a sample of slaked lime by the ordinary gravi- 
metric methods, and by titration, using phenolphthalein as indicator, 
prove that the results obtained in the two cases are practically the same. 
Determination of Lime as Carbonate : in addition to the above remarks, it 
may be noted that litmus, rosolic acid, phenacetolin and methy!l-orange 
can be used with advantage in this determination, especially for the 
light flocculent carbonate, the first three are not so delicate with the 
dense form. Phenolphthalein is already fully discussed. Determination 
of Barium Hydroxide and Carbonate: the results obtained with lime 
are equally true of barium. Barium carbonate even when precipitated 
in the cold is neutral to phenolphthalein. 

Determination of Magnesium Hydroxide and Carbonate. — Total 
magnesia can be determined by dissolving in excess of standard acid, 
expelling carbonic acid and titrating back; any indicator being used. 
Magnesia as hydrogen carbonate can be determined directly with 
standard acid either in the cold with methyl-orange or in the boiling 
solution with any of the other indicators. Phenacetolin and phenol- 
phthalein cannot be employed successfully for the determination of 
magnesium hydroxide in the presence of carbonate. The author 
alludes to Hehner’s method for the determination of the hardness of 
water (Analyst, 8, 77), in which the temporary hardness is best esti- 
mated by titrating a hot solution, using phenacetolin, whilst for the 
permanent hardness the calcium and magnesium salts are converted 
into carbonates by boiling with a measured excess of standard sodium 
carbonate ; the precipitate is filtered off, and the excess of sodium 
carbonate titrated with standard acid. It is necessary in such deter- 
minations to take into account any sodium carbonate present in the 
water. 
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Calcium, Barium, and Magnesium Chloride, Nitrate, and Sulphate, 
are neutral to all the indicators with the exception of methyl-orange, 
which requires more standard acid to produce the final full change of 
colour when these salts are present than when they are absent. 
Barium and calcium carbonate being neutral to phenolphthalein (see 
above), the amount of calcium may be determined in any neutral salt 
or barium in its chloride by titrating with sodium carbonate in the 
following manner. Add phenolphthalein to the solution to be 
examined; if acid neutralise with sodium hydroxide, then add 
standard sodium carbonate until a permanent red is developed. 
These determinations cannot be made in the presence of magnesium. 

Calcium and Magnesium Sulphites—For each experiment, 0°525 
gram of normal calciam sulphite = CaO 0°242 was employed. Mag- 
nesium sulphite acts in the same way. The results are— 


c.c. > hydrochloric 


Indicator. acid consumed. Grams CaO found. 
eee et ee P 0°1190 
_ . : trace 
Rosolic acid { 0-0056—0-0070 
Methyl-orange 0°1218—0°1225 
Phenacetolin ; 0°1190 


trace 


Phenolphthalein { e* 


The litmus and phenacetolin reactions are both unsatisfactory, and 
as is evident from the appended table, calcium (magnesium) hydrogen 
sulphite is neutral to them as well as to methyl-orange which, how- 
ever, giyes a delicate end-reaction. The normal salt is neutral to 
rosolic acid and phenolphthalein, to the former only in the cold, to the 
latter both when cold and boiling. Upon this last fact is founded a 
method for the estimation of sulphurous anhydride, which gives good 
results when compared with the iodine method, The method of pro- 
cedure is as follows: methyl-orange is added to the.sample under 
examination, which is neutralised either with hydrochloric acid or 
caustic soda, phenolphthalein or rosolic acid is now added, and normal 
or half-normal sodium hydroxide run in until the characteristic colour 
appears. The number of c.c. used during the second stage multiplied 
by 0°064 equals grams of sulphurous anhydride present. ome ar 
acid and carbonic anhydride interfere with this reaction. 

Calcium, Magnesium, Potassium, and Ammonium Borates behave like 
sodium borate already described (Abstr., 1883, 825), and therefore 
can only be titrated with methyl-orange as indicator. 

Calcium Phosphates.—Tricalcium phosphate is neutral to all indica- 
tors, monocalcium phosphate is neutral to methyl-orange, and acid to 
the other four. Attempts were made to determine the amount of 
monocalcium phosphate in presence of calcium chloride by the com- 
bined use of methyl-orange and phenolphthalein, and titration with 


4 soda, the results were always too high owing to formation of a 
basic phosphate. With regard to Mollenda’s method for determining 
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phosphoric acid in superphosphate (Chem. News, 47, 231), the anthor 
finds that even when indicators are used, only approximate results are 
obtained. 

Phenol is neutral to litmus, rosolic acid, methyl-orange, and phen- 
acetolin, and does not destroy the colour. Titration with phenol. 
phthalein, the reaction is not distinct. In an experiment with sodium 
sulphide prepared from hydrogen sulphide and caustic soda, on adding 
acid in excess, the colour of methyl-violet was destroyed. 

The paper conclndes with a tabulated arrangement of all the results 
obtained both on the present occasion and on the previous occasions 
already referred to. The following is a summary of the table. 

With K, Na, NH,, Ca, and Ba hydrozides, all tive indicators give 
good results and delicate end-reactions, with the exception of phenol- 

hthalein with ammonia. 

With K, Na, Ca, Ba, Mg carbonates, K, Na, Ca hydrogen carbonates, 
K, Na sulphides, and Mg owvide, methyl-orange alone is good in the 
cold, and all the others are good in boiling solutions, except phenol- 
phthalein with Ba and Ca carbonates and Ca hydrogen carbonate. With 
NH, carbonate and sulphide, methyl-orange alone is good; all the 
others except phenolphthalein may be used if excess of acid is added 
and subsequently titrated back. With K, Na, Ca, Mg, and NH, sul- 
phites, K, Na, NH, hydrogen phosphates, methyl-orange indicates for 
50 per cent. of base present, and gives delicate end-reactions. The 
other indicators are uncertain or indicate fer smaller quantities only. 
K, Na, Ca dihydrogen phosphates are neutral to methyl-orange, and 
acid to all the others. For K and Na silicates, litmus and methyl- 
orange are best, the others, phenolphthalein excepted, are good. For 
Na, K, NH,, Ca, and Mg borates, methyl-orange alone is efficient. In 
the presence of freshly precipitated alumina, phenacetolin and phenol- 
phthalein only are useful for estimation of alkalis. All are good for 
titration of acids, and give delicate end-reactions with HCl, HNO, 
and H,SO,, whilst litmus, rosolic acid, and phenolphthalein only 
are good for oralic acid, and phenolphthalein alone for AcHO, 
T(HO),, and Ci(HO),. Phenolphthalein can be employed as indicator 
in the titration of several fatty and resin acids and natural fats with 
standard alcoholic potash. D. A. L. 


Estimation of Chlorine, Bromine, and Iodine in Presence of 
one another. By F. M. Lyte (Chem. News, 49, 4).—It has been 
shown (this vol., 393—394) that bromine decomposes silver chloride, 
and that iodine decomposes silver bromide. The author now commn- 
nicates a convenient method of applying these reactions for quantita- 
tive purposes. The silver precipitate, containing all the halogens, is 
dried, weighed, and then dissolved in 30 to 40 times its weight of 
water, by adding the smallest possible quantity of pctassinm cyanide. 
A quantity of potassium bronride equal in weight to the precipitate is 
now added, and the cyanide decomposed by excess of dilute sulphuric 
acid. The precipitate which contains bromide and iodide (any chlo- 
ride being now bromide) is dried, weighed, and then redissolved as 
before. One and a quarter times the weight of the original precipi- 
tate of potassium iodide is now added, the cyanide decomposed as 


—_— th amoeeene ee BB. 
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above, and the precipitate dried and weighed. The quantity of 
chlorine, bromine, and iodine present is easily calculated from the 
differences in the weights of the three weighings. D. A. L. 


Improved Form of Orsat’s Apparatus for the Estimation of 
Oxygen. By J. B. C. Kursnaw (Chem. News, 49, 73—74). 


Volumetric Estimation of Potash. By E. Marcnanp (Ann. 
Agronomiques, 9, 465—469).—The basis of this method is the diminu- 
tion of acidity eaused by the separation of insoluble hydrogen potas- 
sium tartrate from a mixture of sodium hydrogen tartrate with a 
neutral solution of a potassium salt. 

Standard sodium hydrogen tartrate is prepared of such a strength 
that 1 c.c. will precipitate 10 mgrms. of potash (K,0): 40 c.c. of this 
solution are added by means of a pipette to 10 c.c. of a carefully 
neutralised solution containing 0°5 gram of the potash salt to be 
tested. The mixture is left at rest during the night, and a 
similar flask containing 50 c.c. of water is placed beside it. The bulb 
of a minimum thermometer is plunged in the water of the second 
flask, and the lowest temperature reached is noted in the morning. A 
solution of cochineal containing 0°l gram per litre is used as indicator, 
and the 10 c.c. of the mother-liquor from which the cream of tartar 
has separated are diluted with the coloured liquid to 30 or 40 c.c., and 
titrated with standard alkali delivered from a 10 c.c. burette graduated 
to +5 ¢.c., but so narrow that +45 .¢.c. may be judged by the eye 
(1 c.c. occupies about 3 cm. of this burette). The burette is drawn 
out to a capillary jet at the lower end, and is furnished with a stop- 
cock at its upper end, being filled by suction through a caoutchouc 
tube attached above the stopcock. 

The quantity of standard alkali consumed being accurately noted, 
the required percentage of potash is found by reference to a table 
opposite the minimum temperature at which the potassium hydrogen 
tartrate was deposited. Thus, if the acidity of the 40 c.c. of standard 
sodium hydrogen tartrate is lowered in an experiment from 8°00 c.c. 
standard alkali to 2°79 c.c., with a minimum temperature of 9°, the 
percentage of potash in the salt examined is found to be 563. If 
under the same circumstances the minimum temperature were 14°, 
the percentage would be 58°8. This method is applicable in pre- 
sence of sodium, calcium, and magnesium salts, and succeeds equally 
well with the chloride, nitrate, or sulphate of potassium. Ammonium 
salts must of course be absent. The standard sodiam hydrogen tar- 
trate may be preserved indefinitely by addition of a little camphor, 
if kept in the dark. The empirical table referred to above is not yet 
published. J. M. H. M. 


Volumetric Estimation of Mercury. By G. Kroupa (Chem. 
News, 49, 14).—Recently precipitated mercurous chloride is readily 
converted into sulphide and hydrochloric acid by means of hydrogen 
sulphide solution, therefore by determining the chlorine in solution 
the quantity of mercury present can be calculated. With mercuric 
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salts, when required, a sufficient quantity of sodium chloride is added, 
then a solution of ferrous sulphate and potash. The mixture is well 
stirred, and after a few minutes is strongly acidified with dilate sul. 
phuric acid. The mercurous chloride thus obtained or that precipi- 
tated direct from mercurous salts, is filtered, washed, and with the 
filter placed in and covered with hydrogen sulphide solution. The 
hydrochloric acid produced is neutralised with barium carbonate, the 
excess of hydrogen sulphide got rid of by means of zinc acetate, the 
zine sulphide filtered off, well washed, and the chlorine titrated in the 
filtrate. , D. A. L. 


The Ammonia Process for Water Analysis. By N. H. 
Darton (Chem. News, 49, 65—67).—In the ordinary course of water 
analysis, the non-ammoniacal volatile nitrogenous (organic) matters 
are not estimated, because they do not act on Nessler solution. The 
author determines this amount of nitrogen by dividing the distillate 
for ammonia-testing into two equal parts; the one part he Nesslerises 
in the ordinary manner, the other he distils with ammonia-free alka- 
line potassium permanganate and Nesslerises the distillate; the dif- 
ference between the two Nessler testings is due to the volatile 
organic nitrogenous matter decomposed during the second distillation. 
The author considering this to be of great importance, has examined the 
physiological action of the concentrated volatile nitrogenous organic 
matter obtained from various pump-waters from the cities of New 
York and Brooklyn; these waters are well polluted, and contain 
plenty of these nitrogenous matters. He finds that when injected 
under the skin of rabbits, the concentrated nitrogenous matters 
generally produce unpleasant symptoms, mostly of diarrhoea, some- 
times accompanied by vomiting, and frequently followed by death. 
by subsequent experiments, he shows that these effects are really due 
to the matters in question, and accounts for their varying in action 
by assuming that these volatile matters include both virulent and 
harmless amine-compounds. The following is the manner of concen- 
trating these matters :—5 litres of water are distilled in half litres at 
a time, collecting in each case 100 c.c.; the litre of combined dis- 
tillates is subjected to similar treatment, and the two 100 c.c. thus 
obtained are mixed, treated with the calculated quantity of phosphoric 
acid to fix free ammonia, distilled, and 50 c.c. of distillate collected, 
and after redistilling, is found to be free from ammonia. In this way 
two-thirds (of the amount found by analysis) of the ammonia of 
the volatile nitrogenous matter is obtained, other bodies, chemical 
and organised, being left beRind. In some injection experiments the 
original waters were found to produce symptoms similar to those 
induced by the concentrated, thus supporting the suggestion of the 
pre-existence of those substances in the waters. D. A. L. 


Estimation of Tannin in Vegetable Products. By M. Perret 
(Chem. News, 49, 52).—In the process recommended, the clear aqueous 
extract of the substance under examination is concentrated, and 
while warm is mixed with a measured quantity of solution of egg- 
albumin in excess, heated to 100°, decinormal aluminium sulphate 
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is then run in from a burette until the deposit becomes granular and 
settles down. This is filtered on a tared filter, washed, dried, and 
weighed. The weight of the tannin is obtained by deducting the 
weight of the albumin and aluminium sulphate added, as well as the 
weight of the filter-paper from the total weight. D. A. L. 


Technical Chemistry. 


Coal-gas as a Source of Heat. By T. Firercuer (Chem. News, 
49, 74—86). 


Zinc in Drinking Water. By C. W. Heaton (Chem. News, 49, 
85).—Water from a spring at Penderry of the composition given 
below was passed for about half a mile through a galvanised iron pipe, 
with the following result :— 


Grains per gallon. 


Constituents. 


Nitrogen as nitrate .........0.06: 0°056 none 
Zine carbonate in solution in car- 
DR a 6064.45 Sbdeeceeéwee none 6°41 


This result was confirmed in a subsequent experiment, when the 
solution of the zinc was effected by passing a stream of oxygen and car- 
bonic anhydride for half an hour through distilled water containing 
fragments of the pure metal. The author remarks on the reduction 
of nitrates to ammonia by the action of zinc. D. A. L. 


Use of Carbolic Acid in the Disinfection of Sewage. By 
O. Kettner and others (Landw. Versuchs.-Stat., 30, 52—58).— 
During a cholera epidemic in Japan, 1882, the Government ordered 
that all human excrement should be treated with carbolic acid and 
ferrous sulphate. This description of manure is that most largely 
used in Japanese agriculture, and when the farmers refused to pur- 
chase, fearing to injure their crops by the disinfectants, it became a 
serious matter for both towns and country. With a view of learning 
whether the use of carbolic acid was really hurtful to growing crops, 
the Government ordered experiments to be made at their experimental 
farm. The mode of cultivation in Japan is particularly adapted to 
show injurious properties in the manure if it possessed any, as the 
manure is spread, or distributed if fluid, immediately before sowing, 
and the seeds put in immediately. The experiment consisted in 
steeping a number of seeds for a certain time in solutions of carbolic 
acid of different strengths, then placing them between filter-paper in 
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covered beakers until germination took place, the papers being fre. 
quently moistened with the proper solution. Parcels of 200 seeds 
each, of Phaseolus radiatus, were placed for 42 hours in 100 c.c. of the 
following concentrations and inspected at regular periods. 


Experiment .......... ° 2. | 3. | 4. 


Per cent. carbolic acid .. 0-025 | 0°05 0°10 0°15 


Hours after steeping. Number of seeds germinated. 


34 21 
30 
52 
28 
10 
13 


12 


CP ANWADS 


166 im | 
“ | 


| 


According to these figures, a solution of 0°05 of carbolic acid in 
100 c.c. water clearly weakened the germinating power of the seeds, 
and with a solution of 0°1 per cent. only one-third of the possible 
seeds germinated, and in all cases the acid delayed the process of ger- 
mination. A second series of experiments was made with wheat, the 
results being similar, the acid in all cases delaying germination. 
Field experiments were then undertaken, and the injurious effects of 
the disinfected manure showed in the growth of wheat and barley 
when the land was cultivated in the manner usual in Japan, but when 
the manure was applied earlier, for example in October, ploughed in 
and left to the rains of winter, the author thinks the carbolic acid 
was carried into the subsoil out of the reach of the roots. Wheat, 
barley, and buckwheat behaved in a similar manner, the injurious 
effects of the acid being but feebly apparent when the manure was 
applied early. 


Formation of Sulphuric Acid in the Lead Chambers. By 
G. Lunee (Chem. News, 49, 13—14).—This communication is based 
on results of observations made in a works in Switzerland. Firstly, 
with regard to nitrogen peroxide; as this substance takes no part in 
the formation of sulphuric acid, its presence is not necessary in the 
lead chambers; in fact, it is only a secondary product formed under 
special conditions. For example, it is produced in the last chamber 
when there is a large excess of nitrous gas, and where the quantity 
of sulphuric acid formed is small. Its production is apparently 
greatly favoured by absence or reflux of sulphurous acid, whilst it is 
not affected by the amount of oxygen present. Nitrogen peroxide is 
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never found in tower acid (compare Abstr., 1882, 1010, 1162). When 
the gaseous mixture in the chambers is yellow, there is considerable 
loss in nitrous anhydride and nitrogen peroxide in the Guy-Lassac 
tower, when, on the other hand, it is colourless, the loss as nitrate is 
at, and the escaping gases contain nitric oxide, sulphurous anhy- 
dride, and only traces of the above gases. The oxidation of sulphurous 
anhydride goes on rapidly at first, 75 per cent. is converted into sul- 
huric acid by the time the gaseous mixture has reached the centre 
of the first chamber; only 4 per cent. more undergoes conversion 
from the centre to the end of this chamber, whilst 10 per cent. is 
changed in the pipe connecting chambers 1 and 2. The employment 
of a series of several chambers connected by small pipes is very 
favourable to the good working of a plant; the pipes seem to effect 
the compression, and therefore the more intimate mixture of the 
es. The mizture of the gases is complete in the centre of the first 
chamber (compare Abstr., 1883, 129), the composition being constant 
at different heights, there is, however, in the centre from 0:1 to 0°2 
per cent. more sulphurous anhydride than along the sides. The 
temperature rises 5° to 6° in the first quarter of the first chamber, and 
then falls slowly, the decrease becoming stronger towards the end of the 
series of chambers. In the middle of first chamber, the temperature 
at the bottom is 5° lower than at the top. The temperature is about 
the same whether steam or water spray is employed. Increasing the 
size of chambers for the same quantity of sulphur causes a diminution 
of temperature. The cooling effect of the sides of the chambers scarcely 
penetrates more than 25 cm. into the interior, for example: external 
temperature being 19°, at 5 to 10 cm. from the side reduction of tem- 
perature is 2°, at 10 to 25 cm. only 1°; whilst from 25 cm. (from 
side) to centre of chamber difference is 5°, and from side to centre 
8°, D. A. L. 


Barium and Strontium in a Boiler Incrustation. By C. L. 
Bioxam (Chem. News, 49, 3).—The incrustation examined was 
deposited in a kitchen boiler from water from a deep chalk well in 
Harrow, which contained, in grains per gallon, 14°48 SO,, 8°88 Cl, 
7°21 CaO (Sr0,BaO), 5°61 MgO, 15°20 Na,O, 12°60 CO, (combined), 
1:28 SiO,. The deposit contained only a small quantity of barium 
sulphate, but 1°54 per cent. of strontium sulphate. The precipitates 
of both these metals were examined spectroscopically. 

D. A. L. 


Sorgho-sugar Making in America. By G. Dureav and PeLiet 
(Bied. Centr., 1883, 788).—The yield of sap from 100 kilos. sorgho- 
stalk is 65 kilos., containing 12°5 per cent. crystallisable sugar, and 
3°7 per cent. molasses. Pellet finds in raw sorgho-sugar 92 per cent. 
sugar and 2°56 per cent. glucose. J. K. C. 


Composition of Residues obtained in the Beet-sugar Manu- 
facture. By A. Paanout (Bied. Centr., 1883, 789).—In fresh residues, 
the sugar varies from 6°5 to 0°48 per cent., the former being obtained 
from the hydraulic press, and the latter by maceration ; the percentage 
of nitrogenous substance varies from six in the former to twelve in 
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the latter. Similar differences are observable in the residues which 
have been kept. J. K. ©. 


Russian Cheese. By A. Kavantarorr (Bied. Centr., 1883, 719). 
—Five analyses are given as follows :— 


Constituent. 


MONG ch dncade send exbedebeeeaeas . 34°68 
SN ids bbl bdiet'nd dee tb 060650004008 32°53 


MRTIRIIIES. 0.6 6650 40:90.00%6 00600600 24°15 


no co 
Oren 


BE oc cccccccccccecccccecssscccens . , 4°92 
Non-nitrogenous matter and loss . 3°72 


8h] $8228 


in cheese .. : ‘ 1°63 


Per cent. sodium chloride { in aus -.. , 33°13 


es 
we 


D. A. L. 


Action of Aluminium Sulphite on Manganic Hydroxide. 
By G. Scurati-Manzont (Gazzetta, 13, 567).—It is well known that 
stannous chloride converts manganic hydroxide into soluble mangan- 
ous chloride, and is itself converted into insoluble stannic acid—a 
reaction which is utilised for facilitating the fixation of certain colours 
on cotton and wool fibres, the stannic acid acting as a mordant. Now, 
aluminium sulphate acts in exactly the same way, giving rise to 
soluble manganous sulphite and insoluble aluminium hydroxide, which 
is deposited on the fibre, and renders it capable of receiving a dye. 
In the bleaching of textile fibres with potassium permanganate, the 
cleansed or scoured fibres are coloured brown by the manganic 
hydroxide produced, and require to be bleached by sulphurous acid. 
Now, by employing aluminium sulphite instead of sulphurous acid, 
the bleaching and aluming of the fibres may be effected in one and 


the same operation. H. W. 


Action of Sunlight, Daylight, and Electric Are Light on 
Water and Oil Colours used in Dyeing and Painting. By M. 
Decaux (Chem. News, 49, 51).—The colours in wool dyed in the vat 
with Prussian blue, cochineal, madder, weld, and fustic, are more 
permanent than those obtained with Nicholson blue, magenta, jaune 
d‘or, and picric acid. Naphthol carmine, orange No. 2, chrysoidine, 
and artificial alizarin, are more stable than other coal-tar colours. 
Pigments are divided into permanent, moderately permanent, and 
fugitive. Used with water, all the most beautiful reds, carmine, 
carmine lake, most madder lakes, and vermilion are classed as fugitive. 
With oil, madder lakes are moderately permanent. The electric are 
light acts like sunlight, but with one-fourth the power. —e 
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General and Physical Chemistry. 


Absorption Spectrum of Water. By J. L. Soret and E. 
Sarasin (Compt. rend., 98, 624—626).—A beam of light passed 
through a thickness of 2°2 metres of water shows a faint and narrow 
absorption-band in the orange at about wave-length 6000. With a 
thickness of 3°3 metres, this band is slightly more distinct and there 
is general absorption of the extreme red, and with a thickness of 4°5 
metres the absorption-band is darker, but still remains faint, and the 
general absorption in the red is increased. This absorption-band is 
observed with water from different localities, with ordinary distilled 
water, and with most carefully purified distilled water, and it must 
therefore be due to the water itself and not to any substance dissolved 
in it. 

Even with a thickness of 8 metres, the authors were unable to dis- 
tinguish the absorption-band between a and b seen by Vogel in the 
light in the grotto of Capri, hence it would seem that this band is due 
to some substance in solution in sea water. C. H. B. 


Influence of the Chemical Nature and Pressure of Gases on 
the Generation of Electricity by an Induction Machine. By 
W. Hempet (Ber., 17, 145—148).—A Topler’s induction machine 
was so arranged in a glass case, that it could be worked in an atmo- 
sphere of gas at any required pressure. The results showed that with 
air at 2 atmospheres pressure, an amount of electricity was developed 
about twice as greats at 1 atmosphere pressure under like conditions, 
whilst on diminishing the pressure to $4 atmosphere, scarcely any 
electricity was generated. With regard to the influence of different 
gases, it was found that on working under like conditions in hydrogen, 
air, and carbonic anhydride, the quantities of electricity obtained had 
the ratios 9 : 45 : 47. A. J. G. 


The Clausius-Williamson Hypothesis. By S. Arruentius (Ber., 
17, 49—52).—This is a reply to Jahn (Ber., 16, 2449) in defence of 
the above hypothesis. 


Freezing Point of Solutions of Salts of the Alkali-metals. 
By F. M. Raoutt (Compt. rend., 98, 509—512. Compare Abstr., 
1883, pp. 7, 278, 952, and this vol., 254).—The author has extended 
his researches to solutions of various salts of the alkali-metals. The 
results are given in tables, and the salts employed are divided into 
five groups. The first group consists of normal or acid salts which 
contain one atom of the alkali-metal, and in this group the molecular 
reduction of the freezing point varies between 27 and 36, the mean 
being 32. Normal salts of oxyacids give a reduction approaching 31 ; 
normal salts of hydracids give a reduction approaching 35. The 
rare instances in which the reduction approaches 27 are di-acid 
salts, which are partially decomposed by water. The second group 
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consists of salts which contain two atoms of the metal; the molecular 
reduction is about 40. Salts containing three atoms of the metal 
give a molecular reduction of about 48, but this number is somewhat 
too high, because these salts are partially decomposed by water. Salts 
which contain four atoms of the metal, e.g., pyrophosphates and 
ferrocyanides, produce a molecular reduction of about 47. The fifth 
group contains potassium ferricyanide and cobalticyanide, which are 
regarded as containing six atoms of the base in the molecule. The 
molecular reduction is about 96, a number which is quite abnormal, 
and indicates that the molecular weight ascribed to these salts is, 
when they are in solution, double the true molecular weight. 


C. H. B. 


Law of Thermo-Chemical Moduli or Constants of Substitu- 
tion. By Brrruetor (Compt. rend., 98, 400).—The author shows 
that this law is altogether inapplicable to soluble salts of mercury. 
Tommasi considers, however (ibid., 637), that the heats of formation 
of these salts have not yet been determined with sufficient accuracy. 


C. H. B. 


Absorption of Gases of Platinum. By Berruetor (Ann. Chim. 
Phys. [5], 30, 519—538).—A study of the phenomenon of electrolytic 
polarisation induced the author to investigate the heat changes involved 
in the absorption of gases by platinum. Three forms of the metal 
were used, viz., platinum-dust, metal reduced by formic acid, and 
platinum-black; the action on them of oxygen and hydrogen was 
studied. The method of investigation is also given in detail. 

Platinum-dust.—From the experimental results it is deduced that 
for every gram of hydrogen absorbed by the dust and susceptible of 
oxidation in the cold by oxygen, heat is developed 9°5 cal. 

Metal Reduced by Formic Acid.—This form seems to combine with 
hydrogen in two successive stages, one hydride being oxidised by 
oxygen in the cold, but the other only at high temperatures, The 
results were as follows :— 


1. Formation of hydride saturated with hydrogen, 
Pt, + H; — Pt,H; . 
2. Formation of the same from an unsaturated 


hydride, Pt,sH, + H = Pt,H, 


Therefore 
3. Formation of the unsaturated hydride from its 
elements Pt, + H, = Pt, + H, 


In the production of this latter 17:0 cal. are developed for every 
equivalent of hydrogen. The value for 2 in the above formule is 
approximately 60; the formula of the hydrides is thus PtH; and 

teo 2 

Platinum-black.—The results obtained with this form are not 
sufficiently definite, the phenomenon being complicated by the presence 
of some suboxide, which absorbs and reacts with the hydrogen. 

Absorption of Oxygen.—The quantity of heat developed in the 
absorption of oxygen by platinum is very small, and the results here 
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adduced are probably too high. The relative volume of the oxygen 
absorbed to the platinum is too small for calculation. 


Weight Heat 
Form of metal. of metal. developed. 
Platinum-dust 0°0083 cal. 


00094 ,, 
Platinum-black ....... ptiee. 00180 ,, 


As regards the last results, it was observed that the heat developed 
was diminished each time that the metal was heated to 200° in a 
vacuum ; this diminution seems to point to a change in state of the 
platinum-black on heating. 

These investigations show that the electromotive force required to 
decompose water in the presence of platinum is equivalent to the 
difference between the heat changes corresponding with the separation 
of hydrogen and oxygen (+ 34°5 cal.), and the sum of the heat 
changes corresponding to the formation of the first hydride (+ 17 cal.) 
and of the suboxide of platinum. This last factor is unknown, but is 
doubtless considerable. The energy necessary for the change is pre- 
sent in the system at the commencement of the reaction, but is 
arrested temporarily by the chemical changes supervening on the 
surface of the platinum. 

The phenomenon of the so-called spontaneous combustion of 
hydrogen and oxygen in presence of platinum can also be explained 
by the aid of these researches; at first the unstable hydride of 
platinum is formed, with development of heat, and this is oxidised by 
the oxygen with a still further development of heat. By a continued 
repetition of the above changes, the platinum is raised to the ter 
perature necessary for the ignition of the gaseous mixture. This 


explanation conforms to the observed succession of phenomena. 
Vv. &. ¥. 


Reciprocal Displacements of Hydrofluoric Acid and other 
Acids. By Berrnetor and Guntz (Compt. rend., 98, 395—3)9).— 
A comparison of the quantities of heat developed in each of the four 
reactions which may take place between hydrofluoric and hydro- 
chloric acids and the corresponding potassium salts, shows that in 
every case the maximum thermal effect corresponds with the forma- 
tion of potassium hydrogen fluoride, and this conclusion is verified by 
experiment. If a current of dry hydrochloric acid gas is passed over 
dry potassium fluoride at the ordinary temperature, the hydrochloric 
acid is absorbed, and potassium chloride and potassium hydrogen 
fluoride are formed, but no hydrofluoric acid is given off. If, however, 
the substances are heated, the acid fluoride decomposes into hydro- 
fluoric acid, which is given off, and the normal fluoride. The latter 
is converted by a further quantity of hydrochloric acid into the 
chloride and acid fluoride ; this acid fluoride is in its turn dissociated, 
and the same series of changes goes on until the whole of the fluoride 
is converted into chloride. In the same way, when dry hydrofluoric 
acid gas acts on potassium chloride in the cold, hydrochloric acid is 

3b 2 
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given off, and potassium hydrogen fluoride is formed, but at a 
moderately high temperature the chloride is gradually converted into 
the normal fluoride. 

If these substances are in solution, the base is unequally divided 
between the two acids, as Thomsen has previously shown, but the 
authors regard this result as due entirely to the formation of potas- 
sium hydrogen fluoride and its partial dissociation in presence of water, 
and not, as Thomsen supposes, to a special coefficient of affinity 
proper to each acid. The results of experiment are in complete agree- 
ment with the deductions from thermochemical data: whether the 
substances are solid or in solution, the maximum thermal effect cor- 
responds with the formation of the acid fluoride. 

Precisely similar results are obtained with nitric acid: in the case 
of sulphuric acid, an acid sulphate and an acid fluoride are first 
formed, but are afterwards decomposed by heat. 

In the case of acetic acid, thermochemical data indicate that the 
base will be divided between the two acids, and this is confirmed by 
experiment. The partial displacement of hydrofluoric acid by acetic 
acid is due to the formation of the acid fluoride. Ovxalic and tartaric 
acids, whether solid or in solution, behave in a similar manner, the 
acid fluoride being formed together with the acid tartrate or oxalate 
as the case may be. 

Similar considerations indicate that hydrofluoric acid should be 
partially displaced by hydrocyanic acid, and it is found that at a dull 
red heat there is a sensible displacement of hydrofluoric acid, with 
formation of potassium cyanide. In the cold the same change also 
takes place, but more slowly. Inversely, hydrofluoric acid decomposes 
potassium cyanide with formation at first of the acid — . 

. H. B. 

Hydrogen Potassium Fluoride in Solution. By Gunz (Compt. 
rend., 98, 428—431).—The proportion of hydrogen potassium 
fluoride existing in a solution is diminished by dilution, but increases 
with an increase in the proportion of hydrofluoric acid. When the 
normal potassium fluoride is added to a solution of hydrofluoric acid, 
the amount of acid fluoride formed increases with the proportion of 
normal fluoride. The conditions of equilibrium are analogous to 
those observed by Berthelot and Péan de Saint-Gilles in the forma- 
tion of ethers ; in both cases, the effect of the acid is greater than that 
of the other compound (normal salt or alcohol). 

For the degree of dilution employed in these experiments (1 gram- 
equivalent in 2 kilos.), the amount of dissociation is twice as great in a 
solution containing equal equivalents of the normal salt and acid, as 
in a solution containing a large excess of normal salt, and two and 4 
half times as great as in a solution containing a large excess of — 

C. H. B. 

Double Salts formed by Fusion. By Berrue.or and Izosvar 
(Ann. Chim. Phys. [5], 29, 295—342).—This paper contains an 
account of the study of the thermal phenomena attending the produc- 
tion by fusion of a large number of double salts. 

The method of investigation consisting in the determination (1) of 
the heat of solution of the simple salts used; (2) of the heat of solu- 
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tion of the same after fusion; (3) the heat of solution of the double 
salts immediately after preparation, and also after keeping for some 
time. The results obtained have enabled the authors to draw the 
following conclusions. A large number of double salts can be pre- 
pared by fusion, such as double chlorides, chlorobromides, double 
carbonates, and double sulphates, which retain even at the ordinary 
temperature a positive heat of formation; these form stable com- 
pounds, and may also be prepared in the wet way. On the other 
hand, the heat of solution of some systems of double salts is greater 
than the sum of those of their constituents. The instability of these 
systems is shown by this difference gradually decreasing after the 
double salts have been kept for some time. Further, the heat dis- 
engaged when a system assumes its final state becomes less as a rule 
in the case of simple salts than in that of systems formed by the 
fusion of two mixed salts, which, in all probability, may be due to the 
existence at the temperature of fusion of the double salts belonging 
to the same chemical types as the double chlorides, chlorobromides, 
double sulphates, and double carbonates. Such are the double 
chlorides of potassium, and of sodium, or of barium, or strontium, 
&ec.: compounds becoming endothermic in cooling, but which are 
analogous to the double chlorides of potassium and of magnesium, or 
of calcium, the formation of which remains exothermic in the cold. 
So also the chlorobromide, chloriodide, and iodobromide of potassium 
are endothermic compounds in the cold, but are analogous to the 
chlorobromide of barium, which remains exothermic in the cold. In 
like manner the double sulphates of potassium, of sodium, or of 
barium, or of strontium, are endothermic in the cold, although they 
are analogous to the double sulphates of magnesium, the formation of 
which remains exothermic in the cold. A similar instance is found 
in the case of the double carbonate of potassium and barium, which 
is endothermic in the cold, but is analogous to the double carbonate 
of potassium and sodium. The authors point out that it is quite 
possible that the association of two simple salts may give rise to com- 
binations which remain exothermic at the ordinary temperature, 
whilst other combinations differing in the relative amounts of the 
constituents become endothermic in the process of cooling. The 
double carbonate of potassium and sodium exhibits the same phe- 
nomenon. 

The systems K,CO, + Na,CO;, K,CO; + 2Na,CO,, and 2K,CO, + 
Na,CO ;, become exothermic from the first moments of cooling. The 
following, Na,CO,+3K,CO,, K.CO;+ 5Na,CO, and Na,CO, + 4K,CQ,, 
become exothermic after some time, and finally the system K,Co; + 
4Na,CO, remains endothermic to the end of two months. Some 
double salts in the anhydrous state are endothermic at the ordinary 
temperature, but may become exothermic by the aid of water of crys- 
tallisation ; again, the formation by fusion of the double anhydrous 
salts may be attended with development of heat. The double salts of 
the different kinds just described play a very important part in many 
reactions and metamorphoses produced in the dry way. 

As, for instance, the crystallisation of barium sulphate and 
strontium sulphate from their double sulphates. Barium carbonate 
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also crystallises at the expense of the fusible double carbonate con- 
taining it. The crystalline silicates formed by the devitrification of 
glass, the formation of corundum, ruby, and the crystalline silicates, 
as obtained by Fremy and Feil, are all formed under conditions of the 
same order; in other words, double salts are first formed by fusion, 
from which their components separate in the crystalline state by the 
dissociation and final decomposition of the double salts, this decompo- 
sition taking place at times at the moment of solidification, at others 
slowly in the solidified mass, but never without a continuous and 
characteristic development of heat. The most important application 
ef the existence of these double salts is to be found in their interven- 
tion in such double decompositions as that of barium sulphate by 
potassium and sodium carbonates by fusion. Reactions of this 
character are never complete, when equivalent quantities are used, 
requiring as they do for their completion an excess of the carbonates 
of the alkali-metals. The true reaction does not take place between 
four simple salts alone—such as barium carbonate and sodium car- 
bonate, or barium sulphate and sodium sulphate; double carbonates 
of barium and of sodium, and double sulphates of barium and sodium 
are formed, the dissociation of which double salts results in the forma- 
tion of the simple salts derived from them. If the latter be elimi- 
nated their formation becomes complete, if they remain in the 
presence of their components then their formation is limited in a 
definite manner by the dissociation of the double salts to an extent 
dependent on their relative proportions, the conditions regulating 
this species of reaction being exactly similar to those which obtain in 
reactions between salts in solution. In both cases, the equilibrium is 
effected by the intervention of secondary compounds existing in a 
state of partial decomposition. P. P. B. 


Some Mercuric Salts. By Berrnetor (Ann. Chim. Phys. [5], 
29, 351—353).—Mercuric acetate, Hg(C.H;O,)2, forms white well- 
defined crystals, is easily soluble in cold water, its solution decom- 
poses on boiling or keeping with formation of basic salts. The heat 
produced by neutralising mercuric oxide by acetic acid was found 
indirectly to be 3:04 cal., and by direct experiment to be + 3°17. 

Heat of Formation of Mercurie Acetate.—{1.) From its elements— 


C, (diamond) + H, + Hg + O, = C,H,.HgO, 
= +112°1 (cal). 
(2.) Hydrated solid— . 


2C.H,0, (crystalline) + HgO + H,0 (solid) 
= C,H.HgQ, (cryst.) + 2H,0 (solid) = +3:2 (cal.) 


(3.) From anhydrous acid— 


2C.H,O, (liquid) + HgO = C,H,HgQ, (solid) 
= +12°0 (cal.) 
With gaseous acid............ cocccecoee = +153 ,, 


Mercuric oxalate, HgC,0,, is obtained by precipitating mercuric 
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acetate with oxalic acid. The heat of neutralisation of mercuric oxide 
by oxalic acid is + 141 (cal.). 

Heat of Formation of Mercuric Oxalate in Solid State—(1.) From 
the acid and oxide— 


C.H,O, (cryst.) + HgO + 2H,0 (solid) 
= HgC.0, + 3H,0 (solid) = 13-2 


(2.) From its elements— 


C, (diamond) + Hg + O, = HgC,0, = 170°8 (cal.) 


From this last number one can understand the explosive decomposi- 
tion of mercuric oxalate, a phenomenon which may be easily pro- 
duced by heat, as the following numbers show :— 


HgC,0, = 2CO, + Hg (liquid) gives out + 18°8 (cal.) 
P. P 


Heat of Formation of Mercuric Oxybromides. By G. Anprf 
(Compt. rend., 98, 515—516).—These compounds were obtained by 
heating mercuric bromide with the requisite quantity of red mercuric 
oxide in sealed tubes for six hours at about 300°. They are crystal- 
line, of an iron-grey colour, and when treated with potash they, 
yield yellow mercuric oxide. Their heats of formation were deter- 
mined by dissolving them in an excess of hydrobromic acid, when the 
following results were obtained :— 


HgO + HgBr, = Hg,OBr, develops +3°32 cal. 
2HgO + HgBr, = Hg;0.Br, _,, +440 ,, 
3HgV + HgBr, Hg,0,Br, 99 *e 
4HgO + HgBr, a= Hg;0,Br, ” 


These numbers are slightly lower than those for the corresponding 
compounds of lead, and also lower than those for the corresponding 
oxychlorides, except in the case of the first term of each series 
(HgBr.,HgO and HgCl,,HgO), when the values are the same. 

The author was unable to obtain in the wet way the oxybromide, 
3HgO,HgBr., described by Rammelsberg and Loewig. The product 
obtained by the action of sodium carbonate in varying proportions on 
an aqueous solution of mercuric bromide at different temperatures is 
the oxybromide 4HgO,HgBr;. C. H. B. 


Heat of Formation of Antimony Oxychlorides. By Gunrz 
(Compt. rend., 98, 512—514).—Antimony Chloride.—The heat of 
formation was determined by dissolving the oxide in hydrochloric 
acid, and also by dissolving corresponding weights of the chloride 
and oxide respectively in very dilute hydrofluoric acid, and comparing 
the thermal effects. The mean result obtained was Sb,0;, prismatic, 
anhydrous, + 6HCl gas = 2S8bCl,, solid, + 3H,O, solid, develops 
+ 94°8 cal. 

Antimony Oxychloride, SbOCl.—This compound was obtained by 
decomposing 10 parts of the chloride with 7 parts of cold water, and 
its heat of tormation was determined by dissolving in dilute hydro- 
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fluoric acid as in the case of the chloride: Sb,O;, prismatic, + 2HCl, 
gas, = 2SbOCI, solid, + H,O, solid, develops + 38°8 cal. 

Antimony Oxychloride, SbsOsCl,..—This compound was obtained in 
triclinic prisms by decomposing the chloride with its own weight of 
water at 250°, and the heat of formation was determined as in the 
previous cases. 2Sb,0;, prismatic, + 2HCl, gas, = Sb,O;Ch, solid, 
+ H,0O, solid, develops + 41-2 cal. 

From these numbers it follows that— 


SbCl, sol. + nH,O = SbOCI sol. + (n — 1)H,0 + 2HCl 
develops + 8°36 — 2A, cal.; 


SbCl, sol. + nH,O = 48b,0,Cl, sol. + (n — 3)H,0 + SHC 
develops + 8°46 — $A, cal.; 


SbCl, sol. + nH,O = 4Sb,0; sol. + (n — 1°5)H,0 + 3HCl 
develops + 7°1 — 3A; cal.; 


where A is the heat developed by the dilution of one equivalent of 
hydrochloric acid by a large quantity of water. The maximum 
thermal effect corresponds with the formation of the oxychlorides, 
and if A is relatively considerable, and if 8°36 — 2A > 8°46 — 2°5A,, 
the maximum thermal effect corresponds with the formation of 
SbOCIl. Since, however, the state of dissociation of the hydrates in 
the liquid is not known, the value of A, and consequently the value 
of n, cannot be accurately calculated. ~ The order of the reaction will, 
however, be first the formation of the oxychloride, SbOCI, and after- 


————S = ll 


wards the production of the compound, Sb,O;Cl,. These conclusions 
agree with Sabanejeff’s observations. 

The author criticises Thomsen’s previous determinations of the 
heats of formation of the compounds. C. H. B. 


Density of Metals in the Liquid State. By W. C. Roserts 
and T. Wricutson (Ann. Chim. Phys. [3], 30, 274—288*).—In this 
memoir are collected together the results of the authors’ investigations 
on the density of metals in the liquid state by the “oncosimeter” 
method; these are compared with those obtained by Mallet’s cone 
method. 


Density of liquid metal. 

Percentage 

change of 
volume. 


Density of 

By solid metal. 

_ okt oncosimeter 
: method. 


PEE. ca cecids coevec 10 -039 10-055 
— 8°217 
10°650 10-370 
6°994 7 027 
6 550 6 °480 
9-400 9-510 
— 6 °880 


_ 
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* By a printer's error this is paged 174—188. 
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As the errors involved in this process are inappreciable, the results 
may be considered sufficiently final. The objections brought forward 
against the process, viz., that the floating metallic ball may be of bad 
quality or form, and that the dilatation of the ball at the moment of 
immersion may cause an internal pressure within the ball, are met 
and discussed. The first source of error is completely avoided, and 
secondly the determination of the density of the liquid metal is in- 
scribed automatically and at once before the volume of the ball can 
be appreciably modified. Since some of these results were published, 
Nies and Winkelmann have carried on investigations in the same 
direction, but by a different process (Abstr., 1883, 545) ; these results 
show that the eight metals examined by them are less dense in the 
solid state, and at a temperatare near their point of fusion than when 
they are melted. The aim of the authors’ experiments was to deter- 
mine the actual density of the metals at the lowest temperature at 
which they remain perfectly liquid. V. H. V. 


Melting Points of Haloid Salts in Relation to the Contrac- 
tion occurring during their Formation from their Elements. 
By W. Mijuver-Erzpacu (Ber., 17, 198—200).—From a comparison of 
the melting points of the haloid compounds of vertain metals, as 
determined by Carnelley and Williams (Trans., 1879, 563), with the 
theoretical melting points, as calculated by the formula 


8,V,;W, + 82V2W2 


t= 
VjW, + VW 


(in which s = melting point, v the combining weight, and w the 
specific heat of the element), the author deduces the rule: That for 
the haloid salt of each element, the greater the difference between the 
found and calculated melting points, the greater the contraction 
occurring during the formation of the salt from its elements. 


A. J. G. 


Gaseous Explosive Mixtures. By Bertuetot and ViEILur (Compt. 
rend., 98, 545—550, and 601—606).—By measuring the displacement 
of a piston of known section and mass, the authors have determined 
the pressures developed by the explosion of a large number of gaseous 
mixtures in closed vessels. In these two papers, tables are given 
showing the observed pressures, and the maximum and minimum 
limits of temperature, dissociation, and apparent specific heat calcu- 
lated from the pressures by the methods previously described (Abstr., 
1883, 771). The discussion of these values is reserved for subsequent 
papers. C. H. B. 
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Chlorine Monoxide for Lecture Experiments. By V. Merer 
(Ber., 17, 157).—Chlorine monoxide requires a rather lower tem- 
perature for its liquefaction than that usually given. This is best 
effected by passing the gas through a Y-tube, the upper part of which 
is surrounded by alcohol that has been cooled to —40° in a small ice 
machine. The liquefied monoxide can be collected in small test-tubes, 
cooled with a mixture of ice and salt, and placed below the lower 
limb of the Y. A few drops only should be collected in each a 

A. J. G. 

Action of the Silent Discharge on Oxygen and Nitrogen in 
Presence of Chlorine. By P. Havrerevitte and J. Cuappuis 
(Compt. rend., 98, 626—627).—A mixture of pure chlorine and pure 
oxygen can be subjected to the action of the silent discharge without 
undergoing any alteration, but if nitrogen is also present, a white 
solid substance is deposited on the walls of the tube, and as the 
passage of the discharge is continued this deposit increases, and 
eventually assumes arborescent forms resembling ice crystals. This 
solid substance has practically no vapeur-tension at 15°, but it readily 
volatilises in a vacuum at a moderate temperature, and can thus be 
purified from admixed foreign matter. It remains unaltered at 
100°, but at 105° it rapidly decomposes without melting, and gives off 
nitrogen oxides. It rapidly absorbs moisture from the air, forming a 
strongly acid liquid, and when this is neutralised by potash or baryta 
the solution gives the reactions for nitrates and perchlorates. Analysis 
shows that it has the composition N, 9°01; Cl, 22°71; O (by diff.), 
68°28 = N,0,,C1,0;. 

It is probable that iodine and bromine form similar compounds 
under like conditions. C. H. B. 


Carbonic Anhydride in the Atmosphere. By A. Moun 
and EK. Aunin (Ann. Chim. Phys. [5], 30, 238—248). See this vol., 
p. 659. 


Sulphurous Anhydride in the Air of Lille. By A. Lapureav 
(Ann. Chim. Phys. [5], 29, 427—432). The amount of this gas in the 
air was determined by drawing a known volume of air through con- 
centrated sulphuric acid, and then through vessels containing pure 
potassium hydroxide. The amount of sulphurous anhydride taken up 
by the potassium hydroxide was determined by converting it into 
sulphate, and estimating as barium sulphate. The results show the 
presence of 1°8 c.c. of this gas in 1 cm. of air; on calm days this 
amount was found to increase to 2 c.c., and to decrease to 1°4 c.c. on 
stormy days. The examination of carefully collected rain-water has 
shown it to contain sulphur compounds corresponding to 0°022 gram 
of sulphuric acid per litre. 

The author observes that although the presence of this gas in the 
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atmosphere of towns such as Lille and other manufacturing towns, 
may be conducive to slight ailments of throat, &c., and minor incon- 
veniences, still its antiseptic properties in case of epidemics com- 
pensate to a large extent for its evil effects. P. P. B. 


Behaviour of Air and Moist Phosphorus towards Carbonic 
Oxide. By I. Remsen and E. H. Keiser (Ber., 17, 83—92).—The 
authors refer to their previous experiments (Amer. Chem. J., 4, 454; 
also this vol., p. 149) and to the opposite results obtained by Leeds 
(this vol., p. 15) and by Baumann (this vol., p. 14). They have 
repeated the experiment with a greater volume of air and with 
apparatus made wholly of glass, and their results show that under 
these conditions carbonic anhydride is actually produced when care- 
fully purified air alone is employed and no carbonic oxide introduced. 
The formation of the carbonic anhydride is found to be due to the 
presence of carbon in the phosphorus (probably in combination), and 
the amount produced is distinctly influenced by the rate of the air 
current, by the temperature, and by the amount of phosphorus. Com- 
parative experiments have also been made with and without carbonic 
oxide, and no difference could be detected in the amount of precipita- 
tion in the baryta solutions in the two cases. It is, therefore, inferred 
that carbonic oxide is not oxidised by air and moist phosphorus. 
The fact that the authors did not detect carbonic anhydride in their 
first experiments was due to the small volume of air ——. - 

A. K. M. 

Production of Crystalline Borates. By A. Ditre (Ann. Chim. 
Phys. [5], 30, 248—265).—On adding hydroxide or carbonate of the 
metal to a concentrated solution of boric acid, crystalline tetraborates 
of the general formula 4B,0;,M”’O,nH,O are produced, provided the 
acid be in excess. On raising the temperature these salts are decom- 
posed by water, half the boric acid going into the solution, with 
deposition of a biborate of the formula 2B,0;,M"’O,nH,O. This result is 
only produced when the biborate crystallises from a small quantity of 
mother-liquor, for if the solution of the tetraborate be warmed and 
then allowed to cool, the inverse reaction is produced, and the biborate 
formed is reconverted into the tetraborate. The biborates in their 
turn are decomposed by pure water, provided that they are in the 
form of crystals or precipitates obtained by processes of double 
decomposition ; they lose boric acid and are transformed into neutral 
borates of general formula, B,O;,M”O,nH.O. The borates of these 
metallic oxides which form compounds with ammonia, give complex 
ammoniated borates, of which those of copper may be taken as typical: 
2B,0;,Cu0,2NH,O. When heated these salts lose ammonia, and are 
converted into anhydrous borates in the form of amorphous powders. 
In the original paper, a full account is given of the various hydrated 
borates of the alkaline earths, magnesium, cadmium, zinc, nickel, 
cobalt, and silver. As regards the last-named, it has been observed by 
Rose that a concentrated solution of sodium biborate gives, with silver 
nitrate, a white precipitate of silver borate, but a dilute solution of 
the same salt gives a grey deposit of the oxide. In this paper, the 
changes produced by the successive additions of water to the pre- 
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cipitated silver biborate are minutely examined, and it is shown that 
the proportion of boric acid to silver diminishes as the water present 
is increased. V. H. V. 


Preparation of Sodium Bicarbonate. By H. Gaskext and F. 
Hurrer (Dingl. polyt. J., 251, 228).—For the preparation of sodium 
bicarbonate, the authors subject the anhydrous normal carbonate to 
the simultaneous action of steam and carbonic anhydride. The 
apparatus employed consists of a rotary cylinder, similar in construe. 
tion to that used by Carey. D. B. 


Density of Milk of Lime. By G. Lunce (Dingl. polyt. J., 250, 
464—466).—The author states that the table constructed by Mateczeck, 
showing the amount of lime in milk of lime of different strengths 
(ibid., 215, 72) is incorrect. He therefore gives the following values :— 


Table showing the Amount of Quicklime in Milk of Lime at 15°. 


1 litre | 1 litre 
of milk | CaO in | CaO per of milk | CaO in | CaO per 
of lime | 1 litre, | cent. by of lime | 1 litre, 
weighs | grams. weight. weighs 
grains. 


16 
17 
18 
19 
20 
21 
22 
23 


or 


1007 
1014 
1022 
1029 
1037 
1045 
1052 
1060 
1067 
1075 
1083 
1091 
1100 
1108 
1116 


~ 
> 
‘) 
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26 
27 
28 
29 
30 
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It is useless to carry the table beyond 30° B., as in that case the 
milk of lime would become too thick. D. B. 


Preparation of Strontia. By H. Niewerrs (Dingi. polyt. J., 251, 
191).—The author mixes colestin with equivalent quantities of coal 
and brown iron ore, and subjects the mixture to a roasting process. 
On lixiviating the roasted product with water, strontium hydroxide 
and iron sulphide are produced. Lead oxide or other metallic oxides 
can be used in the place of ferric oxide. D. B. 


Barium Oxychloride. By G. Anprf (Compt. rend., 98, 572— 
574).—The author has previously described (Abstr., 1881, 979) an 
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impure barium oxychloride, obtained by boiling barium oxide with a 
solution of barium chloride, and Beckmann (Ber., 14, 2151) has 
described a similar compound. If 200 grams of barium chloride are 
dissolved in 500 grams of boiling water, the solution allowed to cool 
slightly, 30 grams of finely powdered barium oxide added, and the 
mixture heated nearly to boiling for five minutes and then filtered, the 
filtrate on cooling deposits the oxychloride, BaCl,,BaO,5H.O, in 
nacreous lamellw, free from excess of either barium oxide or chloride. 
If 60 grams of barium oxide are used instead of 30 (as originally 
described, loc. cit.), the filtrate at about 60° deposits the same 
nacreous lamelle, containing, however, a slightly higher proportion of 
water, and if the liquid is quickly filtered when the temperature has 
fallen to 50°, the oxychloride is obtained in a state of purity, but if 
the liquid is allowed to cool further, large white lamelle of barium 
hydroxide are deposited along with the oxychloride. C. H. B. 


Researches on the Complex Inorganic Acids. By W. Gisss 
(Amer. Chem. J., 5, 391—413).—A short notice of this subject has 
already been given (this vol., 161). 

Phospho-vanadio-molybdates.—These salts are generally formed 
when phospho-vanadates are digested with molybdic tetroxide ; when 
vanadio-molybdates and alkaline phosphates are heated together, 
especially in presence of an acid; and when vanadic pentoxide is 
heated with an alkaline phospho-molybdate. They are generally less 
stable than the vanadio-molybdates, yet well defined and usually highly 
crystalline ; they are of an orange, deep garnet, or ruby-red colour. 

Before determining the phosphoric acid by precipitation with mag- 
nesia mixture, it is necessary to remove vanadic oxide by boiling the 
slightly alkaline solution with a large quantity of ammonium nitrate, 
and after standing filtering off the ammonium metavanadate. By 
precipitation with mercurous nitrate and mercuric oxide, and ignition 
of the precipitate with sodium tungstate, the sum total of the acid 
a is determined, the molybdic oxide being then found by dif- 
erence. 

When the salt 10Mo00,,2P,0;,5(NH,).0 + 6H,0 and ammonium 
metavanadate are dissolved together, there appears to be no reaction, 
but if a small excess of hydrochloric acid be added, and the solution 
boiled, a deep orange-red crystalline precipitate is formed; it may be 
washed with cold water, but is decomposed by hot water; its compo- 
sition is 48Mo0,,2P,05, V20;,7(NH,).0 + 30H,0. 

The phospho-molybdates of ammonium, containing 24Mo0,,P,0; 
and 22Mo00;,P,0;, slowly dissolve when boiled with a solution of 
ammonium metavanadate, and the solution after standing a few hours 
deposits deep ruby-red crystals. These may be recrystallised from 
hot water; the solution gives characteristic precipitates with several 
reagents. Analyses lead to the formula 


14Mo0;,P,0;,8V.0;,8(NH,).0 + 50H,0. 


If vanadic oxide be written V,02.0;, and be regarded as standing in 
the same relation to phosphoric oxide as does molybdic oxide, then 
this salt belongs to the same type as the original phospho-molybdate, 
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viz., 22Mo0;,P,0,,eR,0. Other salts are formed at the same time, 
but in small quantity only. 

The phospho-vanadio-tungstates generally resemble and are pre. 
pared like the preceding salts. Phosphoric oxide is estimated by 
direct precipitation with magnesia mixture, but requires reprecipita- 
tion. Vanadic oxide is estimated by boiling with strong hydrochloric 
acid, and collecting the chlorine evolved in potassium iodide. Oxida- 
tion with potassium permanganate cannot be relied upon. When 
ammonium phosphotungstates containing 22 W O;,P,0,, or 24W O;, P.O, 
are dissolved in ammonia, ammonium metavanadate and then a 
slight excess of hydrochloric acid added, a lemon-yellow crystalline 
precipitate soon forms on boiling; the precipitate requires washing 
with dilute ammonium nitrate solution. Its composition is 


60W0;,3P;0;,V;0;,10(NH,),0 + 60H,0. 


A boiling solution of ammonium metavanadate dissolves the white 
insoluble phosphotungstate of ammonium quite readily to a very deep 
orange-red solution, from which in a few days deep orange or garnet- 
red crystals separate; they may be recrystallised from water. The 
salt has the composition 16W0,,3V,0,;,P,0;,5(NH,).0 + 37H,0. 

When the baric phosphotungstate (20: 1 : 6) previously described 
is boiled with vanadic hydrate, an orange-red solution is formed, and 
on cooling octahedral crystals of a red colour separate, having 
the composition 60W0O,,3P.,0;,2V,0;,18BaO + 144H,0. The crystals 
dissolve rather easily in hot water, but are at the same time decom- 
posed, with formation of other salts. 

The phosphotungstate of sodium, 24W0O,,P,0;,2Na,0,4H,0 + 
23Aq, is readily dissolved on boiling it with a solution of ammonic 
metavanadate ; this solution does not deposit crystals, but on adding 
a large excess of potassium bromide, an orange-red crystalline precipi- 
tate forms. Its composition is expressed by the formula 


18W0;,4V,0;,3P,0;,8K,0 + 32H,0. 


Hot water dissolves, but decomposes this salt, an orange-brown crys- 
talline salt, having the formula 7W0O,,V,0;,P,0;,3K,0 + 11H,O being 
formed. The existence of other, i.e., sodium, ammonium, and tri- 
methylammonium-vanadio- phosphotungstates is pointed out. 

Vanadio-vanadico-molybdates.—These and other similar salts contain 
two oxides, viz., R,O, and R’O:, in which, however, R and R’ may be 
identical. They are very readily formed by boiling a mixture of the 
two oxides of vanadium with an acid molybdate ; by the partial reduc- 
tion of vanadio-molybdates; or by digesting solutions of acid molyb- 
dates with solutions which contain vanadic dioxide and pentoxide. 
By igniting ammonium divanadate and boiling the residue with acid 
ammonium molybdate (viz., the salt 14: 6), a solution is obtained, 
which, on evaporation, deposits pale greenish-yellow crystals; these 
may be recrystallised ; their composition is expressed by 


28Mo0,,4V,0;,V0,,11(NH,),0 + 20H,0. 
Barium chloride added to the mother-liquor of the preceding salt, 
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gives a pale-yellow crystalline precipitate, having the composition 
30Mo00,,2V,0;.3V0.,14Ba0 + 48Aq. 

Vanadio-vanadico-tungstates.—By boiling a commercial vanadic pent- 
oxide with acid sodium tungstate (viz., the salt 12:5) and evapo- 
rating to a syrup, large orange-red crystals, probably having the formula 
12W0,,2V,0;,3V0.,6Na,0 + 43Aq, are obtained. In an exactly 
similar manner a potassium and an ammonium salt, probably 


12W0O,,2V,0;,3V0.,6(NH,),0 + 12Aq, 


may be obtained. These salts give with silver nitrate a scarlet crystal- 
line precipitate, 12W0O;,2V,0;,3V0,,6Ag,0 + 8Aq. The preparation 
of these salts could not be repeated, using a mnixture of vanadic dioxide 
and pentoxide, and the analyses being incomplete, the formule given 
cannot be considered as definitely proved. 

Phospho-vanadio-vanadico-tungstates—These salts, which may be 
regarded as double salts, are formed whenever phosphotungstates are 
mixed with vanadates in presence of vanadic dioxide; when vanadio- 
vanadico-tungstates are heated with alkaline phosphates or phosphoric 
acid ; and when phosphovanadates and alkaline tungstates are brought 
together i in presence of a reducing agent and of an acid. They are 
either green or orange-red. When the residue left on heating 
ammonic vanadate is added gradually to a boiling solution of barium 
phosphotungstate, 2WO;,P,0;,6BaO, and the solution filtered! and 
evaporated, deep green crystals are obtained, having the composition 
60W O,,3P,0;,V205,V0.,18BaO + 150H,0. This and similar salts 
are oxidised by bromine or nitric acid, but not by cold potassium 
manganate solution; probably the salt 60W0O;,3P,0;,V205, V20;,18BaO 
+144H,0 already described is formed. In many cases these complex 
salts may be considered as double or triple salts, in which the individual 
members belong to or at least correspond with known classes of salts. 
The salts described belong to the four classes— 


1 e mROQ;.nV,0;.pR',0 ; 

2. mRO;.nP,05.p V,0;.vH,0 ; 

3. mRO3;.nP,0;.pV205.7V O2.vH,0 ; 
4. mRO;.nV20;.p V O2.vH,0. 


In other communications the author will show that other metals 
than vanadium may occupy the place of R’O,, that other pentoxides 
than P,O;,As,0;, and V,0; may occupy the place of R,O, in the above 
formule, and that the complex inorganic acids form a new department 
of inorganic chemistry, and not a series of isolated compounds. 


H. B. 

Arsenomolybdic Acid. By O. Purant (Ber., 17, 217—218).— 
By decomposing barium molybdate suspended in an aqueous solution 
of arsenic acid with sulphuric acid, a yellow liquid is obtained, which 
on evaporation yields arsenomolybdic acid, crystallising in two forms, 
in groups of doubly refracting orange- -red needles, and in efflorescent 
yellow tabular crystals (apparently monoclinic). The pure saturated 
aqueous solution has the sp. gr. 2°45 at 18°3°. The yellow crystals 
probably differ from the red merely in containing a larger amount of 
water of crystallisation. Analysis of the somewhat impure acids 
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gave for the red crystals the atomic ratios 1 As,O;: 18°09 Mo0,: 
29°97 H,0, for the yellow crystals 1 As,O, : 18°96 MoO, : 39°35 H,0. 
Numerous salts have been prepared, and will be described later. 

A. J. G. 


Mineralogical Chemistry. 


Pachnolite and Thomsenolite. By Drs Ciomeavux (Ann. Chim. 
Phys. [5], 29, 392—400).—The crystallographic and optical examina- 
tion of these two minerals, which according to Brandl differ in 
chemical composition (Abstr., 1883, 29), shows them to be two distinct 
species. In pachnolite the axes have the proportion ¢ : b: a= 
1°326676 : 1 : 0°859495. 8 = 89°41°; in thomsenolite the proportions 
e:b:a = 10883: 1: 0998741. B = 891°. ee ® 


' Manganese in the Cipolin Marbles of Primary Formations. 
By Dievtarair (Compt. rend., 98, 634—636).—The term “cipolin 
marble” is given to concretionary masses of limestone found in 
the lower parts of beds of gneiss, sometimes in large quantities, 
sometimes in isolated lenticular ‘masses, and which are evidently 
contemporaneous with the rocks by which they are enclosed. The 
author has examined more than a thousand specimens of these 
marbles from different parts of the world, and finds that in all cases 
manganese can be detected in 0°5 gram of the marble, and in the 
majority of cases in a few centigrams. 

When calcium carbonate is brought in contact with water contain- 
ing an iron and manganese salt in solution, the iron is completely pre- 
cipitated, but the greater part of the manganese salt remains in solu- 
tion. In the case of a magma having the composition of gneiss, i.e, 
composed mainly of silica and alumina, and containing a notable 
quantity of calcium carbonate and sensible quantities of iron and 
manganese, water charged with carbonic acid would dissolve out the 
calcium carbonate and the manganese, and would leave the greater 
part of the iron undissolved. The calcium carbonate afterwards 
deposited from this solution would be white, and would retain the 
greater part of the manganese which had dissolved with it. This 
theory explains the concentration of manganese in these cipolin 
marbles, also how a white ‘and approximately pure marble can be 
formed in presence of a complex and highly coloured substance such 
a3 gneiss, and why the cipolin marbles are generally lenticular in 
shape and concretionary in structure. 

It follows that the cipolin marbles and the gneiss surrounding 
them must be contemporaneous, and must both have been formed 


under water. This last conclusion is supported by many other facts. 
C. H. B. 


Felspar. By Brecker (Dingl. polyt. J., 251, 287).—The author 
states that the largest supplies of felspar come from the Norwegian 
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towns Moss, Christiania, Bergen, and Arendal. Swedish felspar is 
principally obtained from the quarries owned by the Rorstrand Com- 

ny. The author gives analyses of the following specimens :—I and 
iL red and white Roérstrand spar ; IIT, grey Norwegian spar; IV and 
V, light and dark Norwegian spar, examined by Aron :— 


Si0,. Al,O; CaO. . KO. Na,O. Fe,0s. 

.. 6457 19°73 0°18 12°26 3:06 0°20 
.- 61°55 23°80 3°98 0°38 9°67 — 

.. 63°25 19°96 0°55 0°21 14°32 1°36 0°35 

.. 65°12 18°00 _- traces 12°89 3°00 0°78 

. 65°54 18°31 —- traces 12°53 3°17 0°74 
D. B. 


Gadolinite from Ytterby. (Part IJ.) By C. Aver v. Winspacn 
(Monatsh. Chem., 5, 1—15).—A description of spectroscopic methods 
and apparatus used in this research. 


Organic Chemistry. 


Nitro-derivatives of Ethane. By A. Vituiers (Compt. rend., 98, 
431—433).—The author has previously shown (Compt, rend., 9'7, 258) 
that the first product of the reducing action of ammonium hydrosul- 
phide on the potassium compound of tetranitro-ethylene dibromide is 
the compound C,K,(NO,),. Prolonged action of the same reagent 
produces a base which contains potassium and sulphar, and forms a 
platinochloride, but this base has not yet been obtained in quantity 
sufficient for analysis. 

When the potassium compound of tetranitro-ethylene dibromide, 
C,(NO,),Br.,K,0, is treated with free sulphurous acid, it is completely 
reduced with formation of ammonia, hydrobromic acid, and hydro- 
cyanic acid. If, however, it is triturated with a solution of potassium 
sulphite and potassium carbonate, carbonic anhydride is given off, and 
a sulphur-yellow compound is obtained. This compound can be 
recrystallised from boiling water, and forms brilliant sulphur-yellow 
crystals of the composition 4C,(NO,),K, + 3K,SO,. It explodes at 
about 210°, and in this respect resembles the compound C,(NO,),Ko. 
The same substance is formed by the direct combination of potassium 
sulphate with the compound C,(NO,),K, obtained by the action of 
ammonium hydrosulphide. Its formation by the first method takes 
place in accordance with the equation C,(NO,),Br,,K,0 + 2K,.SO; + 
H,0 = C,NO,),K, + 2K,SO, + 2HBr, the theoretical yield being 
obtained. The liberation of hydrobromic acid necessitates the addi- 
tion of potassium carbonate, otherwise the liquid would become acid, 
and total reduction would take place. The reverse reaction, 


C,(NO),K, + 2Br, + H,0 = C,(NO,),Br.,K,O + 2HRr, 
Vor. XLVI. 3c 
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takes place readily when bromine is added to an alkaline solution of 
C,(NO,),K,. A similar reaction takes place with iodine or chlorine, 
and from the products in these cases tetranitro-ethylene chloride or 
iodide can be prepared. 

When a hot concentrated solution of the compound 


4C,(NO,),K2,3K,S80,, 


is treated with barium chloride and filtered, the filtrate on coolin 
deposits brilliant pale-yellow crystals of the compound on 
which can be easily prepared in this way. . H. 


Methylene Bromide. By L. Henry (Ann. Chim. Phys. [5], 30, 
266—274).—Methylene bromide can be prepared without difficulty 
by the process indicated in outline by Butlerow, viz., by the decom. 
position of methylene iodide by bromine, CHI, + 2Br, = CH,Br, + 
2BrI. _ Thus obtained, methylene bromide is a colourless mobile 
liquid, of a sweet taste, boiling at 98°5° under a pressure of 756 mm. 
Its expansion may be expressed by the formula Y = 1 + 0°0010U1¢ + 


00000018594, hence" + ¥" = 00009736 = coefficient of expan. 


sion at 0°; its sp. a = 2-493. Methylene bromide is insoluble in 
water, soluble in alcohol; it does not solidify at —12°. On heating 
it with potassium phenate, it is converted into methylene diphenylate, 
CH,(OPh),, a colourless liquid, boiling at 294°; sp. gr. = 1°1136. 


A comparison of the chloro- and bromo-derivatives of methane 
shows that the replacement of chlorine by bromine in the molecule 
raises the boiling point by about 40°. The bromine derivatives of 
methane exhibit a remarkable gradation in their physical properties, 
as shown in the table appended :— 


Boiling point. Specific gravity. 


1°732 
2°493 
2°834 
solid 


It is to be observed that the differences between two consecutive 
terms are not constant, but they diminish as the series progresses; 
this is in accordance with the observed generality. Similarly the 
differences in volatility and density are more marked in the successive 
members of the iodo-substitution series, less marked in the bromo-, 
and least in the chloro-series, thus :— 

Difference of Difference 

boiling point. of sp. gr. 
= 0-4081 
CH,Cl, 


CH,Br j 
CH.Br, 0°7610 


CH,I , 
CH,I, ae ae 
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Action of Iodine Chloride on Monochlorethylene. By L. 
Henry (Compt. rend., 98, 518—520).—The author proposes to study 
the products obtained by the union of iodine monochloride with the 
monohaloid derivatives of ethylene, with a view to determine the 
behaviour of the iodine and chlorine in contact with the two chains 
CHX and CH,, and the influence exerted on the reaction by the 
nature of the haloid X. 

Monochlorethylene is slowly absorbed by an aqueous solution of 
iodine monochloride with formation of dichloromoniodoethane, 
C,H;Cl,I, a colourless liquid which rapidly becomes purple on ex- 
posure to light. It has a faint ethereal odour, and a sharp, sweet 
taste: it boils at 171—172° with slight decomposition under a 
pressure of 774 mm.; sp. gr. at 0° = 2°2187. When treated with an 
equivalent quantity of potash in alcoholic solution, it is readily de- 
composed with precipitation of potassium chloride and iodide in the 
proportion of 4KI to KCl; with soda, a precisely similar decomposi- 
tion takes place, but the sodium iodide remains in solution in the 
alcohol. When the alcoholic liquid is mixed with water, a heavy oily 
liquid separates out, and this on fractionation yields unsymmetrical 
dichlorethylene, CH;.CCl,, boiling at 35—37°, and a much smaller 
quantity of unsymmetrical chloriedo-ethylene, CH2.CCII, boiling at 
101—102° under ordinary pressure. Dichlorethylene, CH;.CCl,, has 
no action on alkaline iodides even in boiling alcoholic solution, and 
it follows that the chloriodo-ethylene is not the product of any 
secondary reaction. The product of the union of mouochlorethylene 
and iodine monochloride is a mixture of the two isomerides, 


CHCI,.CH,I, and CHCII.CH,Cl, 


which cannot be separated by distillation because they have practi- 
cally the same boiling points. It follows that the two radicles I and 
Cl in the system ICl combine simultaneously with each of the mono- 
carbon chains CHCI and CH,, but in unequal proportion, the chlorine 
combining most readily with the carbon to which chlorine is already 
attached, whilst the less negative radicle iodine combines most readily 
9 the most highly hydrogenised carbon in the approximate ratio 
of 4 to 1. 

When iodine monochloride acts on monobromethylene, the dis- 
tribution of iodine and chlorine in the products, with respect to the 
two atoms of carbon, does not follow the same law as in the case of 
the monochlorinated derivative. C. H. B. 


Action of the Hydrocarbons of the Acetylene Series on 
Mercuric Oxide and its Salts. By M. Kurscuerorr (Ber., 17, 13 
—29).—The direct addition of the elements of water to the above 
hydrocarbons by the action of mercuric bromide was previously 
described by the author (Abstr., 1881, 883), who now shows that this 
reaction may be brought about to a greater or less extent by all 
mercuric salts. On passing allylene into a solution of mercuric 
chloride at the ordinary temperature, a white crystalline precipitate, 
3HgCl,,3HgO,2C;Hy, is obtained, whilst hydrochloric acid is liberated. 
The precipitate is insoluble in water and cold alcohol, . readily 
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soluble in hydrochloric and acetic acids with formation of a mercuric 
salt and acetone. The process of hydration therefore consists of two 
reactions— 


I... 6HgCl, + 3H,0 + 2C,H, = 3HgCl,,3Hg0,2C;H, + 6HCI; 
Il .. 3HgCl,,3Hg0,2C,H, + 6HC] = 6HgCl, + 2C;H.0 + H,0, 


which, according to circumstances, may take place separately or 
simultaneously. If the precipitate is heated along with the acid 
liquid, the mercuric chloride is re-formed, and may thus be employed 
to convert unlimited quantities of allylene into acetone. The corre- 
sponding reaction between allylene and mercuric bromide takes place 
to a much less extent, whilst with mercuric iodide there appears to 
be no action. With mercuric sulphate, allylene yields a copious 
white precipitate, HgSO,,5HgO0,3C,H, + 7Hg,0, sparingly soluble in 
sulphuric, readily in hydrochloric acid, whilst with mercuric acetate 
it produces an amorphous precipitate, Hg(OAc).,3HgO,2C,H,, which 
is readily decomposed by acetic and hydrochloric acids. The author 
regards these complex substances as compounds of basic mercury 
salts, with the group C;H,HgO (i.e., acetone in which Hg replaces 
H,), the general formula for them being nHgX»,pHgO,q(C,;H,Hg0), 
but attempts to separate the compound C,;H,HgO by the action of 
alkali were without success. The formula, 


Hg.CMe(CHHg).0.CMe(CHHg).0.0 
| 
Ci, — (Hg) — Cl, — (Hg) — Cl, —Hg 


obtained from mercuric chloride indicates the way in which the 
elements may be assumed to be grouped. 

By the action of ethylacetylene on mercuric chloride, the com- 
pound 3HgCl,,HgO,C,H,Hg0, is obtained, and is perfectly analogous 
to the corresponding allylene compound; it dissolves readily in 
hydrochloric acid, yielding methyl ethyl ketone. When mercuric 
oxide, suspended in a large quantity of water, is agitated for several 
days with allylene, the gas is absorbed whilst the colour of the oxide 
changes to a dirty olive-green; on filtering and extracting with hot 
alcohol, a crystalline substance, Hg(C;H;)., may be obtained. It has 
a characteristic garlic odour, is insoluble in water, and almost in- 
soluble in cold alcohol, whilst hydrochloric and acetic acids dissolve 
it with evolution of allylene. In alcoholic solution, it yields a white 
crystalline precipitate with mercuric chloride; this is insoluble in 
water and alcohol, but solyble in acids with production of acetone. 
The compound Hg(C;H;), can also be obtained by the action of 
allylene on an alkaline solution of mercuric iodide in potassium 
iodide, or on an alkaline solution of mercuric chloride. 

A. K. M. 

Formation of Mannitol from Dextrose and Levulose. By 
F. W. Darert (Ber., 17, 227—228).—The products of the oxidation 
of mannitel vary according to the nature of the oxidising agent, the 
temperature and the duration of oxidation ; there have been observed 
carbonic anhydride, water, formic acid, mannitic acid, saccharic acid, 
inactive tartaric acid and probably glycollic acid; there are also in- 
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variably obtained by careful working a mannitan-like substance and 
mannitose. Mannitose is decidedly a glucose, it differs from dextrose 
in its behaviour with hydrochloric acid, sulphuric acid, Fehling’s and 
Knapp’s solutions, and in its optical inactivity. It shows the 
closest similarity with levulose in all but its optical properties. 


A. J. G 


Inversion of Cane-sugar by Acids. By F. Urecn (Bied. Centr., 
1883, 501).—It is proved that when sugar is mixed with dilute acids, 
inversion goes on gradually in the cold. The relation between this 
reaction, which is always accompanied by devolopment of heat, and 
time, and mass, and temperature, has now been investigated. The 
author watched the progress of inversion either in the polariscope, 
while the change was taking place, or by intermittent testings with 
Fehling’s solution. D. A. L. 


Action of Dilute Hydrochloric Acidon Starch. By F. Atty 
(Dingl. polyt. J., 250, 554).—The subjoined table gives the results 
of the author’s experiments on the saccharification of starch by means 
of dilute hydrochloric acid. The starch used contained 98°6 per cent. 
of pure starch, 0-9 per cent. ash, and 0°3 per cent. insoluble residue : 


Proportion of hydrochloric acid used. 


Duration 


of experi- 10 p. ce. | 5 p.c. | 3°5 p.c. | 2 p.c. | 1°33 p. e. 


ment. 


Proportion of starch saccharified. 


Minutes. 

2 

5 
10 
15 
30 
50 
60 
99 
105 
120 
150 


-) 
° 
- 

° 


87 °85 
92°87 
93°84 
94°65 


© © 
piip, 2%, 87 43 
ow oo ’ 


Although it would not be practicable to use hydrochloric acid on a 
large scale for the saccharification of starch owing to the cost of its 
subsequent removal, its use is recommended for laboratory purposes, 
e.g., for the preparation of grape-sugar from starch. D. B. 


Argentammonium Compounds. By A. Reycucer (Ber., 17, 41 
—48).—When aldehyde is added to an aqueous solution of silver 
nitrate (1 mol.) and ammonia (1 mol.), a crystalline precipitate is 
obtained of varying composition; a similar result is obtained if 
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diammonio-silver nitrate be employed. To obtain a pure product, 
100 c.c. silver nitrate solution (? normal) are mixed with 15 ce. 
ammonia solution (4 times normal), the precipitated silver oxide 
separated, and then aldehyde added until the precipitate produced 
does not readily dissolve on shaking; a second quantity (15 c.c.) of 
ammonia solution is now added, when six-sided scales separate. The 
product, C,H,N;0,Ag,}H,0, is sparingly soluble in water, less so in 
alcohol, and almost insoluble in ether, the aqueous solution yielding a 
silver mirror when warmed. It is gradually decomposed at 100°, 
melts somewhat higher and detonates. By the action of dry ammonia 
on the powdered substance, 2 mols. of the gas are absorbed with 
development of heat, the product containing 1 atom of silver to4 
atoms of ammoniacal nitrogen. To prepare the anhydrous compound 
C,HwN,0;Ag, a dilute alcoholic solution of aldehyde (20 c.c.) and 
ammonia (6—8 mols.) is precipitated with silver nitrate solution 
(1 mol.), when it is obtained in crystalline grains or scales. This 
compound also absorbs dry ammonia with formation of a product 
containing 4 atoms of ammoniacal nitrogen to 1 atom silver. 

In explanation of the action of silver nitrate on aldehyde-ammonia, 
the author suggests the following equation :— 


NO,Ag + 2CH,.CH(OH).NH, = N(OH)(OAg)NH.CHMe.OB).. 


By the abstraction of 2 mols. H,O from the product, the anhydrous 
compound C,H,.N;0;Ag is produced, the constitution of which may 


be expressed thus: N(OAg) (Yq >CHMe), and that of the compound 
obtained by the addition of ammonia is— 
N(OAg\NH;)(NH.CHMe.OH),. 


Diammonio-silver acetate, C,H,0,Ag,2NH;, is obtained by passing 
dry ammonia over silver acetate. The product is a white substance 
which loses ammonia on exposure to air, and dissolves readily in 
water. Its constitution may be expressed thus: 


NH;,.CMe(OAg).ONH,. 


On adding aldehyde to an aqueous solution of diammonio-silver 
acetate, a crystalline precipitate is obtained, consisting, however, of 
impure silver acetate; a compound of silver acetate with ammonia 


and aldehyde could not be obtained. A. K. M. 


Action of Acetic Anhydride on Amidines. By A. Pinner 
(Ber., 17, 171—178).—The author has already shown (Abstr., 1883, 
1099) that acetic anhydride acts differently on various amidines ; the 
present paper gives further studies on the subject. All the experi- 
ments were conducted in the same manner: the amidine hydro- 
chloride was mixed with an equivalent quantity of freshly fused 
sodium acetate, so much acetic anhydride being added that the mixture 
formed a thick pulp, which was then heated to gentle boiling for 1—2 
hours in a vessel provided with a reflux condenser. 

From formamidine there was obtained diacetylformamidine, 


AcN : CH.NHAc 


a a a, ae ee 
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(loc. cit.) and triacetylforamidil, CsH;,N;0;. The latter crystallises in 
hard crusts formed of prisms, melts at 224°, is very sparingly 
soluble in cold water, more readily in hot water. It must be regarded 
as the triacetyl-derivative of the condensation product C,H;N;, whose 
constitution is as yet uncertain. On boiling diacetylformamidine 
with water, it is decomposed with formation of acetamide ; acetamide 
is also formed on heating it at 150°. 

The product of the reaction of acetic anhydride on acetamidine 
was poured into aqueous soda, and the crystalline mass which sepa- 
rated recrystallised. It consisted of two substances, of which that 
soluble in water, anhydrodiacetylacetamidil, C,H,,N;O, crystallises 
with 2 mols. of water in groups of minute prisms, loses its water of 
crystallisation over sulphuric acid, volatilises slowly at 100°, and 
melts at 185°. It is readily soluble in alcohol and dilute acids, has 
marked basic properties, and yields a readily soluble platinochloride 
decomposing on fusion. The substance, insoluble in water, anhydro- 
diacetylacetamidine, C,HsN,0, crystallises in lustrous needles, melts at 
253° to a dark-coloured liquid, is sparingly soluble in cold, readily 
soluble in hot alcohol, very soluble in dilute acids. The platinochlo- 
ride crystallises in yellow needles very soluble in water. 

Capronamidine when treated in the manner described above yields 
capronitrile. 

Further researches are necessary to ascertain the constitution of 
the new substances described. 

Amiping Sars. Acetamidine hydrochloride crystallises in long, 
brilliant, transparent prisms, is somewhat deliquescent, and melts at 
164—165°. Acetamidine platinochloride, (CMeN,Hs),2H,PtCl, forms 
moderately soluble, yellowish-red prisms; on boiling it with water, 
ammonium platinochloride separates. 

Propionamidine hydrochloride, C;HsN2,HCl, forms deliquescent, long, 
broad needles, melts at 129°, is readily soluble in alcohol, insoluble in 
ether. The platinochloride, (C;HsN:),H2PtCl, forms yellowish-red 
crystals, rather sparingly soluble in water; it melts with slow decom- 
position at 199—200°. 

Capronamidine hydrochloride, C,Hy4N,,HCl, forms large plates, 
melts at 106—107°, is somewhat deliquescent, and is readily soluble 
in alcohol. The platinochloride, (CsHiN2),,H,PtCl., forms yellowish- 
red plates, sparingly soluble in cold, readily soluble in hot water; it 
melts under hot water, but when dry melts with decomposition at 199°. 

Capronimido-ether hydrochloride solidifies when cooled below 0°, 
and melts on heating to the ordinary temperature ; when carefully 
decomposed with soda, it yields capronimido-ether, C,H,,.C(OEKt) : NH, 
asa liquid of peculiar odour boiling at 168°, and but little soluble in 
water. A. J. G. 


Action of Heat on Amidine Hydrochlorides. By A. Pinner 
(Ber., 17, 179—182).—The author has shown (Abstr., 1883, 1090) 
that by heating ethylamine with a formimido-ether hydrochloride he 
obtained, not diethylformamidine hydrochloride as expected, but the 
salt of a base, CjoH2N3, derived from diethylformamidine by elimina- 
tion of ammonia. The non-occurrence of diethylformamidine is now 
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found to be due to its decomposition by the temperature employed in 
the reaction. A mixture of diethylamine and formimido-ether hydro. 
chloride dissolved in absolute alcohol was allowed to remain for 
several weeks at the ordinary temperature; the products of the 
reaction were then found to be ammonia, diethylamine hydrochloride, 
diethylformamidine hydrochloride, and the hydrochloride of the base 
CoH N3. 

Unsy mmetrical diethylformamidine hydrochloride, NEt,.CH:NH,HCI, 
crystallises in brilliant, transparent, compact prisms, melts at 125°, 
is very hygroscopic, and is readily soluble in alcohol. The platino- 
chloride, (Cs;H,,N2)2,H2,PtCl,, crystallises in yellowish-red prisms, 
melts at 208—209°, and is sparingly soluble in cold water. When 
the alcoholic solution of the hydrochloride is boiled it slowly evolves 
ammonia. Formamidine hydrochloride evolves streams of ammonia 
when heated in alcoholic solution. A. J. G. 


Glucosamine Hydrochloride. By F. Tiemann (RBer., 17, 241— 
251).—G. Ledderhose gave the name glucosamine hydrochloride to a 
crystalline substance, C,H,,;NO;,HCI, obtained by boiling chitin with 
concentrated hydrochloric acid. By double decomposition with silver 
salts, he obtained what he regarded as salts of glucosamine, and free 
glucosamine by treatment of the suiphate with barium hydroxide, all 
these substances being distinctly crystalline, but none of these deriva- 
tives from the hydrochloride could be obtained in a state fit for 
analysis. Moreover, cn heating glucosamine hydrochloride with a 
nitrite, nitrogen was evolved, and he obtained a sugar (of the formula 
C.H,,0,?) as a dextrorotary syrup (this Journal, 1877, 1, 64; 
Zeitschr. Physiol. Chem., 2, 213; 4, 139). 

To prepare glucosamine hydrochloride, the claws and shells of 
lobsters were treated at the ordinary temperature with concentrated 
hydrochloric acid until all mineral matters had been removed, and 
then dissolved in boiling hydrochloric acid. The solution was diluted 
with water, the excess of acid evaporated, filtered after some time to 
remove separated black decomposition-products, and finally crystal- 
lised. The last crystallisations are especially liable to contain 
gypsum, the presence of which leads to erroneous conclusions as tu 
the crystallisation of the derivatives. Attempts to prepare the 
sulphate, nitrate, &c., and the free base were not more satisfactory 
than those of Ledderhose; syrups were obtained which only crystal- 
lised in part after standing for more than a year under absolute 
alcohol. There seems great doubt if some further decomposition had 
not occurred during these attempts to prepare the salts and the base, 
inasmuch as it was not found possible to reconvert these crystalline 
products into glucosamine hydrochloride. The author confirms 
Ledderhose’s statement as to the action of nitrites on glucosamine 
hydrochloride, and was also unable to obtain the sugar in a state fit 
for analysis. 

By careful oxidation of glucosamine hydrochloride with nitric acid, 
(sp. gr. 1°2) isosaccharic acid is obtained. If the reaction is allowed 
to become violent, oxalic acid is formed in large quantity, but with 
care its formation can be almost entirely avoided. 
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Isosaccharic acid, C,HiO,, crystallises in anhydrous white rhombic 
crystals, melts at 185°, and is decomposed on stronger heating. It is 
readily soluble in alcohol and water, more sparingly soluble in ether. 
Its aqueous solution is dextrorotary. The barium salt, C.H,BaQO,, 
forms crystalline crusts; the copper salt, CsH,Cu0O,, is obtained as 
alight green crystalline precipitate on adding alcohol to its aqueous 
solution; the calcium salt, C;H,CaO,, forms pointed crystals. The 
silver salt, CH,Ag,O., is obtained as a white crystalline precipitate 
on adding silver nitrate to a concentrated solution of the calcium 
salt; on boiling its aqueous solution silver separates, in part as a 
mirror. 

Ethyl isosaccharate, C,Hs0,(OEt)2, crystallises in concentrically 
grouped needles, melts at 73°, is readily soluble in water, alcohol, 
and ether, sparingly soluble in chloroform and benzene. By care- 
fully heating isosaccharic acid in a stream of carbonic anhydride 
nothing but a small carbonaceous residue is left, the acid being almost 
entirely resolved into carbonic anhydride, water, and pyromucic acid. 

A careful comparison of isosaccharic acid with the isomeric 
saccharic, mucic, and paramucic acids, clearly showed that it was not 
identical with any of them. 


New Group of Nitrogen Compounds. By R. Encet (Compt. 
rend., 98, 574—576).—When ammonium lactate is dried in a slow 
current of dry ammonia gas and heated above 160°, it is completely 
decomposed ; at 125—135° it gradually gives off water, and is mainly 
converted into Jactamide; at 95—105° it loses water very slowly, but 
after 456 hours’ heating the residue has the same composition as 
lactamide. The product, however, differs in its properties from both 
lactamide and alanine. It is a pale amber-coloured, syrupy uncrystal- 
lisable liquid, which decomposes at about 200°, and cannot be distilled. 
In contact with water, it immediately forms ammonium lactate, and 
the whole of the ammonia contained in it can be precipitated by 
platinum chloride in the cold. The constitution of this new com- 
pound may be represented by the formula CHMe<ht#>0, it being 
formed from ammonium lactate by the loss of the alcoholic hydroxyl 
and one of the hydrogen-atoms in the ammonium. This formula ex- 
plains the readiness with which the compound is converted into 
ammonium lactate, and also shows that it is intermediate between an 
ammonium salt and an amine. Hence the author proposes to call 
this new isomeride /actamine, and to give the generic name acidamines 
to other compounds of the same nature, which will be described in a 
subsequent paper. C. H. B. 


Synthesis of Pyrocoll. By G. L. Cramician and P. Sinper (Ber., 
17, 103—106).—This is effected by means of the acetyl-derivative of 
carbopyrollic acid. The authors prepare carbopyrollic acid by 
Schwanert’s method (Annalen, 116, 278) of heating ammonium 
mucate, and saponifying the carbopyrollamide obtained with baryta- 
water. They then convert the barium salt into potassium or sodium 
salt, add dilute sulphuric acid, and extract with ether. To prepare 
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pyrocoll, carbopyrollic acid is boiled with an excess of acetic anhy. 
dride, and the latter then removed by distillation under diminished 
pressure. When the nearly black and thick oil obtained is further 
heated at about 160—190°, acetopyrroline passes over with the last 
traces of acetic anhydride; at a certain stage, however, the residue 
suddenly boils up with abundant evolution of acetic acid, and solidi- 
fies. The heating is then discontinued, and the product purified by 
crystallisation from glacial acetic acid and sublimation in a current of 
carbonic anhydride. Its properties agree with those of pyrocoll ob- 
tained from gelatin; it melts at 267°. The authors have not been 
able to isolate the acetyl-derivative of carbopyrollic acid, which 
uppears to be decomposed by boiling with water. The production of 
pyrocoll may be explained by the equation :— 


C,H,N . CO 
2C,H,;NAc.COOH = | | + 2KcOH. 
CO.C,H,N 
A. K. M. 


Influence of Isomerism on Etherification. By N. Menscuurkin 
(Ann. Phys. Chim. [5], 30,81—144).—The greater part of the results 
and the deductions therefrom brought forward in this memoir have 
already appeared in abstract (Abstr., 1882, 383—388). 

Some few miscellaneous experiments are added, together with 
general conclusions from the whole of the author’s researches. 


Etherification of Halogen-derivatives of Alcohols by Acetic Acid. 
Initial velocity. Limit. 

Glycol chlorhydrin, CH,C!.CH,.0H 48°86 — 

Glycerol dibromhydrin, CH,Br.CHBr.CH;,.OH. 15°51 _ 


Etherification of Derivatives of Acids by Isobutyl Alcohol. 
Initial velocity. Limit. 
Monochloracetic acid, CH,.C].COOH 64°42 — 
Metanitrobenzoic acid, C,H,NO,.COOH 24°76 72°28 


Etherification of Various Alcohols by Acetic Acid. 


Initial velocity. Limit. 
Propargylic alcohol, CH : C.CH,OH.......... 20°50 -- 
Ethyl isobutyl carbinol, CHMe,.CH,.CEtH.OH 18:23 63°06 
Menthol, CyoH oO 61°49 
Borneol, C\oH,.O g 62°46 
Ethyl] phenyl carbinol, CHEtPh.OH ’ _ 
Dipheny] carbinol, CHPh,;.OH : —- 


Conclusions.—The principal results of the author’s investigations on 
the influence of isomerism of alcohols and acids on the formation of 
ethereal salts may be summed up as follows :— 

Monatomiec Alcohols.—(i.) The primary alcohols possess the highest 
limit of etherification and the greatest initial velocity, but these 
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values are different for different isologous series, the less saturated 
giving results lower than the most saturated. In the homologous 
series of these last, the velocity and limit vary regularly with the 
molecular weight. 

(ii.) The initial velocity and limit of the secondary is less than 
that of the primary alcohols; analogous differences of composition 
correspond with analogous differences of etherification. 

(iii.) The velocity and limit of the tertiary alcohols is very small, 
their salts of acetic acid are readily decomposed into the acid and the 
corresponding olefine. 

(iv.) The phenols resemble the tertiary alcohols, although the 
process of etherification proceeds normally. 

Polyatomic Alcohols.—(i.) The velocity and limit of polyatomic 
alcohols vary inversely as their atomicity. 

(ii.) With alcohols of the same atomicity, the velocity and limit 
vary with their isomerism; the primary glycols give the highest 
results, then the secondary, and the tertiary the lowest. The 
diatomic phenols resemble the tertiary glycols. 

Monobasic Acids.—(i.) The etherification of the primary monobasic 
acids is distinguished from that of all other acids by the high initial 
velocity and small limit. In the homologous series of normal primary 
acids, the limit and velocity vary regularly with the molecular weight 
of the acid. 

(ii.) The secondary acids show smaller initia] velocities, but higher 
limits than the primary acids; the effect of variation of composition 
is not marked. 

(iii.) The tertiary monobasic acids, whether of the paraffinoid or 
aromatic series, are characterised by the smallest velocity, but by the 
highest limit of etherification. 

Polybasic Acids.—The limit of the polybasic acids is approximately 
equal to those of the monobasic; their initial velocity is, however, 
slightly greater. The influence of isomerism in both series exhibits 
the same characteristics. 

Hydroxyl Acids—(i.) The primary alcoholic acids show the highest 
limit of the etherification, on the action upon them of acids and 
alcohols, and in the process of internal etherification, or formation of 
anhydride. 

(ii.) The phenolic acids belonging to the group of tertiary acids are 
characterised by the small limit in the action upon them of acids and 
alcohols; they do not undergo the change of internal etherification. 

V. BB. Y¥. 

Ethylic Ethylacetocyanacetate and Methylacetocyanacetate. 
By A. Hetp (Compt. rend., 98, 522—525).—When the sodium deri- 
vative of ethylic acetocyanacetate is heated with methyl or ethyl 
iodide, no substitution takes place. Ethylic ethylacetocyanacetate 
can, however, be obtained by treating ethylic ethylacetoacetate with 
sodium ethylate, and saturating the liquid with dry cyanogen chloride. 
On adding water, the product separates into two layers, the upper of 
which is washed with water and fractionated in a vacuum. Ethylic 
ethylacetocyanacetate is a colourless liquid, which gradually becomes 
yellowish. It has an agreeable ethereal odour, boils at 105—110° 
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under a pressure of 15 mm. to 2 mm. of mercury, and dissolves in all 
proportions in alcohol and ether, but is insoluble in water and in 
alkaline solutions; sp. gr. at 20° =0°976. When boiled for several 
hours with potash solution, it yields ammonia, carbonic anhydride, 
alcohol, and acetic and butyric acids, and therefore has the constitution 
Me.CO.CEtCy.COOEt. 

Ethylic methylacetocyanacetate is prepared in a similar manner. 
It is a colourless liquid, which boils at 90—95° under a pressure of 
15—20 mm.; sp. gr. at 20° = 0°996. It has an ethereal odour, and is 
insoluble in water and alkalis. When boiled with potash, it splits up 
in the same manner as the preceding compound, but yields propionic 
acid in place of butyric acid, and it therefore has the constitution 


Me.CO.C MeCy.COOEt. C. H. B. 


Reactions of Carbon Oxysulphide. By Berruetor (Ann. 
Chim. Phys. [5], 30, 539—541).—Carbon oxysulphide and ammonia 
gases combine to form ammonium oxysulphocarbamate transform. 
able into carbamide by elimination of hydrogen sulphide, thus: 
NH,.COSNH, — H,S = NH,.CO.NH, On evaporating an aqueous 
solution of the salt, a crystalline mass is obtained, consisting princi- 
pally of carbamide admixed with a considerable proportion of thio. 
carbamide. The formation of this latter may be due either to 
simultaneous production of two isomeric oxysulphocarbamates in the 
reaction of ammonia on carbon oxysulphide, such as NH,.CO.SNH, 
or NH,.CS.ONH,, or to the concomitant elimination of hydrogen 
sulphide, or water from one oxysulphocarbamate. V. Ee We 


Malonic Acid. By M. Freunp (Ber., 17, 133—138).—For the 
preparation of malonamide, the author recommends that malonic ether 
(50 grams) be treated with (150 c.c. of) concentrated ammonia solution 
(sp. gr. 0°925), and repeatedly shaken for 1—2 days. On heating an 
aqueous solution of the amide with freshly precipitated mercuric 
oxide, the compound CH.< CONE He is produced, and separates 
on cooling as a heavy white amorphous powder, insoluble in alcohol 
and ether, sparingly soluble in hot water, readily in dilute hydro- 
chloric acid. Dimethylmalonamide, CH,(CO.NHMe),, is prepared by 
agitating malonic ether (1 mol.) with aqueous methylamine (2 mols.), 
and evaporating the solution to dryness. It crystallises from benzene 
in small flat deliquescent needles, melting at 128°. Malonanilide, 
CH,(CO.NHPh)., obtained by boiling malonic ether (1 mol.) with 
aniline (2 mols.), crystallises from alcohol in white needles melting 
at 223°. It can also be prepared by boiling malonamide with aniline. 
It is not acted on by acetic chloride, even on heating. When malon- 
amide (1 mol.) is heated with aniline (1 mol.) in an oil-bath, the 
temperature being gradually raised to 200—220°, and maintained at 
that for about half an hour, the product solidifies on cooling; the mass 
is powdered, boiled with water, and the solution filtered hot. The 
monophenylmalonamide, NH,.CO.CH:.CO.NH Ph, thus obtained, crystal- 
lises from water or alcohol in slender white needles melting at 163°. 
When this is boiled with an excess of milk of lime, the calcium salt 
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of malonanilic acid, (NHPh.CO.CH,.COO),Ca,44H,0, is formed, 
crystallising in tufts of needles. The free acid, C,H,NO,, forms large 
well-formed crystals melting at 132°. The silver salt, C,H,NO,Ag, 
erystallises in small white needles. Dimethyldiphenylmalonamide, 
CH,(CO.NMePh)., is prepared by boiling malonamide with an excess 
of methylaniline ; it crystallises from water in rhombic plates and 
from ether in prisms melting at 109°. Hthylenemalonamide, 


CH.< CONT > He 


is formed when ethylenediamine is heated at 170—180° with malon- 
amide or boiled with ethyl malonate; it is very readily soluble in 
water, almost insoluble in alcohol. Phenylenediamine reacts in a 
similar way, yielding an amorphous grey substance, insoluble in water, 
alcohol, ether, glacial acetic acid, and benzene. A. K. M. 


Derivatives of Malonic Acid. By L. Riicnemmer (Ber., 17, 
235—236).—By heating equal molecular weights of aniline and ethyl 
malonate in sealed tubes at 160—170°, the author obtained, not the 
desired malonanilic acid, but, the dianilide of malonic acid, a sub- 
stance crystallising in needles melting at 222—223°, soluble in alcohol 
and dilute acetic acid, insoluble in water and ether. Boiling acetic 
anhydride attacks this substance, converting it into a body which 
erystallises from light petroleum in broad needles. Treated with 
sulphuric acid at 150°, the dianilide yields an acid crystallising in 
large tables of the formula C,;H,.N,(SO;H), + 2H,0 (?). 

Malonanilic acid appears to be formed by heating equal molecular 
weights of aniline and malonic acid at 105°. It crystallises in small 
prisms, melts with decomposition at 132°, and is much less soluble in 
water than malonic acid. 

Aniline and ethyl malonylchloride, CICO.CH,.COOEt, dissolved in 
benzene, react at ordinary temperatures and yield aniline hydro- 
chloride and a substance crystallising in needles melting at 208— 
210°, but not resolidifying after fusion, soluble in aqueous ammonia 
and soda, sparingly soluble in sodium carbonate. A. J. G. 


Formule of certain Ammonium Salts. By R. Enuet (Compt. 
rend., 98, 628—630).—It is well known that aldehydes have a 
tendency to unite with water, forming hydrates which are really 
bivalent alcohols, the ethers of which are the acetals, and hence the 
existence might be inferred of a hydrate of glyoxalic acid, COH.COOH, 
which would be dihydroxyacetic acid, CH(OH),.COOH. Notwith- 
standing the fact that glyoxalic acid and the glyoxalates contain a mole- 
cule of water which cannot be driven off without decomposing the 
compound, the formula COH.COOM is generally given to metallic 
glyoxalates, although the only fact which really supports this view is 
the composition of the ammonium glyoxalate, COH.COON H,, which is 
regarded as a true ammonium salt, because it gives off ammonia when 
treated with potash, and undergoes double decomposition with other 
salts. The author, however, regards this compound, the correspond. 
ing ammonium mesoxalate, which contains 1 mol. H,O less than other 
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mesoxalates, and aldehyde-ammonium sulphites, which also contain 
1 mol. H,O less than the corresponding salts of other metals, as 
analogous to the lactamine described in a preceding communication, 
He regards ordinary ammonium glyoxalate and mesoxalate as glyoxal- 
amine and mesoxalamine respectively, and concludes: (1) that the 
glyoxalates have the general formula CH(OH),.COOM;; and (2) that 
to the acid alcohols of the formula CH(OH).COOH, there corre. 
sponds a series of nitrogen compounds which are not ammoniacal 
salts, because they contain an atom of water less, and are not amides 
because they behave like ammonium salts when brought in contact 
with water, but which occupy an intermediate position. 
C. H. B. 


Distinct Types of Glycollic Oxides. By L. Henry (Ann. Chim, 
Phys. [5], 29, 543—555).—It is here proposed to divide the sub. 
stituted derivatives of the paraffins into two distinct types, Ist, the 
continuous, in which the replacing groups are attached to contiguous 
carbon-atoms, and 2nd, the discontinuous, in which these groups are 
attached to carbon-atoms, which are not contiguous. To the first 
class belong, for example, ordinary lactic acid, COOH.CHMe.OH, or 
propylene glycol, CH.(OH).CHMe.OH; to the second class belong 
y-oxybutyric acid, CH,.OH)(CH,),.COOH, or +-oxyvalerie acid, 


CHMe(OH)(CH,),COOH. 


4 
It would appear generally that a discontinuous compound functions 
as a series of distinct mono-carbon groupings detached from one 
another, but in the continuous compounds the proximity of the sub- 
stituted groupings modifies its character. Such differences of 
chemical function are here illustrated in the case of two glycollic 
oxides derivable from hexylene, the one diallyl oxide, 


CHMe< CH: CH» cHMe, 


the other mannitic oxide, CHMe\ 9 /CH.CHLEt. The former re- 


sembles ethyl oxide in dissolving in the halogen or sulphuric acids 
without chemical change or evolution of heat, and in being for the 
most part unaltered by phosphorus pentachloride. It is immediately 
oxidised by nitric acid. On the contrary, the latter resembles 
ethylenic oxide in combining directly with the halogen acids with 
considerable evolution of heat, and formation of a hydrine, C,H,,.0OH: 
by phosphorus pentachloride, it is converted into a dichlorhexane, 
C.H.Cl,; by nitric acid, it is converted into a binitrate, CsH:2(NOs)s. 
These facts illustrate the dynamical differences between two com- 
pounds, in both of which the relative arrangement of the carbon-atoms 
is the same, though the position of the oxygen-atom relative to the 
carbon-atoms is different. V. H. V. 


Gluconic Acid. Preliminary Notice. By H. Kittant and S$. 
Kueemann (Ber., 17, 143).—Gluconic acid is converted into capro- 
lactone by heating it with eoncentrated hydriodic acid and amorphous 
phosphorus in a vessel provided with a reflux condenser; caproic 
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acid does not appear to be formed simultaneously. By heating capro- 
lactone with the same reagents in sealed tubes at 200°, caproic acid 


is obtained. A. J. G. 


Action of Alkalis on Mucobromic Acid. By H. B. Hur 
(Ber., 17, 238—239).—The action of excess of baryta on mucobromic 
acid resolves it into formic and dibromacrylic acids (Hill and Jackson, 
Abstr., 1879, 224); if, however, any large excess of baryta is avoided, 
the reaction takes quite a different course. Mucobromic acid is 
suspended in water, neutralised with baryta, and baryta-water slowly 
added, until there is 14 mol. of baryta to 1 mol. of mucobromic acid, 
the alkaline liquid is allowed to stand all night, the excess of baryta 
removed with carbonic anhydride, and the filtered liquid mixed with 
an equal volume of alcohol, when the barium salt of an acid, 
C,H;BrO,, is precipitated. The free acid crystallises in small colour- 
less oblique prisms, melts at 111—112°, is very soluble in water, 
alcohol, and ether, insoluble in chloroform, benzene, carbon bisulphide, 
or light petroleum. Its solutions decompose on evaporation, even at 
ordinary temperatures. It gives an intense garnet-red coloration with 
ferric chloride. The barium salt, BaC,HBrO, + H,0, crystallises in 
fine interlaced needles ; the potassinm salt, K,C,HBrO, + H,0, crys- 
tallises in well formed rhombic tables; the silver salt, Ag,HC,BrO,, 
is obtained as a crystalline precipitate readily soluble in nitric acid, 
the solution soon becoming turbid from deposition of silver bromide. 

Aqueous solution of potassium phenylate reacts readily with muco- 


bromic acid, forming phenorymucobromic acid, ChH,(OPh)BrQs. 
A. J. 


Decomposition of Ethyl Carbamate. By G. Arran (Compt. 
rend., 98, 521—522).—Haller has shown that when campholurethane 
is treated with alcoholic potash, it splits up into potassium cyanate, 
borneol, and water (Abstr., 1883, 625 and 1213), and the author has 
found that the analogous compound obtained from menthol behaves 
in a precisely similar manner. He now finds that when crystallised 
ethyl carbamate, obtained by the action of urea nitrate on absolute 
alcohol, is boiled with the requisite quantity of alcoholic potash, it 
yields potassium cyanate, which is partially decomposed with evolu- 
tion of ammonia. It appears therefore that the reaction observed by 
Haller is general, and that when carbamic ethers are treated with 
potash they decompose in accordance with the equation 


CO.NH,.OR + KOH = CNOK + R.OH + H,O. 


This observation furnishes an additional reason for placing the 
borneol and menthol derivatives referred to in the class of carbamic 
ethers. C. H. B. 


Allylearbamide. (Part I.) By R. Anpreascu (Monatsh. Chem., 
5, 33—46).—Looking upon Medicus’ formula for uric acid, 


CO.NH.C.NH 
™~ 
NH.CO.C.NH 
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as probably correct, the author considers that for any synthesis of 
uric acid which shall be of use from a theoretical point of view, the 
starting point must be a carbamide derivative consisting of a closed 
ring containing three consecutive carbon-atoms. The present investi- 
gation was undertaken in the hope of obtaining such a body by 
splitting off the elements of hydrobromic acid from the dibromo. 
addition product of allylearbamide. Allylearbamide was prepared 
hy the action of allylamine sulphate on potassium cyanate, and also 
by heating a solution of thiosinamine with silver nitrate. Allylamine 
was prepared by Hofmann’s method of heating allylthiocarbimide 
(volatile oil of mustard) with strong sulphuric acid. Allylamine sul- 
phate, (C,;Hs.NHz:)2,H,SO,, is very soluble in water; its solution on 
evaporation forms a syrup which when left for some time over sal- 
phuric acid solidifies to a crystalline mass. It is very soluble in 
alcohol, and exceedingly hygroscopic. Allylearbamide forms a net- 
work of fine needles easily soluble in alcohol and water, very sparingly 
in chloroform and ether, and melting at 85°*. Allylearbamide nitrate 
crystallises in groups of slender needles; it is easily soluble in water to 
an acid solution which decomposes with evolution of gas when heated. 
When an aqueous or alcoholic solution of allyl carbamide is treated 
with bromine, it takes up 1 mol. of the latter, forming dibromopropyl- 
carbamide, C,HgN,OBr,. The reaction takes place quantitatively, and 
may be used as a means of titrating a solution of allylcarbamide. 
Dibromopropylcarbamide crystallises in thin plates or needles, easily 
soluble in warm water and in alcohol, sparingly so in cold water and 
chloroform, insoluble in ether. It melts at 109°. The aqueous solu- 
tion is neutral in reaction, and gives no precipitate with silver nitrate. 
Heated with water, it is converted into an isomeric body which erys- 
tallises in needles belonging to the rhombic system; it melts at 
158°, and is soluble in water and alcohol, insoluble in ether and 
chloroform. It forms a neutral aqueous solution, from which silver 
nitrate precipitates half the bromine present, thus proving the sub- 
stance to be the hydrobromide of a brominated base. This substance 
has most probably one of the two following formule :— 


NH,,HBr NH 
cog : or COC SC,H,Br,HBr. 
NH.CH,.CH : CHBr NH 


Bromallylearbamide Bromopropylenecarbamide 
hydrobromide. hydrobromide. 


From the neutral reaction of its aqueous solution, the author is 
inclined to regard the second as the more likely formula, for it 
seems improbable that a bromallylcarbamide would have such marked 
basic properties. Bromopropylenecarbamide hydrochloride is obtained 
by digesting the hydrobromide with freshly precipitated silver chloride. 
crystallises in concentrically-grouped needles, melting at 143°, and 
easily soluble in water and alcohol. The platino-chloride, 


(C,H, BrN,0),,H,PtCl,, 


* Note by Abstractor—Maly (Zeitschr. Chem., 1869, 261) states that allyl 
carbamide crystallises in prisms melting at 241°. 
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crystallises in orange-yellow scales, soluble in water, insoluble in 
absolute alcohol or ether. Bromopropylenecarbamide, C,H,BrN,0, is 
obtained from the hydrobromide by digesting it with silver oxide or 
by adding the calculated quantity of potassium hydroxide to its 
neous solution. It crystallises in well-formed silky needles which 
melt at 120°. It is sparingly soluble in cold water, easily so in 
boiling water, and forms a strongly alkaline solution. It dissolves in 
boiling alcohol, chloroform, and benzene, but crystallises out again, 
on cooling, in long needles. It forms neutral salts with acids. The 
sulphate is easily soluble in alcohol and water. With silver nitrate 
an aqueous solution of the free base gives a white precipitate soluble 
in nitric acid and ammonia; with mercuric chloride, it gives a heavy 
white flocculent precipitate. The author was unable to debrominate 
this base: tin and hydrochloric acid did not act on it, whereas the 
action of sodium-amalgam was too energetic and yielded no satisfac- 
tory results. Attempts to establish its constitution by decomposing 
it with alkalis or alcoholic ammonia, or by obtaining oxidation-pro- 
ducts, also proved fruitless. i 


Action of Bromethylene on Benzene in Presence of Alu. 
minium Chloride. By Hanrior and GuiiBert (Compt. rend., 98, 
525—526).—500 grams bromethylene were mixed with 230 grams 
benzene, and 20 grams aluminium chloride were added gradually to 
the cooled mixture in such a manner that the temperature did not 
rise above 50—60°. No gases were evolved, and the product was 
thrown into ice-cold water, dried over potash, and distilled in a 
vacuum. Two fractions were thus obtained, one boiling at 145—150° 
under a pressure of 0°03 m., and consisting of styrolyl bromide, 
C.H;.C,H,Br, the other boiling at 200—230°, and consisting of 
dibromodiethylbenzene, C,H,(C,H,Br),. Above 230° no definite 
fraction could be obtained, and an abundant black tarry residue re- 
sulting from the decomposition of higher brominated products was 
left in the retort. These results are very different from those obtained 
by Angelbis and Anschiitz (Ber., 1884, 167). C. H. B. 


New Compound formed in the Preparation of Benzene 
Hexchloride. By J. Meunier (Compt. rend. 98, 436—438).— 
When benzene hexchloride is prepared by the action of chlorine on 
boiling benzene purified from thiophene, and the crude product is 
sublimed, obtuse or acute lamelle are first obtained, but towards the 
close of the operation small octahedral crystals condense in the 
receiver. These octahedral crystals melt at about 300° and volatilise 
immediately. They have no action on polarised light and belong to 
the cubic system, the observed faces, in addition to those of the octa- 
hedron, being those of the cube, tetrahedron, and triakistetrahedron. 

The chemical properties of this new compound are analogous to 
but distinct from those of ordinary benzene hexchloride. It decom- 
poses in the same manner above 300° into hydrochloric acid and 
trichlorobenzene, the latter being apparently identical with that ob- 
tained from the hexchloride. The new compound is, however, much 
less readily decomposed by alcoholic potash, and is not attacked by an 

VOL. XLVI. 3d 


734 ABSTRACTS OF CHEMICAL PAPERS, 


alcoholic solution of potassium cyanide. This latter property fur. 
nishes a method of separating the two substances. 

The octahedral crystals are very soluble in benzene, but less soluble 
in alcohol. They have the composition eC,H,Cl,, and are probably a 
polymeride of ordinary benzene hexchloride. C. H. B. 


Nitriles and Carboxylic Acids from Aromatic Amines. By 
K. Goustorowsk1 and V. Merz (Ber., 17, 73—74).—If formanilide is 
boiled alone, very little benzonitrile is produced, but the reaction is 
assisted by the addition of zinc-dust: NHPh.COH + Zn = NPhC 
+ ZnO + H,, and NPhC = PhCN. The production of benzonitrile 
may also be effected by passing formanilide vapour over zinc-dust 
heated nearly to dull redness, the distillate consisting of benzonitrile 
and aniline. Formorthotoluide and formoparatoluide yield ortho. 
tolunitrile and paratolunitrile respectively. The results are confirmed 
by vapour-density determinations and conversion of the nitriles into 
the carboxylic acids. A. K. M. 


Action of Hydroxylamine on Nitriles. By F. Tiemann (Ber, 
17, 126—129).—When an aqueous solution of hydroxylamine hydro. 
chloride with an equivalent quantity of sodium carbonate is agitated 
with a concentrated ethereal solution of benzaldehyde cyanhydrin, 
crystals of an addition compound, C,H, )N,0., gradually form at the 
surface of contact of the two éolutions. It is sparingly soluble in 
cold, readily in hot water, is insoluble in benzene, sparingly soluble in 
ether, very readily in alcohol. It melts at 140°, and at a higher tem- 
perature suddenly decomposes with evolution of gas and formation of 
benzaldehyde. With the view of ascertaining if this compound still 
contained the cyanogen-group, it was submitted to the action of con- 
centrated sulphuric and hydrochloric acids, but with negative results, 
the substance being recovered unchanged on dilution and neutralisa- 
tion. It behaves as an amido-acid, dissolves with the greatest 
readiness in both acids and alkalis, and is reprecipitated on neutral- 
ising the solutions. It forms a sparingly soluble crystalline platino- 
chloride, and yields white crystalline precipitates on adding barium 
chloride, zinc sulphate, lead acetate, and silver nitrate to its ammo- 
niacal solution, and a green precipitate with copper sulphate. Its 
neutral solution is coloured blood-red by ferric chloride; it is not 
reduced by Fehling’s solution. It yields an acetyl-derivative melting 
at 149°, and a benzoyl-derivative melting at 137°. An addition- 
compound of hydroxylamine with benzonitrile, C;H,N,O, can also be 
obtained, thus: an alcoholic Solution of hydroxylamine hydrochloride 
is treated with the equivalent quantity of sodium carbonate in 
aqueous solution and benzonitrile added, together with sufficient 
alcohol to form a clear solution. The mixture is heated for some 
hours at 60—80°, when the odour of benzonitrile disappears, and on 
then evaporating the solution, a heavy oil separates, solidifying to a 
crystalline mass. It crystallises from water in prisms melting at 70°, 
and volatile without decomposition ; it dissolves sparingly in cold, 
readily in hot water, alcohol, ether, and benzene. It is very readily 
dissolved by acids and alkalis, and shows a similar behaviour to the 
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above compound obtained from benzaldehyde cyanhydrin. The 
hydrochloride crystallises in concentrically grouped needles, and 
yields a moderately soluble platinochloride. Its aqueous solution is 
neutral, is coloured red by ferric chloride, and is not reduced by 
Fehling’s solution. Its ammoniacal solution yields crystalline pre- 
cipitates with barium chloride, zinc sulphate, lead acetate, and silver 
nitrate, and in the last case a silver mirror is obtained on warming. 
This condensation-product can only be represented by one of the 
formule, NH :CPh.NH.OH or NH,.CPh:N.OH, and must therefore 
be either benzenyloxamidine or benzenylamidoxime. The condensa- 
tion-prodnct from benzaldehyde cyanhydrin and hydroxylamine would 
then be either phenyloxethenyloxamidine, CHPh(OH).C(: NH)NHOH, 
or phenyloxethenylamidoxime, ete eeines =~ 


Nitrosophenols. By H. Go.pscumipt (Ber., 17, 213—217).— 
The author has already described the action of hydroxylamine on 
various diketones and quinones (Ber., 16, 2176). He now considers 
its action on benzoquinone and f-naphthaquinone. 

Concentrated solutions of hydroxylamine hydrochloride and benzo- 
quinone react so violently that the product is carbonised. Good 
results were obtained as follows :—1 part of quinone was dissolved in 
300 parts water and an aqueous solution of 1 part hydroxylamine 
hydrochloride added ; the dark-coloured liquid was allowed to stand 
antil all odour of quinone had disappeared (about 12 hours), then 
shaken with animal charcoal, filtered, and extracted with ether. The 
ethereal solution was evaporated, and the liquid residue, after further 
treatment with animal charcoal, placed in a vacuum, when long 
colourless needles separated. These proved to be identical with the 
paranitrosophenol of Baeyer and Caro (this Journal, 1875, 84). As 
this method of formation throws, some doubt on the constitution 
assigned to this compound, experiments are being made to ascertain 
its true nature. 

8-Naphthaquinone, when treated with hydroxylamine hydrochloride 
in manner similar to that described above, yields the S-nitroso-a-naph- 
thol described by Fuchs (this Journal, 1876, 248). This substance, 
when heated in alcoholic solution with hydroxylamine hydrochloride 
and a few drops of hydrochloric acid in sealed tubes at 130°, yields a 


N 
substance of the formula CoH. So, which crystallises in fine pale 
N 


yellow needles, and melts at 78°. That this substance is an anhydride 
and does not contain Pg is shown by its insolubility in alkalis. 


Of the two formula and that may be as- 
NO NOH, 
OH O 


signed to Fuchs’ compound, the author regards the second as best 
explaining its reaction with hydroxylamine. He hopes soon to be 
able to settle the question. A. J. G. 


3d 2 


736 ABSTRACTS OF CHEMICAL PAPERS. 


Azoparacresol. By C. Lizpermann and Sr. v. Kostaneckt (Ber,, 
17, 130—132).—Liebermann previously pointed out the incorrectnegg 
of the view that in the formation of the azophenols, the azo-grou 
always assumes the para-position to the hydroxy] (Ber., 16, 2858), and 
he alluded to the formation of an azo-derivative of paracresol by Mazzara 
(Gazzetta, 9, 424, and Abstr., 1880, 163). The authors have followed 
Mazzar’s instructions in the preparation of the azo-derivatives of phenol 
and of the cresols, and they find that two compounds are almost always 
simultaneously produced, of which one is soluble and the other inso- 
luble in dilute alkali. The two products are not isomerides, neither 
are the insoluble compounds always diazo-derivatives. Phenylazo. 
paracresol, PhN,.C,H;Me.OH, was prepared according to Mazzara’s 
instructions, and the product dissolved in dilute alkali instead of in 
ammonia, and the solution precipitated with acetic acid. After re. 
peated crystallisation from dilute alcohol, it was obtained in scales of 
a golden lustre melting at 108°; it can be volatilised almost un- 
changed by careful heating. It dissolves completely in cold alkali, 
forms a brownish-red solution with concentrated sulphuric acid, and 
is readily soluble in cold alcohol. It colours animal fibre pale canary- 

ellow. On dissolving the portion insoluble in alkali, in sodium 
ethylate and adding water, it is obtained in brown needles, which 
may be purified by erystallisation from dilute alcohol. Phenylazor- 
thocresol is prepared in the same way as the para-compound, and 
forms needles or seales of golden lustre melting at 128—130°. Itis 
completely soluble in cold alkali, dyes wool yellow, and forms a brown 
solution with sulphuric acid. A substance insoluble in alkali is also 
produced. Cumylazoresorcinol, CsH,Me;.N;.C.H;(OH), (from liquid 
cumidine), has also been prepared, and here again dilute alkali sepa- 
rates a soluble from an insoluble product. The soluble compound, 
C,;H,.N,O., forms small red needles, dissolves in concentrated sul- 
phuric acid with a greenish yellowish-brown coloration, and melts a 
little above 200° with deeomposition. The insoluble compound is 
possibly cumylazoresorcinolazocumyl, (CsH,Me;.N same Wis 

A. 


Constitution of Resocyanin. By A. Micnare, (Am. Chem. J, 
5, 434—440).—After alluding to papers by Wittenberg, W. Schmid, 
and H. v. Pechman and C. Duisberg, the author describes his inde- 
pendent observations made some time ago. 

The body was obtained by heating together equal weights of ethylic 
acetoacetate, resorcinol, and zinc chloride, and pouring the product 
into cold water. Analyses of this preparation and also those analyses 
made by Pechmann and Duisberg would seem to point to the formula 
CyoH,0;, while the determinations of Schmid and of Wittenberg agree 
better with the formula C»H,,O,. Resocyanin is fluorescent. When 
heated with acetic anhydride and sodium acetate, acetyl-resocyanin is 
formed. The methyl-derivative was obtained by adding sodium 
methylate and methyl iodide to a solution of resocyanin in methyl 
alcohol. With hydrogen an addition-product is formed, and this, 
treated with acetic anhydride and sodium acetate, yields a crystalline 
monacetyl-derivative. An acetic acid solution of bromine gives with 
resocyanin a crystalline precipitate, CyH;Br,0;. Potassium perman- 
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ganate oxidises resocyanin completely in the cold; fused with zinc 
chloride, a red mass, a zinc-derivative of resocyanin is obtained ; 
phosphorous pentachloride acts on resocyanin. A few analyses are 
given, which are not however sufficient to decide the composition of 
resocyanin. Further work is required. 


1: 2:4 Orthoxylidine. By O. Jaconsen (Ber., 17, 159—162). 
—Wroblewsky has described (Abstr., 1881, 433) a xylidine which, 
without stating his evidence, he assumes to be the orthoxylidine 
1:2:4. As from the method by which it was prepared it seemed 
probable to the author that it was a somewhat impure paraxylidiue, 
he has prepared the 1: 2: 4 orthoxylidine, and finds it to be a sub- 
stance entirely different from that described by Wroblewsky. 

Nitro-orthoxylene, CSH;MeMe.NO, [1: 2: 4], is prepared by slowly 
adding pure orthoxylene to 8 or 10 times the quantity of fuming 
nitric acid, the mixture being kept well cooled. After purification, 
orthoxylidine is obtained as a yellowish heavy oil, which solidifies on 
cooling. 1t crystallises from alcohol in long clear yellow prisms, and 
melts at 29°. It boils with slight decomposition at 258° under the 
ordinary pressure, and without decomposition at 248° under 580 mm. 
pressure. Its sp. gr. is 1°139 at 30° (water at 30° = 1). It is the 
only nitroxylene produced in appreciable quantity by the reaction. 

Orthorylidine, C;H,Me.NH, [Me: Me: NH, = 1:2:4], is best 
prepared from nitro-orthoxylene by reduction with tin and hydro- 
chloric acid; it crystallises in forms belonging to the monoclinic 
system, has scarcely any odour, melts at 49°, and boils at 226°. Its 
sp. gr. at 175 = 1:0755. It is sparingly soluble in cold water, 
moderately in light petroleum, readily in alcohol and ether. Pure 
orthoxylidine remains colourless when exposed to air and light. 

Orthowylidine hydrochloride, CsH,,N,HCl + H,0, crystallises in long 
thin prisms, is readily soluble in water, sparingly soluble in hydro- 
chloric acid. It begins to volatilise at a little above 100°. 

Acetorylide, CsHy.NHAc, prepared by heating eee ta with 
glacial acetic acid and acetic chloride, or by several hours’ heating with 
glacial acetic acid alone, crystallises in brilliant long thin prisms, 
melts at 99°, is sparingly soluble in cold water, readily in alcohol. 

The constitution of orthoxylidine was proved by its conversion into 
1:2:4orthoxylenol. This latter substance melts at 62°5°, not 61° 
as previously stated by the author (Abstr., 1878, 412). oe 


Paramidobenzyl Cyanide. By P. Friepiinper (Ber., 17, 236— 
238).—A base of the formula C,H,N, was observed by the author and 
Mihly (Abstr., 1883, 918) to occur as a bye-product in the reduction 
of ethyl paranitrophenyl-nitroacrylate, and was erroneously supposed 
by them to have the constitution NH,.C,H,CH.CH. Further inves- 

\Z 
N 
tigation has, however, shown the substance to be paramidobenzyl 
cyanide, NH,.C,H,.CH;.CN, so that in the reaction the group, 


—C—NO, 
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must have been reduced to the cyanogen-group; a reaction that has 
not been previously noticed. The true nature of the substance was 
clearly shown by treatment with hydrochloric acid, when it yielded an 
acid agreeing in all particulars with those given for paramidophenyl. 
acetic acid by Radziszewski (Ber., 2, 209), and by Bedson (Trans., 
1880, 92), and further by comparison with paramidobenzyl cyanide, 
prepared by reduction of paranitrobenzyl cyanide. In similar manner, 
by the reduction of ethyl metanitrophenylnitroacrylate, 


C.H,(NO,).CH : C(NO,).COOEt, 


with tin and hydrochloric acid, it yields metamidobenzy] cyanide. 
A. J. G. 

Behaviour of Diamines towards Nitrous Acid. By A. Lapzy. 
burG (Ber., 17, 147—150).—The author has shown that the condensa- 
tion-products obtained by the action of nitrous acid on the diamines 
differ according to the position of the amido-groups; the reaction 
product from the orthodiamines (the azimido-compounds) being derived 
from 1 mol. of the diamine only, whilst in the meta- and para-com- 
pounds the product is derived from 2 mols. (this Journal, 1876, 933; 
1877, 302). Biedermann and Ledoux have, however, stated (Ber., 7, 
1531) that the nitrophenylenediamine melting at 195°, from which 
Hofmann prepared the first known azimido-compound, is identical with 
nitroparaphenylenediamine. The author therefore thought it neces. 
sary to reinvestigate the question. Paraphenylenediamine was con- 
verted into the acetyl-compound, and then nitrated; the resulting 
nitro-diacetylparaphenylenediamine crystallises in golden - yellow 
needles, and melts at 184°. On gently heating it with dilute soda 
solution, nitromonacetylparaphenylenediamine, CgH;(NO,)(NH.).NHAe, 
is obtained, crystallising in red needles and melting at 186°. By 
boiling either the mono- or di-acetyl-compound with concentrated 
hydrochloric acid for 15 minutes, diluting and supersaturating with 
ammonia, nitroparaphenylenediamine, CsH;(NO.)(NHz,)2, is obtained ; 
it crystallises in nearly black needles, having a strong green lustre, 
and melts at 137°, dissolves readily in dilute acids, and forms well 
characterised salts. Its non-identity with ordinary nitrophenylene- 
diamine, melting at 195°, is therefore certain. Dissolved in sulphuric 
acid, and treated with sodium nitrite, it yields a brown powder, which 
was not further investigated. 

When a solution of paraphenylenediamine hydrochloride is treated 
with potassium nitrite, it yields a brown powder, insoluble in all 
o.dinary solvents, the figures,obtained on analysis approximating to 
those required for the formula C,,H,,N,0;. 

With regard to the constitution of the nitrophenylenediamines, the 
new body from paraphenylenediamine must have the positions 

[NH,: NO,: NH, = 1:2: 4]; 
whilst the compound melting at 195° has been obtained from the 
dinitroaniline in which the nitro-groups are in the meta-position to 
one another, its nitro- and amido-groups must occupy the positions 
[NH,: NH,: NO, =1:2:4]. This latter body yields an acetyl- 
derivative, CsH;(NO,)(NHAc),, crystallising in colourless needles. 
A. J. G. 
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Action of Hydroxylamine on the Imidoethers and Amidines. 
Acidoximes. By A. Pinner (Ber., 17, 184—186).—The imide- 
group in the imidoethers and amidines is readily converted into the 
oximido-group (:N.OH) by the action of hydroxylamine. Benz- 
oximidoether, CPh(OEt) : N.OH, is prepared by dissolving hydroxyl- 
amine hydrochloride in water, adding an equivalent quantity of 
benzimidoether, together with as much alcohol as is necessary to give 
a clear solution; after standing for some days, the mixture is diluted 
with water and shaken with ether. On evaporation of the ethereal 
solution benzoximidoether is left as a colourless liquid, which cannot 
be distilled without decomposition. 

Benzoxamidine, NH,.CPh:N.OH, is prepared by mixing equivalent 
quantities of the aqueous solutions of the hydrochlorides of benz- 
amidine and hydroxylamine with addition of sufficient soda to 
decompose the latter salt, the mixture being allowed to stand some 
days; the like quantity of soda is again added, and the liquid 
extracted with ether. The residue from the evaporation of the ethereal 
solution is crystallised from alcohol, when large transparent plates of 
benzoxamidine are obtained melting at 80°. The substance shows 
great similarity in properties, except in melting point, with the 
addition-prodact of hydroxylamine and benzonitril melting at 70°, 
described by Tiemann (this vol., p. 734). A. J. G. 


Possible Number of Homologous and Isomeric Rosanilines. 
By A. Rosenstient and Gerser (Compt. rend., 98, 433—436).— 


The actual number of rosanilines already obtained is 9, 6 of which 
are homologues, the remainder being isomerides. It has been shown 
that the amines can be divided into three groups, according to their 
capability of forming rosanilines. Class (1) includes paratoluidine, 
a-metaxylidine, mesidine, and amidopentamethylbenzene, which fur- 
nish the carbon of the methane nucleus. In this class one of the 
CH;-groups is in the para-position with respect to the NH,-group, 
whilst the position of the other CH;-groups is immaterial. Of the 
20 known amidomethylbenzenes, only 10 fulfil these conditions. 
Class (2) includes aniline, orthotoluidine, y-metaxylidine, and other 
derivatives in which methyl is not in the para-position with respect 
to NH,, but, in the case of homologues of aniline, is in the ortho- 
position. Class (3) includes those derivatives which do not contain 
methy] in the para- or ortho-position, and consequently yield no 
rosanilines. 

There is no experimental evidence to show whether the presence of 
CH, in the meta-position as well as in the ortho-position in a deriva- 
tive of class 2 prevents the formation of a rosaniline. If it does 
not, the highest member of this class will be amidotetramethylbenzene 
(1: 2:3: 5: 6), and the highest rosaniline will be C;,H,;N;O, formed 
by the action of 1 mol. amidopentamethylbenzene on 2 mols. amido- 
tetramethylbenzene, and amongst the 20 known amidomethylbenzenes 
there are 8 ortho-derivatives and 10 para-derivatives, which together 
may form 80 homologous and isomeric rosanilines. 

If, however, the presence of CH; in the meta-position in a member 
of class 2 does prevent the formation of a rosaniline, no tri- 
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methylbenzene can be in this group, since 1 of the. 3 CH;-groups 
must be in the meta-position. The highest member of this class will 
therefore be y-metaxylidine, and the total possible number of homolo- 
gous and isomeric rosanilines will be 30, the number of homologues 
being 9, the highest of which will be C.H;;N,0. To distinguish 
between these various homologues and isomerides will probably be 
very difficult. C. H. B. 


Colouring Matters formed by the Simultaneous Oxidation 
of Paradiamines and Monamines. By R. Nierzxi (Ber., 17, 
223—227).—By the oxidation of an acid solution of tetramethyl. 
diamidodiphenylamine with ferric chloride, in presence of hydrogen 
sulphide, dimethylphenylene-green, C;.H2)N;Cl, is first formed, and it 
is only after long standing and renewed addition of ferric chloride 
and of hydrogen sulphide that methylene-blue is obtained. The very 
small yield obtained, only 5 per cent. of the theoretical, points to its 
formation as due to some indirect process. 

By oxidation of a mixture of equal molecular weights of paraphenyl- 
amine and diphenylamine, or of para-monamidodiphenylamine either 
alone or in presence of aniline, a substance, C,,Hi;N;(?), is obtained 
closely related to aniline-black, and is probably identical with “emerald- 
ine,” the incompletely oxidised aniline-black. 

The formula of phenosafranine is C,H,.N,, as stated by Bind- 
schedler (Ber., 16, 864), and not C,sH,N,, that previously given by 
the author. The author cannot confirm Bindschedler’s statement 
that 4 atoms of hydrogen are necessary to convert 1 mol. of safranine 
into the leuco-bases ; by titration of a strongly acid safranine solution 
with stannous chloride it was found that only 2 atoms of hydrogen 
were required. A. J. G. 


Methylene-blue. By R. Méntav (Ber., 17, 102—103).—On 
repeating the analysis of the double salt of methylene-white with 
zine chloride, the numbers obtained indicate that this base has the 
formula C,.HiN;S, in accordance with the view held by Bernthsen 
(Ber., 16, 2896), and not C,,H,,N,S, as previously assumed by the 
author (Ber., 16, 2728). He believes, with Bernthsen, that methy- 
lene-white is a tetramethyldiparamidothiodiphenylamine, and that 
the hydrochloride of methylene-blue has the constitution 


MeN.CHK” |" YNMoC. 


The atomic grouping assigned by Erlenmeyer to Bindschedler’s 
dimethylphenylene-green (Ber., 16, 2857) more probably represents 
the base, C\.HjN;, obtained by the author from nitrosodimethyl- 
aniline and dimethylaniline. A. K. M. 


Blue Colouring Matter from Pyrroline. By G. Ciamician and 
P. Sriper (Ber., 17, 142—143).—The independent discovery of this 
substance by V. Meyer (this vol., 587), has obliged the authors to 
publish their researches on this subject, although still incomplete. 
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The best yield is obtained by dissolving 2 parts of isatin in 50 parts 
of glacial acetic acid, and adding 1 part of pyrroline to the boiling 
solution. The dark blue liquid is poured into water and nearly 
neutralised with sodium carbonate, when the colouring matter is 
precipitated. After purification, it forms a black microcrystalline 
powder, which assumes a metallic lustre when rubbed, has the com- 
sition C.H,,N,O;, is insoluble in ether, soluble in glacial acetic 
acid, phenol, boiling alcohol, and concentrated sulphuric acid. Its 
formation is represented by the equation CyHyN.O, + 2C,H,N — 
H,O = CuHysN,Os. A. J. G. 


Ethyl Derivatives of Anhydrobenzodiamidobenzene. By J. 
L. Howe (Amer. Chem. J., 5, 418—424).—W hen anhydrobenzodiamido- 
benzene is heated with ethyl iodide at 120°, it yields a mass consisting 
approximately of equal parts of the iodide of the diethyl derivative 
and the hydriodate of the anhydro-base. From the aqueous solution 
of these iodides hot sodic hydrate completely precipitates the anhydro- 
base, whilst from the filtrate caustic potash precipitates diethyl- 


anhydrobenzodiamidobenzene hydroxide, CHK Soph, a 

N Et,(OH)” 
crystalline solid, melting at 136°. The following salts of this base 
are described : the iodide, C,;H,N, : Et,1,H,0O; the chloride, 


C,;H,N2 : Et,C],2H,O ; 


a second chloride containing one molecule of hydrochloric acid and 
several of water, crystallises : imperfectly from a very concentrated acid 
solution ; the platinochloride, (C\sH»N:Et,Cl)2,PtCh, and the sulphate, 
C,,H,N,Et,,HSO,,H 20; all crystalline salts. When the chloride is 
heated above 200°, it gradually decomposes, and a thick oil distils 
over, which slowly becomes crystalline after purification; it is ethyl- 
anhydrobenzdiamidobenzene, and is formed thus, 


C,;H,N;: Et.Cl = C,;H,N,Et + EtCl. 


This process could undoubtedly be applied to similar dialkyl anhydro- 
bases as a definite method of forming the monalkyl compounds which 
have hitherto been the result of no known conditions. The salts of 
this base are much less stable and less soluble in water than those of 
the diethyl base; boiling with dilute acid converts them into a salt of 
the anhydro-base. The hydrochloride, C,;H,N,Et,HC1,3H,0; the 
platinochloride, [C,;H,N,Et},,H,PtCl, ; and the nitrate 


C,;H,N,Et, HNO,,H,0, 


are described. A table showing the formule and general properties 
of all the derivatives of anhydrobenzdiamidobenzene, as described in 
the present paper, and previous ones by Hiibner, C. 8S. Merrick, and 
F. Rinne is appended. H. B. 


A Nitrile of Anhydro-benzodiamido-benzene. By J. L. Hows 
(Amer. Chem. J., 5, 415—418).—When anhydro-benzodiamido-benzene 
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. 3 
(benzenyl-phenylene-amidine of Beilstein), CHK SPh, is heated 
NH 


in a closed tube with au excess of cyanogen iodide, and a considerable 

quantity of benzene at about 100°, dark red crystals of the tri- 
a ee 

iodide, CoH. 
N 


Soph, are formed, whilst the benzene contains 


H.HI 
a substance, C,,H,N,.CN, forming pale-yellow crystals. When this is 
boiled with caustic potash, the original anhydro-base is regenerated, 
and ammonia and potassium carbonate are formed. It was not 
possible to replace the cyanogen-group by carboxyl by heating with 
water at 250°, nor by treatment with very concentrated hydrochloric 
acid in a freezing mixture. On attempting to convert the cyanogen- 
group into the methyleneamine group by the use of sodium-amalgam 
and water, the anhydro-base alone was obtained. It is therefore 
probable that the cyanogen group is not united to a carbon-atom, so 
that its constitution may be represented by the formula 


fn 
C,H C.Ph. 
*“"\ywon7% 


The compound is probably a cyanamide, anhydro-benzdiamido-benzene 
cyanamide, but it shows no tendency to polymerise. H. B. 


Orthamidoazo-compounds. By E. Nétrive and O. N. Wirt 
(Ber., 17, 77—82).—The authors prove the incorrectness of the view 
that the formation of amidouzo-compounds from diazo-compounds 
and an amine only takes place when the para-position in the latter is 
free to the entrance of the azo-group. Hofmann and Geyger, and also 
Nietzki, could obtain no amidoazo-derivative from paratoluidine, a 
diazoamido-compound alone being formed, whilst orthotoluidine yields 
directly amidoazotoluene, according to Nietzki, without the inter- 
mediate production of the diazoamido-derivative. The authors find 
that perfectly pure orthotoluidine does yield a well-crystallised pale- 
yellow diazoamido-derivative ; also that amidoazoparatoluene may be 
obtained if diazoamidoparatoluene (1 mol.) be added to 5—6 parts of 
melted paratoluidine, then dry paratoluidine hydrochloride (1 mol.), 
and the mixture heated for 10—12 hours at 65°. It crystallises in 
splendid orange-red lustrous needles, melting at 118°5°, is readily 
soluble in hot alcohol and ethyl acetate, very readily in benzene. Its 
salts are pale-yellow in the solid state, green in solution; the hydro- 
chloride crystallises in slender, whitish-yellow needles, the acetyl- 
derivative, CsH,Me.N,.C,H,;Me.NHAc, in yellow needles, melting at 
157°, and the benzoyl-derivative in orange-yellow needles, melting at 
135°. Amidoazoparatoluene hydrochloride yields a disulphonic acid 
with fuming sulphuric acid, which is a yellow dye; by the action of 
nitrous acid on this and on amidoazoparatoluene, diazo-derivatives are 
produced, which yield red dyes with 8-naphthol and its sulphonic 
acids. By the action of reducing agents on amidoazoparatoluene, 
paratoluidine and orthotoluylenediamine are obtained, proving the 
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\ NEN 
constitution 0) O , and thus showing that the diazo-group 
al 
Me Me 


is capable of assuming the ortho-position when the para-position is 
occupied. The reaction also takes place with other substances, such . 
as paraditolylamine. 

On heating amidoazoparatoluene with paratoluidine hydrochloride 
dissolved in paratoluidine at 90—100°, a substance is produced 
resembling azophenine (Trans., 1883, 115). The azophenine of para- 
toluidine, C2HNs, crystallises in flat red needles, which melt at a 
high temperature, with decomposition. It dissolves in concentrated 
sulphuric acid, with reddish-violet coloration, and is insoluble in 
alcohol and ether. It is probably related to the substance obtained 
by Barsilowski (Annalen, 207, 105) by the direct oxidation of para- 
toluidine. Dyes of the indulin series can be obtained from amidoazo- 
paratoluene and the salts of primary bases. A. K. M. 


Indulines. By O. N. Wirt (Ber., 17, 74—76).—In the ordinary 
method of producing the indulines, ammonia is produced, together 
with complicated secondary products, as previously shown by Witt 
and Thomas (Trans., 1883, 115). The author finds that this is not 
the case if phenylated amidoazobenzene be employed in the place of 
amidoazobenzene. On heating phenylamidoazobenzene (Ber., 12, 
259) with aniline hydrochloride, no ammonia, and apparently no 
complicated secondary products are obtained, the reaction taking place 
more readily than when amidoazobenzene is used. The same applies 
to the higher homologues of phenylamidoazobenzene. The product of 
the action of diazoparatoluene on diphenylamine forms yellow plates, 
melting at 109—11v°, and soluble in concentrated sulphuric acid with 
green coloration; the corresponding derivative of 1: 2:4 metaxyli- 
dine forms scales of golden lustre, melting at 142—143°, and yielding 
a yellow solution with concentrated sulphuric acid. On substituting 
other secondary aromatic amines for diphenylamine, amidoazo-deriva- 
tives are obtained, which yield a whole series of new induline-like 
dye-stuffs with the salts of primary bases. A. K. M. 


Indophenoles. By O. N. Wirr (Ber., 17, 76). 


Action of Phenylhydrazine on the Imido-ethers. Azidines. 
By A. Pinner (Ber., 17, 182—184).—Benzenyldiphenylazidine, 


CPh(NH.NHPh) : N.NHPh, 


is formed by the action of 2 mols. phenylhydrazine on 1 mol. benzi- 
mido-ether hydrochloride, both in alcoholic solution, the mixture 
being allowed to stand for 24 hours. It crystallises in tufts of deep 
red needles, having a golden-yellow metallic lustre, and melts at about 
170°. It is sparingly soluble in cold alcohol, readily soluble in hot 
alcohol and in benzene, the solutions having an intense red colour. 
The formation of the substance is represented by the equation 
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H N.NHPh 
HCl + 2NHPh.NH, = Ph.c@ + EtOH + 
\NH.NHPh 
NH,Cl, although in all probability the reaction occurs in two stages. 
A. J. G. 


Preparation of Orthonitrobenzaldehyde. By A. Ernnory 
(Ber., 17, 119—122).—This method depends on the oxidation of 
sodium ortho-nitrocinnamate by means of permanganate solution, and 
the removal of the resulting aldehyde at the moment of its formation 
from the oxidising liquid. It is carried out thus: 50 grams of crude 
orthonitrocinnamic acid are suspended in 2°5 litres water, neutralised 
with sodium carbonate solution, and filtered. The liquid is introduced 
into a large stoppered bottle, a litre of benzene added, and then little 
by little 1225 c.c. of a cold saturated solution of permanganate (6 per 
cent.), the mixture being vigorously agitated after each addition, and 
the whole kept cool by the introduction of ice. When the oxidation 
is finished, a warm solution of sodium sulphite (150 grams) is added, 
and then hydrochloric acid until the manganese dioxide is dissolved, 
when two layers are obtained, the lower of which is separated by 
means of asyphon. On distilling the benzene solution a liquid residue 
of orthonitrobenzaldehyde is obtained, crystallising on cooling. The 
yield by this method amounts to 50—53 per cent. of that required by 
theory, and in some experiments in which more dilute solutions were 


employed, and also more ice, the yield amounted to over 75 per cent., 


showing that the method is still capable of improvement. 
A. K. M. 


Lactones. By R. Fitria (Ber., 17, 201—203).—Phenylbutyro- 
lactone unites with great readiness with hydrochloric, hydrobromic, 
or hydriodic acid when shaken with the aqueous acid saturated at 
0°, yielding substitution-derivatives of phenylbutyric acid, identical 
with those obtained by similar treatment of isophenylcrotonic acid. 
They are reconverted into the lactone by the action of sodium 
carbonate. 

An alcoholic solution of phenylbutyrolactone, when saturated with 
gaseous ammonia and evaporated over sulphuric acid, yields large 
colourless monoclinic crystals of a compound having the formula 
CioH,;NO, ; this melts at 85—86°, and at about 170° decomposes into 
lactone and ammonia. If crystallised from water, it can be obtained 
with 1 mol. H,O. It dissolves in concentrated hydrochloric acid, but 
if excess of hydrochloric acid is added, a white crystalline precipitate 
of the hydrochloride is obtained ; this redissolves on addition of a few 
drops of water, and after a few seconds the lactone precipitates. The 
hydrochloride dissolves completely in alcohol, but on spontaneous 
evaporation of the solution, is resolved into lactone and ammonium 
chloride. By gently heating the compound C,H,,NO, with alkalis, 
ammonia is evolved. The very ready decomposibility of this com- 
pound renders it doubtful whether it should be regarded as an amido- 
acid, CHPh(NH,).CH,.CH2.COOH, or as an acid amide, 


CHPh(OH).CH;.CH,.CONH:. 
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Nitro-orthotoluic Acids. By O. Jacossen (Ber., 17, 162—164). 
—The 1:2:4 nitro-orthoxylene described in the Abstract, p. 737, 
yields a mixture of two nitro-orthotoluic acids, by oxidation with 
dilute nitric acid; these can be separated -by conversion into the 
barium salts, the crystals differing so widely in form that a mechanical 
separation is readily effected. Of these acids, the one melting at 179° 
is identical with the a-nitro-orthotoluic acid obtained by the nitration 
of orthotoluic acid; the other, y-nitro-orthotoluic acid, melts at 152°, 
and is not identical with either of the acids obtained by the nitration 
of orthotoluic acid. 

Of the four possible formule for orthonitrotoluic acids, the fourth 


CH, CH, CH, CH, 
/\ COOH NO, (, ) COOH (7) COOH 0 COOH 
a B Y 
y VY a / he 
Xo, 

L I. III. Iv. 


cannot belong to any of the three known acids, as none of them yield 
the hydroxy-acid. The y-acid alone yields a hydroxy-acid (meta- 
homoparahydroxybenzoic acid) that can be split up by hydrochloric 
acid; it is therefore represented by formula III. The a-acid is ob- 
tained both by nitration of orthotoluic acid and by nitration of 1: 2:4 
nitro-orthoxylene; it therefore must have the constitution shown by 
the first formula. The hydroxy-acid obtained from it agrees in all 
properties with parahomometahydroxybenzoic acid. (The author's 
earlier statement (Ber., 16, 1958) on this subject is erroneous.) 
There remains for the 8-acid the second formula. 

The properties of the three orthonitrotoluic acids are compared in 
the following table :— 


a-Nitro-orthotoluic acid,| 8-Nitro-orthotoluic| y- Nitro-orthotoluic acid, 
[Me : COOH : NO, = 1:/acid, [Me : COOH :|[Me : COOH : NO, = 1: 
2: 4], obtained together} NO, = 1:2: 6], ob-|2: 5], obtained, together with 
with the B-acid by nitration | tained, together with|the a-acid, by oxidation of 
of orthotoluic acid ; together | the a-acid, by nitration | orthonitroxylene, melts at 
with the y-acid by oxidation | of orthotoluic acid, | 152°, crystallises in long lus- 
of nitrorthoxylene, melts| melts at 145°, trous needles, and is readily 
at 179°. soluble in hot water and 
alcohol. 

The barium salt forms a The barium salt, 
soft opaque mass, composed 
of ne needles. ye (CaHeNO,):Ba + 51,0, 
crystallises in lgrge transpa- 
rent flat prisms. 

a-Amido-orthotoluic acid| §-Amido-orthotoluic| y-Amido-orthotoluic acid 
melts at 196°, and on treat-| acid melts at 191°. melts at 165°, crystallises in 
ment with nitrous acid long flat needles, and on treat- 
yields §parahomometahy- ment with nitrous acid yields 
droxybenzoic acid melting metahomoparahydroxyben- 
at 172°. zoic acid melting at 179°. 
This latter, on heating at 200° 
with hydrochloric acid, is re- 
solved into carbonic anhydride 
aud metacresol, 

A. J. G. 
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Action of Chlor- and Brom-acetone, Acetophenone Bro. 
mide, and Phenylbromacetic Acid on Ethyl Acetoacetate, 
By A. Wettyer (Ber., 17, 66—73).—Bromo- and chlor-acetone react 
readily with ethyl acetoacetate, but the author has not succeeded in 
obtaining any definite results; on saponifying the oily product 
(CH,Ac.CHAc.COOKt ?) with cold dilute potash and acidulating, a 
brown oil is obtained, which becomes resinified on warming with 
dilute alkalis or by treatment with baryta-water. The preparation of 
ethylic acetophenone-acetoacetate from acetophenone bromide and 
ethyl acetoacetate has been described by Paal (this vol., 598). On 
reducing it with sodium-amalgam (the solution being kept neutral 
or slightly alkaline by the addition of acetic acid), a hydroxylactone, 
OH.CHMe.CH< CUS cHPh, is produced; it forms a thick yellow 
oil, insoluble in alkaline carbonates, soluble in alkalis and in baryta- 
water. When ethylic acetophenoneacetoacetate is boiled with dilute 
hydrochloric acid, much resinous matter is formed, together with a 
substance of the formula C,,H),0,; it is obtained as a brownish-yellow 
oil, insoluble in dilute alkali, and decomposed on distillation in a 
vacuum. It is doubtful whether it is the diketone, 


C,.H;.CO.CH2.C H;.CO.CHs, 


or the isomeric lactone. By the action of sodium-amalgam on an 
alcoholic solution, a deep brown-red colour is gradually produced, 
which disappears as the action continues, and on acidulating the 
colourless liquid, an acid (Cy,.H»O; or C,,H,,0;) is precipitated in 
white crystalline flakes ; it crystallises from dilute alcohol in slender 
white lustrous needles melting at 179°. It is a well-characterised 
acid, dissolves readily in dilute alkalis, alkaline carbonates, and 
baryta-water; the sodium salt forms readily soluble lustrous needles, 
the silver salt a white insoluble precipitate. Boiled with acetic anhy- 
dride, it yields a compound insoluble in alkalis, sparingly soluble in 
alcohol, and crystallising from it in lustrous needles melting at 139°. 
Ethyl phenylacetosuccinate obtained from ethyl phenylbromacetate 
and ethyl acetoacetate has been prepared by Riigheimer (Abstr., 1881, 
600). It forms colourless lustrous scales melting at 75—76°, the free 
acid forming clusters of large plates melting at 120—121°; the 
sodium salt crystallises in needles readily soluble in water. The 
monethyl-derivative, COOH.CHAc.CHPh.COOEt, forms slender 
needles melting at 132°5°. The ketonic acid, CH,Ac.CHPh.COOH, is 
produced on boiling the mon- or di-ethyl-derivative with dilute hydro- 
chloric acid or baryta-water; it is readily soluble in alcohol and 
ether, and crystallises in clusters of plates melting at 126°; with 
nitric acid, it yields solid oxidation-products soluble in alkalis; a 
diketone has not yet been obtained from it. The zinc salt of the 
ketonic acid crystallises from hot water in long white needles; the 
silver salt forms a white flocculent precipitate ; the copper salt, which 
is green, is insoluble in water, soluble in alcohol; the calcium and 
barium salts are readily soluble and do not crystallise. The lactone, 
CHPh.CO- 


| 
CH,.CHMe” 


O, is produced by the action of sodium-amalgam on the 
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ketonic acid, and forms an oil non-volatile (or nearly so) in steam. 
The calcium salt, (C,,H,,O;).Ca,H,O, of the corresponding hydroxy- 
acid is readily soluble ; the silver salt forms a white precipitate. 

A. K. M. 

Derivatives of Orthonitrocinnamic Acid. By J. M. Moraan 
(Ber., 17, 219—223).—Sodium orthonitrocinnamate (2 mols.) and 
sodium carbonate (1 mol.) are dissolved in water, and a stream of air 
saturated with bromine passed through the liquid. Orthonitro- 
phenylbromolactic acid is the main product, but there is also formed 
an acid of the formula C,H,NQ,, crystallising in colourless trans- 
parent rectangular prisms, melting at 94°, and soluble in alcohol and 
ether. On dissolving it in hot anhydrous chloroform, water sepa- 
rates, and orthonitrophenyloxyacrylic acid is deposited on cooling. 

On adding the acid C,H,NO, to fuming hydrobromic acid, there are 
formed orthonitrophenylbromolactic acid, indigotine, and a substance 
which crystallises from hot glacial acetic acid in silky needles, is 
sparingly soluble in ether, alcohol, and water. The addition of the 
least excess of alkali to its solution causes the formation of a deep 
indigo-blue precipitate, whose colour is destroyed by acids. On 
diluting the filtrate, a yellow precipitate is obtained; it can be crys- 
tallised from acetone or acetic ether, and then forms brilliant scarlet 
rectangular prisms of the formula C,H,;NO,Br or C,;H,.N,O,Br., 
melts at 255°, and can be sublimed in long red needles on careful 


heating. It is sparing’y soluble in chloroform, ether, and carbon 
bisulphide, more readily in alcohol. A. J. G. 


Tetramethylbenzidine. By W. Micnuer and H. Pattinson (Ber., 
17, 115—119).—By the action of concentrated sulphuric acid on 
dimethylaniline, Michler and Salathé (Ber., 12, 1171) obtained a 
base which was assumed to be either a tetramethyldiamidodiphenyl- 
methane or tetramethylbenzidine, Me,N.CsH,.C,H,.NMe,. The fol- 
lowing experiments show that the latter view is the correct one :— 
A substance having the same properties is obtained by oxidising 
dimethylaniline dissolved in sulphuric acid, by means of lead dioxide ; 
the reaction probably takes place thus: 2C,H;NMe, + PbO, = 
NMe,C,H,.C,H,.NMe. + PbO + H,O. When benzidine dissolved in ben- 
zene, or better in methyl alcohol, is heated with methyl iodide in sealed 
tubes for some hours at 120°, the compound Me,N.C,H,.C,H,.NMe,I 
is obtained. It melts at 263°, crystallises in needles, and is sparingly 
soluble in water and alcohol. On distilling it, tetramethylbenzidine 
is obtained, agreeing in melting point (195°) and all other properties 
with the above base and with that previously obtained by Michler and 
Salathé. The compound Me,N.C,H,.C.H,.NMe,Cl is prepared by 
boiling the corresponding iodine-derivative in aqueous solution with 
freshly-precipitated silver chloride ; it is readily soluble in water and 
alcohol, and crystallises from the former in yellowish crystals melting 
at 228°; the platinocholoride has the formula 


Me,N.C,H,. C,H,NMe,Cl,HCl, PtCh,. 


Dinitrotetramethylbenzidine, CwHN2(NO;)., is obtained as a yellowish- 
red precipitate on adding sodium nitrite to a solution of tetramethy!l- 
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benzidine in dilute hydrochloric acid. It crystallises from alcohol in 
needles melting at 188°. On reduction, it yields diamidotetramethyl- 
benzidine, CisHigN,(NH:)2. This crystallises from alcohol in scales 
of silvery lustre, melts at 168°, and is readily soluble in hot, sparing] 
in cold alcohol, and insoluble in water. With ferric chloride and 
hydrochloric acid, it yields a violet coloration, which remains un- 
altered on dilution with water; and with potassium dichromate and 
sulphuric acid a brownish-red coloration, which becomes red on dilu- 
tion; whilst permanganate and hydrochloric acid produce at first no 
change, the solution assuming a red coloration on standing. 
A. K. M. 
New Method for producing Acridine. By O. Fiscner and 
G. Korver (Ber., 17, 101—102).—This consists in heating a mixture 
of chloroform (1 part), diphenylamine (1 part), zinc chloride (1 part), 
and zinc oxide (4 part) for 7—8 hours at 200—210°. The product is 
boiled with concentrated hydrochloric acid, the filtrate poured into 
water, and the acridine precipitated by alkali. The reaction, NHPh, 
+ CHCl, + ZnO = C,,;H,N,HCl + ZnCl, + H,O, is analogous to 
the formation of acridine from diphenylamine and formic acid (Abstr., 
1883, 1133), but the yield is considerably better. The base obtained 
by the authors melted at 110—111°. Aluminium chloride may be 
substituted for the zinc chloride with advantage. A. K. M. 


Acridine, By L. Mepicus (Ber., 17, 196—197).—Acridine nitrite, 
(CxH,.N2,NO.H,H,0)2H,0, obtained by mixing solutions of potassium 


nitrite with an acridine salt, as a yellow flocculent precipitate, crys- 
tallises from hot water in long silky yellow needles, melts at 150— 
151°, is sparingly soluble in cold water and in ether, more readily 
soluble in hot water, soluble in alcohol. The solutions show the 
fluorescence of acridine salts. A. J. G. 


Chrysaniline. By C. Fiscuer and G. Korner (Ber., 17, 203— 
209).—Very little more is known of this substance than was pub- 
lished by Hofman in 1862 and 1869 (Compt. rend., 55, 817; Ber., 2, 
379). From its close resemblance to flavaniline, which has been 
recently shown by Fischer, Rudolph, and Besthorn (Abstr., 1882, 
1066; 1883, 600) to be a quinoline derivative, it appeared highly 
probable that chrysaniline would have a somewhat similar constitu- 
tion: this view is now shown to be correct, as the authors’ results 
prove chrysaniline to be the diamido-derivative of phenylacridine. 

Chrysophenol, C:sH\sN,0.—This substance was discovered and partly 
investigated by W. Claus, and further examined by the authors. By 
heating cbrysaniline with 3—4 times its amount of concentrated 
hydrochloric acid at 180°, an amido-group is eliminated and replaced 
by hydroxyl, C,H,,N,HCl + H,O oe C,H,,N.0 + NH,Cl. Chryso- 
phenol is separated from any unaltered chrysaniline by treatment 
with dilute soda in which it dissolves to a clear yellow solution, and 
is separated on neutralisation of the liquid as a yellowish-red pre- 
cipitate. It crystallises from dilute alcohol in small red needles con- 
taining 1 mol. H,O. It is sparingly soluble in water, benzene, and 
ether, very readily in alcohol. It is readily soluble in caustic alkalis, 
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but insoluble in alkaline carbonates. It still possesses strong dyeing 
powers and, like chrysaniline, forms sparingly soluble salts with acids. 
On oxidation, it yields a crystalline acid, and this when distilled with 
lime gives an intense odour of pyridine bases. 

Phenylacridine from Chrysaniline.—10 grams chrysaniline is dis- 
solved in a mixture of 50 grams sulphuric acid and 4—5 grams water, 
and the well-cooled solution treated with a stream of nitrous anhy- 
dride until distinct excess of the latter is apparent. The resulting 
diazo-compound is then added in small portions to 600 grams of 
boiling alcohol, when an intensely yellowish-green fluorescing liquid 
is obtained. The greater part of the alcohol is distilled off, water 
added, followed by excess of caustic soda, when reddish-coloured 
flocks separate, and without further purification are mixed with 
excess of soda, heated on an oil-bath at 200°, and distilled by aid of a 
current of steam, whilst the temperature of the bath is slowly raised 
to 250°. Phenylacridine distils over, and, after purification, shows 
all the properties described by Bernthsen and Bender (Abstr., 1883, 
1133). The formation of phenylacridine from chrysaniline shows 
clearly that the formula of this latter must be C,H,,N;, and not 
C»H,;N;, that previously adopted. 

With regard to the formation of chrysaniline in the rosaniline 
process, three views are possible. 1. That chrysaniline is a condensa- 
tion-product from 2 mols. of aniline and 1 mol. of paramido-benzalde- 
hyde obtained by oxidation of paratoluidine. 2. That it is a con- 
densation-product from orthotoluidine and aniline. 3. That amido- 
phenylamine is formed, and reacts with amidobenzoic acid to form 
chrysaniline in a manner similar to that in which diphenylamine and 
benzoic acid yield phenylacridine. 

Of these views the second is the most probable, as it is found that 
by heating orthodiparatriamidotripheny]lmethane prepared from ortho- 
nitrobenzaldehyde and aniline (Renouf, Abstr., 1883, 981) with arsenic 
acid at 180—200°, chrysaniline is formed :— 


/\ NH, /N NH, r ( \—r—/ NH; 
| + 20 = j 


| | - 
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NH, 
Chrysaniline. 


+ 2H,0 


From these results chrysaniline must be regarded as diamidophenyl- 
acridine, the amido-groups being both in the para-position relatively 
to the methane carbon-atom. A. J. G. 


Violet Derivatives of Triphenylmethane. By O. Fiscuer and 
G. Korner (Ber., 17, 98—101).—The authors describe a new synthesis 
of hexamethylparaleucaniline which lends support to their views on 
the violet derivatives of rosaniline, and also indicates a method for 
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the preparation of a whole series of methyl- and ethyl-derivatives of 
leucaniline. It consists in heating ethyl orthoformate (1 part) with 
dimethylaniline (3—4 parts) and zinc chloride (2 parts) for some 
hours on a water-bath, the zinc chloride being added gradually: 
CH(OEt); + 3NPhMe, = CH(C,.H,.NMe,),; + 3EtOH. 
The paper also contains a reply to Wichelhaus (Ber., a 
_ & 

Kynuric Acid. By M. Krerscuy (Monatsh. Chem., 5, 16—32).— 
The author now finds that the above acid (Abstr., 1883, 674) is iden- 
tical with carbostyrilic acid, and not isomeric therewith as he formerly 
believed. The discrepancies previously observed in the behaviour of the 
two acids were due to inaccuracies in the published description of the 
properties of carbostyrilic acid. The kynuric acid used in the present 
research was prepared by the oxidation of kynurenic acid with an 
alkaline solution of potassium permanganate. The quantity of oxygen 
used in the oxidation was estimated and was always found to be about 
6 atoms for every molecule of kynurenic acid oxidised. Small quanti- 
ties of oxalic acid were usually formed, but scarcely any other bye- 
products. The most favourable results were obtained under the fol- 
lowing conditions :—20 grams of kynurenic acid and 10 grams crys- 
tallised potassium hydroxide (KOH + 2H,0) were dissolved in 
3 litres of water, and 64 grams potassium permanganate in about one- 
fifth normal solution (i.e, 3°55 grams K,Mn,O, in 100 c.c.) added. 
The whole was kept at 60—70° for four days, and the acid was then 
precipitated with hydrochloric or nitric acid. Unchanged kynurenic 
acid was removed by treating the mixed acids with boiling ether, in 
which kynurenic acid is almost insoluble, kynuric acid being easily 
soluble. About 70 per cent. of the theoretical quantity of kynuric 
acid was thus obtained. The acid must be crystallised from luke- 
warm water only, as hot water causes partial decomposition. 

Kynuric acid crystallises in slender needles soluble in ether and 
alcohol, sparingly so in cold water (1: 890 at 10°). The acid is 
dibasic, and forms acid and neutral salts. Its amido character is not 
very marked, but it forms double salts with platinum chloride, with 
iron chloride, and with silver and mercurous nitrates. It yields 
aniline when heated with a mixture of potassium hydroxide and 
carbonate. Ammonium kynurate, C,H;NO,(NH,)., crystallises in 
slender needles. Hydrogen potassium kynurate crystallises with $H,0, 
and is sparingly soluble in water. Hydrogen barium kynurate, 
(C,H,NO;),Ba + H,0, is precipitated from a solution of the acid 
potassium salt by barium chloride, and crystallises in needles. Barium 
kynurate, C,H;NO,;Ba + H,0, obtained from the neutral ammonium 
salt, forms microscopic needles, and gives up its water of crystallisa- 
tion at 100°. Calcium kynurate, C,H;NO;Ca + 24H,0, is precipitated 
in the form of microscopic needles which do not give up their water 
of crystallisation at 100°. A basic copper salt, 2(C,H;NO;Cu),Cu0 
+ 4H,0, is precipitated from solutions of the neutral ammonium 
salt by copper acetate as a blue crystalline powder, which loses 2H,0 
at 100°. 

When heated for some time at 189—191°, kynuric acid decomposes, 
giving off carbonic anhydride and water, and leaving a bitter residue, 
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sparingly soluble in benzene, ether, alcohol, and water. Alkalis dis- 
solve it readily, and hydrochloric acid reprecipitates it from these 
solutions in a floceulent form. This residue seems to be a mixture of 
various bodies, and was not further examined. Kynuric acid cannot 
be crystallised from boiling water, as partial decomposition takes 

lace. If its aqueous solution be maintained for some time at about 
100°, or hydrochloric acid be added, and the solution be evaporated, 
the decomposition is complete, orthamidobenzoic and oxalic acids being 
produced. Friedlander and Ostermaier have already noticed this 
decomposition of carbostyrilic acid by hydrochloric acid. The for- 
mula of kynuric acid is therefore 


C,H,(COOH)(NH.CO.COOH)[COOH : NH.CO.COOH = 1: 2], 
and the decomposition takes place according at the equation :— 


C.H,(COOH)(NH.CO.COOH) + H,0 
= C,H,(NH,).COOH + (COOH))>. 


The author has succeeded in synthesising kynuric acid by heating 
together an intimate mixture of dry orthamidobenzoic and oxalic 
acids in an oil-bath at 115—135°, and finally at 145—150°. The acid 
thus obtained is identical with kynuric acid. 

The formation of oxalyl-orthamidobenzoic acid by the oxidation of 
carbostyril, acetotetrahydroquinoline, kynurenic acid, and kynurin, and 
that of acetoanthranilic acid from quinaldine, shows the tendency of 
quinoline-derivatives to form anilido-compounds when the pyridine- 
ring is oxidised. The author intends to investigate the causes of 
potassium permanganate attacking the pyridine-ring in kynurenic 
acid and kynurin, and not the benzene-ring. From the results ob- 
tained by the oxidation, it is clear that the carboxyl and hydroxyl 
radicles in kynurenic acid are present in the ene ne 

Derivatives of Naphthalene. By E. Letimann (Ber., 17, 109— 
114).—By the action of nitric acid on a-acetonaphthalide, the author 
obtained a nitro-product melting at 171° in accordance with the 
results obtained by Liebermann (Annalen, 183, 229) and by Anudreoni 
and Biedermann (Ber., 6, 342), and by the action of potassium 
hydroxide on this, a-nitronaphthylamine was produced. By the action 
of benzoic chloride on a-nitronaphthylamine melting at 190°, the 
a-nitrobenzonaphthalide, melting at 224° (Hiibner and Ebbeil, 
Annalen, 208, 324) is obtained, yielding naphthylenediamine (m. p. 
186°), on reduction. On reconverting a-nitronaphthylamine into 
the acetyl-derivative by means of acetic anhydride, a-nitroacetonaph- 
thalide is obtained melting at 187°, and crystallising in long yellow 
needles; also a small quantity of a second substance (é-nitroaceto- 
naphthalide) melting at 142°. The mother-liquors from the prepara- 
tion of a-nitronaphthylamine gradually deposit crystals containing 
B- and y-nitronaphthylamines which can be separated by crystallisa- 
tion from alcohol. The 8-compound forms small yellow needles, 
melting at 198°, and yields a benzoyl-derivative, melting at 175°, 
identical with Hiibner and Ebell’s benzoylorthonitronaphthalide 

3e2 
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obtained by nitrating benzoylnaphthalide. By the action of acetic 
anhydride on §-nitronaphthylamine, {-nitracetonaphthalide is ob- 
tained, melting at 115°. y-Nitronaphthylamine melts at 144° and 
crystallises from alcohol in splendid prisms of the colour of potassium 
dichromate and of greenish lustre. It yields an acetyl-derivative, 
melting at 194°, and by the action of alkali on this, y-nitronaphthol is 
produced, melting at 116°. The author has examined Liebermann’s 
y-nitroacetonaphthalide, melting at 190°, and finds it to be identical 
with a-nitracetonaphthalide, melting at 187°. It is not yet under- 
stood whether the four isomeric nitro-derivatives of a-acetonaphthalide 
are formed during the nitration and exist together in the product 
melting at 171°, or whether a molecular change occurs in the splitting 
off or introduction of the acetyl-group; a product melting at 171° 
could not be obtained from a solution containing a- and A-nitraceto- 
naphthalide. Nothing is known of the constitution of the y- and é. 
derivatives; the a-compound is without doubt 
C,oH,(NH.)(NO.),[ NH, : NO, = 1: 2], 
whilst the constitution of the B-derivative cannot yet be decided owing 
to the apparently contradictory nature of the necessary data. By 
the further nitration of f-nitroacetonaphthalide a dinitro-deriva- 
tive, melting at 247°, is produced identical with the compound 
obtained by Liebermann by the direct nitration of acetonaphthalide, 
and the constitution of which is 
C,H «(NHAc)(NO,).[ NHAc : NO,: NO, = 1:2: 4]. 


a-Nitroacetonaphthalide appears to yield a different dinitro-derivative. 
A. K. M. 
Derivatives of 8-Dinaphthylamine. By C. Ris and A. Wenger 
(Ber., 17, 197—198).—f-Dinaphthylamine is now obtainable in con- 
siderable quantities as it is a bye-product in the manufacture of 
8-naphthylamine. Dinitro-B-dinaphthylamine is obtained by adding 
the base to a well-cooled mixture of fuming nitric acid and glacial 
acetic acid. It crystallises from cumene in yellowish-red needles or 
fine prisms, and melts at 224—225°. Tetranitro-8-dinaphthylamine is 
obtained together with the above, and is formed exclusively if the 
temperature rises during the reaction. It is very sparingly soluble 
in benzene or cumene, readily soluble in boiling nitrobenzene, from 
which it separates on cooling in yellow crystalline granules of melt- 
ing point 285—286°. A. J. G. 


Derivatives of Hydrindohaphthene. By A. Barver and W. H. 
Perky, Jun. (Ber., 17, 122—125).—On treating orthoxylylene bromide 
with ethyl sodomalonate according to Perkin’s method (Ber., 16, 
208, 1787, 2136), the ethyl dicarboxylate of a hydrocarbon, 

CH< Gy >CH,, 


is produced, which the authors name hydrindonaphthene, indonaph- 


CH 
thene being CH, SCH, and bearing the same relation to indol 
OH, 
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that naphthalene does to quinoline: CsH,< comme + Na,C(COOEt),= 


CH <CH!>C(COOEt), + 2NaBr. The orthozylylene bromide ob- 


tained by the authors must be isomeric with the compound described 
by Radziszewski and Wispeck (Abstr., 1882, 1284), since it melts at 
93° and dissolves in 5 parts of ether. Hydrindonaphthenedicarbozylic 


acid, CHe< OH? >C(COOH)» is best prepared as follows :—Sodium 


(2 atoms) is dissolved in 8 times its weight of alcohol, and the semi- 
solid mass obtained mixed with 3 times its weight of ether; a solution 
of the bromide (1 mol.) in 5 parts ether is next added, and then a 
solution of ethyl malonate (1 mol.) in the same quantity of ether. 
After standing three hours, the ether is decanted from the precipitate, 
and this, together with the residue from the evaporation of the ether, 
boiled with alcoholic potash until the addition of water no longer 
produces turbidity ; the alcohol is evaporated, the residue dissolved in 
water, the solution filtered, acidulated with dilute sulphuric acid, and 
extracted with ether. Hydrindonaphthenedicarboxylic acid is mode- 
rately soluble in hot water from which it crystallises in rhombic plates 
melting at 199°, and then decomposing into carbonic anhydride and 


hydrindonaphthenemonocarboaylic acid, CoHi< Gy >CH.COOH. This 


melts at 130°, distils without decomposition, dissolves in 120 parts of 
boiling water, and very sparingly in cold water. A. K. M. 


Synthesis of Dimethylanthracene Hydride and Diphenyl- 
ethane from Benzene and Ethylidene Chloride. By A. AnGz- 
buis and R. Anscuiitz (Ber., 17, 165—167).—By the action of 
benzene on ethylidene chloride or bromide in presence of aluminium 
chloride, there are formed unsymmetrical diphenylethane and di- 
methylanthracene hydride. Diphenylethane boils at 150° under 
16 mm. pressure, is quite colourless, and has a blue fluorescence, its 
other properties are well known. Benzophenone boils at 170° under 
15 mm. pressure. 

Dimethylanthracene hydride (diphenylene-diethylidine), C\His = 
CHO > OH crystallises from solvents in pale yellow trans- 
parent plates, melts at 178—179°, and sublimes readily in transparent 
clear yellow broad needles. It is readily soluble in ether, benzene, 
carbon bisulphide, boiling glacial acetic acid and hot alcohol. On 
oxidation with chromic acid, it yields anthraquinoue and carbonic 
anhydride approximately in the ratio of 1 mol. of the former to 
2 mols. of the latter. On distillation over nearly red hot zinc-dust 
the hydrocarbon readily yields anthracene. The picric acid com- 
pound, C,.H,.,C;H.(NO,)3.0H, crystallises in dark reddish-blue needles, 
and melts at 17v°. A. J. G. 


Action of Aluminium Chloride on a Mixture of Benzene 
and Vinyl Bromide and of Benzene and Vinyl Tribromide. 
By A. Ancestis and R. Anscniirz (Ber., 17, 167—168).—By passing 


754 ABSTRACTS OF CHEMICAL PAPERS. 


a regular stream of vinyl bromide vapour into a mixture of benzene 
and aluminiam chloride gently heated on the water-bath, there is 
obtained a mixture of ethylbenzene, diphenylethane, and dimethyl. 
anthracene hydride. The formation of ethylbenzene instead of cinna- 
mene is an instance of the nearly general rule that in this reaction 
instead of an unsaturated, the corresponding saturated aromatic 
hydrocarbon is formed. With regard to the formation of the other two 
hydrocarbons, which are the same as those described in the preceding 
abstract as obtained by the action of benzene on ethylidine chloride, &., 
it appears to the authors to be most probable that during the reaction 
an addition of HBr to vinyl bromide takes place with consequent 
formation of ethylidine bromide, which then reacts as already 
described. 

By the reaction of benzene on vinyl tribromide in presence of 
aluminium chloride, dibenzyl was obtained in moderate quantity. 

: A. J. G. 

Remarks on the Preceding Communications on Synthesis 
by Means of Aluminium Chloride. By R. Anscuiirz (Ber., 17, 
169—170).—In the syntheses of hydrocarbons from benzene and the 
halogen-derivatives of fatty hydrocarbons by aid of aluminium 
chloride, four kinds of condensation-products may be distinguished :— 
1. Those in which phenyl replaces the halogen in one molecule of 
the halogen-derivative of the fatty hydrocarbon. 2. Those in which 
more than one hydrogen-atom of one and the same benzene molecule 


is replaced by alkyl-groups. 3. Those in which two phenylene- 
groups are united to two carbon-atoms, which are also united to one 
another. 4. Those in which two phenylene-groups are united to two 
carbon-atoms not in union with one another. A. J. G. 


Paramidofluorene. By J. Srrasspurcer (Ber., 17, 107—108).— 
In a previous paper (this vol., 329) the author mentioned the forma- 
tion of paramidofluorene by the distillation of the hydrochloride of 
paramidodiphenic acid with lime. He now confirms this by compar- 
ing the substance so obtained with paramidofluorene prepared from 

CoH (NO.). 
fluorene. He prepares paranitrofluorene, | /URn by adding 

C,H, 
nitric acid (sp. gr. 1°4) to a cold saturated solution of fluorene in 
glacial acetic acid, and then heating to the boiling point. It melts at 
154°, and on oxidation yields nitrodiphenylene ketone melting at 217 
—218°. On reduction, it yit¢lds paramidofluorene crystallising from 
dilute alcohol in grey or brown crystals melting at 124—125°; the 
somewhat lower melting point (123°) previously given is explained by 
the imperfect purification of the small quantity of the substance 
obtained from the amidodiphenic acid. Paramidofluorene from both 
sources yields an acetyl-derivative melting at 187—188°. 

A. K. M. 

Borneol from Camphor. By J. Kacuter and F. V. Spitzer 
(Monatsh. Chem., 5, 50—54).—Jackson and Menke (Amer. Chem. J., 
1883, 270) state that if camphor (10 grams) be dissolved in ten times 
its weight of alcohol and one-third more (4 grams) tlian the theoretical 


oy H 2 + ms COO = O=.@ Gn 


+s @ & 
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quantity of sodium be gradually added, the camphor is converted 
into borneol, 9°4 grams of the latter, or 94 per cent., being obtained. 
The authors have repeated these experiments, but can not confirm the 
results. Mixtures of camphor and borneol were obtained, the un- 
changed camphor always largely predominating. 

As the separation of borneol from camphor is impracticable, this 
reaction does not form a means of preparing borneol. The product, 
analysed by treatment with phosphoric chloride (when borneol yields 
CyH,,Cl, and camphor CoH Cl) was proved to contain 22°8 per cent. 
borneol, and 772 per cent. camphor. L. T. T. 


Isomeric Campholurethanes. By Hater (Compt. rend., 98, 
578—580).—The author has previously described (ibid., 92, 1511, 
and 94, 86 and 869) a dextrogyrate campholurethane obtained from 
dextrogyrate borneol, and crystallising in dextrohemibedral crystals. 
By the same method, he has prepared a campholurethane from levo- 
gyrate Ngai borneol from Shanghai. This borneol has the same 
melting point, 198°, as dextroborneol, and its rotatory power [a]p= 
— 32° 30’. The levocampholurethane thus obtained melts at 126— 
127°, and its alcoholic solution has a levorotatory power [@]p = 
— 29°9. It is deposited from its aqueous solution in levohemihedral 
crystals, the dominant form being a rhomboidal prism of 82° 32’, 
modified on the angles o and e, and on the face g. The angles of 
these crystals correspond exactly with those of the right-handed 
form, but the crystals of dextrocampholurethane never have the face 
e on angles to the left, and the crystals of levocampholurethane 
never have this face on angles to the right, and on most of the crystals 
the inverse law holds good for the face g’. 

Dextroborneol yields a campholurethane which forms dextro- 
hemihedral crystals, and is dextrogyrate, whilst levoborneol yields a 
campholurethane which forms levohemihedral crystals, and is levo- 
gyrate. This dissymmetry is strictly analogous to that observed by 
Pasteur in the case of the sodium ammonium tartrates. 

In the preparation of levocampbolurethane, a levogyrate borneol 
carbonate is also obtained, and this compound is formed in much 
higher proportion than is ye oy borneol carbonate from dextro- 
borneol, in fact, the Ngai borneol is often almost entirely converted 
into the carbonate. It would seem, therefore, that the isomerism of 
this borneol with ordinary borneol is not purely physical, and this 
supposition is supported by the fact that in the preparation of levo- 
campholurethane a substance slightly soluble in alcohol and ether is 
formed, which is not formed in the preparation of the dextrocom- 
pound. Moreover, dextrocampholurethane melts at 115°, whilst the 
isomeric levocampholurethane melts at 126—127°. The two borneol 
carbonates have, however, the same melting point, 215°. 

C. H. B. 


Oxidation of Menthol by Potassium Permanganate. By G. 
Arti (Compt. rend., 98, 576—577).—8 grams of potassium perman- 
ganate, 500 c.c. of water, and 5 c.c. of dilute sulphuric acid (1: 4) 
are placed in a stoppered flask, 4 grams of finely powdered menthol 
added, the mixture agitated and allowed to stand in a warm place. 
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After 24 hours a further quantity of 2 grams of menthol is added, 
and the addition is repeated at the end of 48 hours. When the per. 
manganate has been decolorised, the liquid is neutralised with 
sodium carbonate and concentrated by evaporation. The sodium salt 
is then decomposed by dilute sulphuric acid, and the liquid agitated 
with ether, which on evaporation leaves a brown syrupy liquid, which 
does not distil at a fixed temperature, has a somewhat powerfal 
odour slightly resembling that of valeric acid, and is only slightly 
soluble in water, to which it imparts a strongly acid reaction. This 
brown liquid seems to be a mixture of two distinct acids. It dis- 
solves with effervescence in sodium carbonate solution, and if the 
excess of carbonate is removed by means of alcohol, and silver nitrate 
is added, two distinct precipitates are obtained. One of these dissolves 
in boiling water, and on cooling the solution deposits nacreous 
lamelle of the composition C,H,,AgO;; they are the silver salt of 
an acid CyH,O;, which is liquid at ordinary temperatures. The 
other precipitate is not soluble in boiling water, but is gradually 
decomposed by prolonged ebullition. It is probably the silver salt 
of a more highly oxidised acid intermediate between the acid, 
CyoH O03, and carbonic and oxalic acids. C. H. B. 


Contributions to the Constitution of Brazilin. By M. Wiepe- 
MANN (Ber., 17, 194—195).—By heating brazilin with amorphous 
phosphorus and hydriodic acid of sp. gr. 1°5 for some hours in a 
vessel provided with a reflux condenser, it yields brazinole, CisH,O,, 
as a dark-brown amorphous powder, readily soluble in alcohol and 
alkalis, insoluble in benzene and chloroform, sparingly soluble in 
ether, water, and dilute acids. By heating brazilin or brazinole in 
sealed tubes with phosphorus and hydriodic acid of sp. gr. 1°9 at 
150° for 8—12 hours, a substance of the formula C,,H..O,; or C\.H.,0; 
is obtained as a red-brown amorphous powder, resembling brazinole 
in its solubilities. 

On distilling brazinole with zinc-dust in a stream of carbonic anhy- 
dride, nearly complete decomposition ensues, very minute quantities 
only of a crystalline substance, apparently a hydrocarbon of the for- 
mula Cj.H, or C,sHis, being obtained. 

By fusing brazilin with potash, Liebermann and Barg (Ber., 9, 
1883) obtained resorcinol ; in the products of the fusion at 240—250°, 
the author found formic and acetic acids, at higher temperatures 
(310 —330°) formic acid and resorcinol. A. J. G. 


mag and Quinaldine. (Dingl. polyt. J., 250, 533—542.) 
—When an aqueous solution of orthamidobenzaldehyde is treated 
with a small quantity of acetaldehyde and a solution of caustic soda, 
quinoline is produced. Friedlander and Gohring have found that this 
reaction is not limited to acetaldehyde, but that a large number of 
aldehydes and ketones give quinoline when treated with orthamido- 
benzaldehyde in a similar manner. Aqueous solutions of orthamido- 
benzaldehyde and pure acetone when treated in the cold with soda- 
ley combine together, producing a-methylqguinoline or quinaldine, a 
colourless oil of pleasant odour boiling at 240°. 

According to the “‘ Chemische Fabrik,” formerly E. Schering of 
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Berlin, quinaldines are obtained on warming acetaldehyde with the 
salts of primary aromatic amines. The resulting bases can be con- 
verted into hydro- or hydroxy-derivatives, which may be used in 
dyeing or as antiseptic and antipyretic agents. 

The simplest substitute of these bases, 1.e., quinaldine obtained 
from aniline and aldehyde is formed, according to the equation— 


C,H,N + 2C.H,O = CyH,N + 2H,0 + H2. 


For the preparation of quinaldines, a mixture of 100 parts aniline 
(115 toluidine or 130 xylidine) 150 paraldehyde, 200 fuming hydro- 
chloric acid, and 2—5 aluminium chloride, is boiled for 4 to 6 hours. 
The product is then poured into water, and the filtered solution 
saturated with soda-ley. The base produced is distilled with steam 
and purified by fractionation. 

Aldehyde, acetal, crotonaldehyde, aldol, or lactic acid, may be em- 
ployed in the place of paraldehyde, and hydrobromic, sulphuric, 
phosphoric, or other acids in the place of hydrochloric acid. 

Quinaldine, CH N (from aniline), is a liquid resembling quino- 
line in smell. It boils at 240°. Orthomethylquinaldine, MeC,)H,N, is 
liquid, and boils at 249—251°. Paramethylquinaldine is isomeric with 
the former, but is solid, forming colourless crystals which melt at 
59—60°. 

When a mixture of aniline and ethy] acetoacetate is heated nearly to 
the boiling point, alcohol escapes. On interrupting the reaction when 
the mass becomes dark yellow, treating the product with concentrated 


sulphuric acid, diluting with water and adding alkali, hydroxymethyl- 
quinoline, CyH,ON, is precipitated (m. p. 222°). D. B. 


Paradibromoquinoline. By S. Merzcrr (Ber., 17, 186—191).— 
Paradibromoquinoline is prepared by heating paradibromaniline with 
nitrobenzene, glycerol, and sulphuric acid. It crystallises in long 
white needles, can be distilled with steam, melts at 127—128°. It is 
nearly insoluble in water, readily soluble in acids, ether, alcohol, ben- 
zene, light petroleum, &c. The hydrochloride, C,H;Br,N,HCl, crys- 
tallises in small broad needles; it is decomposed into free base and 
hydrochloric acid by cold water. The picrate crystallises in long 
yellow needles, and is also decomposed by water. The chromate, 
(C,H;Br.N).,H,Cr,O;, forms a microcrystalline orange-red powder. 
The platinochloride, (C,H;Br,N).,H,PtCl,, crystallises in minute yellow 
needles, and is readily decomposed by water. A comparison of the 
a-dibromoquinoline obtained by La Coste (Abstr., 1881, 741) by direct 
bromination of quinoline, showed its identity with parabromogquinoline. 

A. J. G. 

Paraquinolinesulphonic Acids. By J. Happ (Ber., 17, 191— 
193).—Ortho- and meta-quinolinesulphonic acids have been obtained 
by the action of sulphuric acid on quinoline (Lubavin, Annalen, 155, 
313; Bedall and A. Fischer, Abstr., 1882, 869). 

SO,H 
Paraquinolinesulphonic acid, , is obtained by heating 
‘ 
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a mixture of sulpbanilic acid, nitrobenzene, glycerol, and sulphuric 
acid. It crystallises in strongly refractive, hard, brilliant, colourless 
needles of the formula C,H,N.SO;H + 14$H,0, is sparingly soluble in 
cold water or cold alcohol, more readily soluble in hot water or 
alcohol. It dves not melt at 260°. The barium salt, (C,H,SO;N),Ba, 
forms crystalline scales; the potassium salt, C,H,.NSO;K, crystallises 
in brilliant plates; the sodium salt, C,H,NSO,Na, crystallises in lance- 
shaped needles; the silver salt, C;H,NSO,Ag, forms slender white 
needles ; an acid silver salt, 2C,H,NSO;Ag + C,H,NSO,, also crystal- 
lises in needles. On fusing the sulphonic acid with potash, a 
hydroxyquinoline of melting point 193° is obtained, apparently 
identical with Skraup’s parahydroxyquinoline. A. J. G. 


Relation between Benzene and Pyridine. By C. Bérrincer 
(Ber., 17, 144). 


Pyridine-derivatives. By C. Béirrinaer (Ber., 17, 92—95).— 
This paper contuins the analytical data omitted in previous communi- 
cations (Abstr., 1881, 181 and 612). Picolinecarboxylic acid crys- 
tallises with 1 mol. H,O, which it gradually loses in dry air, rapidly 
when heated at 100°. It forms a very readily soluble barium salt, 
(C;H,NO,).Ba,11H,0, crystallising in broad lustrous needles, which 
effloresce on exposure to the air. The calcium salt, (C;H,NO,),Ca,H,0, 
is readily soluble in water, and crystallises in colourless transparent 
four-sided prisms, which do not lose their water at 120°. The sul- 
phate and oxalate of picolinecarboxylic acid are readily soluble in 
water; the platinochloride crystallises in scales, readily soluble in 
water and alcohol. 

Pyridinedicarboxylic acid crystallises with 1 mol. H,0, which it 
readily loses at 100°: it dissolves readily in sulphuric and hydro. 
chloric acids, but on evaporating the hydrochloride on a water-bath, 
the acid becomes dissipated. The barium salt, C;H;NO,Ba,14H,0, 
is sparingly soluble, aud the calcium salt, C; HNO, Ca,}H,O, almost 
insoluble in water. Py ridinemonocarboxylic acid, obtained by heat- 
ing the above, yields a very characteristic copper salt, 


(C,H,NO,),Cu,4H,0, 


crystallising in bluish-green irregular six-sided scales. Tricarbo- 
pyridinic acid (trimesitinic acid) yields a barium salt of the formula 
(G,H,NO,),Ba,,7H, O, and a calcium salt, C,H,NO,Ca,23 H,O, insoluble 
in water and in dilute acetic acid; the copper salt, G.H,NO,Ca, 3H,0, 
forms an insoluble greenish- blue precipitate, and the silver salt, 
C,H,NO,Ag;,H,0, a gelatinous precipitate. Ethyl uvitonate may be 
obtained by he ‘ating: the potassium salt of the acid with alcoholic 
ethyl iodide at 130°; it is insoluble in dilute ammonia, soluble in 
hydrochloric acid. When heated rapidly, it can be distilled in small 
quantity, but is decomposed by continued heating. A. K. M. 


Condensation to Pyridine-derivatives. By C. Bérrinoer 
( Ber., 17, 53—54).—The author refers to a previous paper (Anualen, 
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208, 122) in which he showed that the formation of uvitonic acid 
from pyruvic acid is only possible by the separation of hydrogen, 
which, however, does not become free, but reduces a portion of the 
pyruvic acid. The author has made many experiments with the 
view to avoid this loss of pyruvic acid, and to improve the yield of 
uvitonic acid. On treating ammonium imidopyruvate with bromine- 
vapour, a violent reaction takes place with evolution of carbonic 
anhydride. When the bromine is in excess uvitonic acid separates as 
a pale-yellow powder, which becomes colourless when washed, whilst 
the liquid contains formic acid, bromoform, and probably bromine- 
derivatives of aldehyde. The formation of these compounds shows 
that only a portion of the pyruvic acid has been converted into 
uvitonic acid. A. K. M. 


Synthesis of Anthraquinoline. By C. Grarse (Ber., 17, 170— 
171).—By heating anthramine with nitrobenzene, glycerol, and sul- 
phuric acid the author has obtained anthraquinoline. This substance 
is identical with that previously prepared by him by heating alizarin- 
blue with zinc-dust (Abstr., 1880, 262), thus further confirming the 
accuracy of the constitution— 


assigned to anthraquinoline. 


Bases of the Pyridine and Piperidine Series. By A. Laprn- 
BuRG (Compt. rend., 98, 516—518).—The bases of the pyridine series 
are tertiary bases, and they combine with alcoholic iodides forming 
quaternary iodides. When these iodides are heated in sealed tubes at 
about 290°, they are partially converted into hydriodides of tertiary 
bases homologons with the pyridine employed. By this reaction, two 
isomeric bases are always obtained: one, which is formed in largest 
proportion, belonging to the y-series, whilst the other, obtained in 
smaller quantity and having a higher boiling point, probably belongs 
to the a-series. 

When the compound of pyridine with ethyl iodide is treated in this 
way, it yields two lutidines, one of which boils between 153° and 154°, 
and yields isonicotianic acid on oxidation, whilst the other boils at 
about 166°, and on oxidation yields traces only of an acid which has 
uot yet been isolated. The compound with propyl iodide yields two 
collidines, one of which, y-propyl-pyridine, boils at 163°, and yields 
isonicotianic acid on oxidation, whilst the other boils at 174°, and is 
characterised by its slightly soluble and distinctly crystalline platino- 
chloride. The compound with methyl iodide seems to behave in 
a precisely similar manner, but the products have not yet been iso- 
lated. If these quaternary iodides are heated at a still higher tem- 
perature, ammonia and a considerable proportion of aromatic hydro- 
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carbons are formed. Ethylbenzene was obtained in this way from the 
compound with ethyl iodide. 

The conversion of pyridine bases into piperidine bases is effected by 
the action of sodium on a hot alcoholic solution, practically the 
theoretical yield being obtained, and in this way a whole series of 
homologues of piperidine can be prepared. Pyridine yieldsa piperidine, 
which seems to be identical with the piperidine obtained from piperine. 
Crude methyl-pyridine from Dippel’s oil, however, yields a methyl. 
piperidine entirely different from that described by Hofmann. It is 
a transparent, strongly alkaline liquid, which boils at 122°, and has 
the odour of piperidine. It dissolves in water with development of 
heat, but separates from a very strong solution on heating. It yields 
a crystalline and non-deliquescent hydrochloride, a very soluble crys- 
talline platinochloride, and a much less soluble aurochloride, which 
melts in slightly warm water. The crude methyl-pyridine from 
which this base was obtained contained §-methyl-pyridine, together 
with a larger proportion of a-picoline. 

y-Ethylpiperidine is obtained in the same way from the 4-ethyl- 
pyridine prepared by the method described above. It boils at 143°, 
forms a crystalline hydrochloride, has an odour resembling that of 
conicine, and behaves like this latter compound in contact with water. 

C. H. B. 

Piperethylalkine Bromide. By A. Lapensure (Ber., 17, 154— 
155).—The hydrobromide of piperethylalkine is heated with 1 mol. 
bromine in sealed tubes for six hours, first at 100°, then at 120°: the 
solid product is evaporated several times with water to remove hydro- 
bromic acid, and finally crystallised from absolute alcohol. 

Piperethylalkine bromide, C;H,;NBr,, so obtained crystallises in 
brilliant, colourless, thin prisms; it is sparingly soluble in alcohol, 
very readily in hot water. It can be regarded as the hydrobromide 
of bromovinylpiperidine, CsHi: N(HBr)C,H,Br. Treated with silver 
chloride, it yields the corresponding hydrochloride, C,,H,;N BrCl, form- 
ing colourless needles; the platinochloride, (C,;H,,NBrCl)2,PtCl, 
crystallises in orange-coloured prisms; the aurochloride, 


C,H,;NBrCl,AuCl,, 


forms needles, which are sparingly soluble and melt in hot water. 
By treating it with silver oxide, all the bromine is removed from 
piperethylalkine bromide ; several bodies are produced, but these have 
not as yet been separated. By treatment with sodium-amalgam, the 
bromide is converted into ethylpiperidine and ethenylpiperyldiamine, 
the reaction being represented by the equations C,H,» : N.C,H,Br 
+ 2H, = NEtC;H» + HBr and 2C,H,:N.C,H,Br + 3H, = 
N.(C;Hi)2C. Hy + 2HBr + C.Hy. A. J. G. 


Synthesis of Piperidine. By A. Laprensure (Ber., 17, 156).— 
Pyridine cannot be converted into piperidine by the action of tin and 
hydrochloric acid, but by the action of sodium on an alcoholic solution 
of pyridine the hydrogenisation can be effected, although only in 
small part. The separation of the bases was effected by nitrous acid, 
the resulting nitrosopiperidine being afterwards decomposed by 
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hydrochloric acid. The platinochloride prepared from the base 
showed a complete agreement in properties with those of piperidine 
platinochloride. A. J. G. 


Methyltropidine. By C. F. Rors (Ber., 17, 157—159).—Methyl- 
tropidine is obtained by the action of freshly precipitated silver oxide 
on an aqueous solution of tropidine methiodide. It is a colourless 
syrupy oil of distinctly tropylene-like odour; cannot be distilled 
without decomposition; it is soluble in ether and chloroform. The 
platinochloride, (C,H,sN)2,H,PtCl, crystallises well, and is readily 
soluble in water ; it melts at 120°. The picrate, C,H;;N,C;HNO,);.0H, 
crystallises from hot water in golden-yellow silky plates. The hydro- 
bromide, C,H,;N,HBr, forms brilliant colourless crystals. 

A. J. G. 


Belladonine. By A. Lapensure and C. F. Rorn (Ber., 17, 152— 
153).—When this alkaloid or mixture of alkaloids is boiled with 
alkalis, it readily dissolves, and is decomposed into tropine and an 
oxytropine, which gives a platinochloride, (CsH,;NO,).,H,PtCk, crys- 
tallising in large red quadratic prisms, readily soluble in water; the 
acids formed at the same time are tropic acid, and its decomposition- 
products, atropic and isatropic acids. It is therefore possible that 
“ belladonine ” is a mixture of atropine and oxyatropine, C,,;H.3;NQ,; 
further investigations are in progress. A. J. G. 


Hyoscine. By A. Lapensure and C. F. Rora (Ber., 17, 151— 
152).—Ladenburg has shown that on boiling hyoscine with alkalis or 
baryta, it is resolved into tropic acid and pseudotropine, a base isomeric 
with tropine (Abstr., 1881, 56). Pseudotropine crystallises in rhom- 
bohedrons, melts at 106°, and boils at 241—-243° (tropine crystallises 
in the rhombic system, and melts at 62°) ; it is less hygroscopic than 
tropine, is very readily soluble in water, readily soluble in chloroform, 
sparingly in ether. Its aurochloride melts at 198°. By the action of 
methyl iodide on an aqueous solution of pseudotropine at 100°, pseudo- 
tropine methiodide, C,H,s;N,Mel, is obtained in colourless rhombo- 
hedrons, readily converted into the periodide by iodine. By shaking 
the iodide with freshly precipitated silver chloride, and adding platinic 
chloride to the solution, the platinochloride, (Cig.Hi.N)2,H,PtCk, is 
obtained in fine brilliant reddish-yellow plates. Proof of the identity 
of the tropic acid from hyoscine with that from other sources was 
obtained by its conversion into atropine when treated with tropine and 
hydrochloric acid. A. J. G. 
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Physiological Chemistry. 


Milk. By E. Ductavx (Compt. rend., 98, 438—441, and 526— 
528).—The albuminoid matter in milk may be divided into colloidal 
casein, casein in suspension, and soluble casein, the latter being capable 
of passing through biscuit earthenware. Small battery cells give 
good results, but the larger cells do not yield a filtrate of constant 
composition, even from the same milk, in consequence of inequalities 
in the earthenware. This method of filtration separates those sub. 
stances which are in suspension, #.e., fat, casein, &c., from those which 
are in solution, 7.e., sugar, inorganic salts, &c. The original milk and 
the filtrates were examined by the methods described in the author’s 
memoir (Ann. de I’ Institut Agronomique, 1879—1880). The following 
results were obtained with a sample of Cantal milk :— 


In suspension. In solution. 


_ 4°98 

3°31 0°84 

Calcium phosphate .... 0°22 O14 
Inorganic salts _ 0°39 


6°75 6°35 


In this case, the soluble casein is about one-fifth of the total casein, 
but the proportion is rarely so high: in Cantal milk, the amount of 
soluble casein varies between 4 and 6 grams per litre; this propor- 
tion remains approximately constant, and does not sensibly change, 
even when the milk is kept for a considerable time. It is only 
slightly affected by the action of heat; the filtrate becomes turbid on 
boiling, but the precipitate is very slight, and gradually redissolves. 
The action of heat on the other two varieties of casein causes them 
to agglomerate, and the deposit inside the porous cell after filtration 
is always more compact if the milk has been boiled. Slight acidity 
causes a portion of the colloidal casein to pass into the suspended 
condition, and slight alkalinity converts some of the suspended casein 
into the colloidal form, but neither of these conditions has any effect 
on the soluble casein. The proportion of soluble casein in normal 
milk is not only approximately constant, but seems to be independent 
of the nature of the milk, as sensibly the same in the milk of cows 
from various districts, in goats’, asses’,and human milk. The propor- 
tion of soluble casein is increased to a slight extent by the addition 
of water, and to a much greater extent by the presence of the diastase 
to which the author has previously given the name casease. In one 
case the proportion of soluble casein was 0°61 per cent., but under the 
influence of casease it increased in 8 hours to 1°80, and in 24 hours 
to 2°20 per cent., after which it remained constant, one-third of the 
total casein being still in the colloidal condition. The destruction of 
the equilibrium thus established required a very much longer time, or 
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the addition of a further quantity of casease. The casein can be more 
quickly converted into the soluble form by addition of some of those 
microbes which produce casease (loc. cit.), and which continually secrete 
this substance, whilst at the same time they use up the casein already 
existing in the soluble form for theirown nourishment. The secretion 
of the casease is in fact the means by which these microbes prepare 
their own food at the expense of the suspended and colloidal casein, 
and is strictly analogous to the action of the pancreatic juice in the 
higher animals. 

Hammarsten supposed that the action of rennet on milk is to split 
up the casein into two new albuminoids, one of which is insoluble in 
presence of the calcium phosphate contained in the milk, and carries 
down a portion of this phosphate with it, whilst the other, correspond- 
ing to lacto-protein, and called whey-protein by Hammarsten, remains 
in solution. The author treated milk with rennet free from casease, 
care being taken to prevent the access of bacteria as far as possible, 
and examined the resulting liquid by the filtration method. The 
results of one out of a number of experiments are given in the follow- 


In suspension. In solution. 


Milk Whey. Milk. 
4°30 0°85 — 
5°37 


3:53 0-46 0-37 


Calcium phosphate.. (23 — 0°17 
Inorganic salts .... — — 0°40 


——$ 


8°06 131 631 


The proportion of soluble casein and of dissolved calcium phosphate 
is the same in both the milk and the whey. The suspended calcium 
phosphate is, however, carried down together with the fat and the 
casein in the curd. Hammarsten’s supposition is, therefore, not con- 
firmed by experiment, since the amount of soluble casein is not 
increased, and the calcium phosphate plays no active part in the for- 
mation of the curd. 

From the above table, it appears that 0°46 of the colloidal casein has 
not been converted into the solid form, and it is found that the whole 
of the coagulable casein is never precipitated, although the amount 
remaining in solution diminishes if the proportion of rennet is 
increased. Milk may be regarded as a system in which the three 
forms of casein are in equilibrium, this equilibrium being disturbed 
by the addition of minute quantities of inorganic salts, ferments, &c. 
Coagulation corresponds to the slow and regular production in a liquid 
mass of a state of equilibrium which requires the solidification of a 
dissolved substance, but there is no evidence to show why part of the 
casein should be precipitated in presence of rennet. The explanation 
is not to be sought in any specific properties of rennet, for other sub- 
stances produce the same effect, nor in the specific properties of casein, 
since other bodies, such as oxide of iron, can exist in the same three 
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states. Coagulation, in fact, appears to be simply a problem in mole- 
cular mechanics which cannot be solved in the present state of our 
knowledge. C. H. B. 


Observation on a Note by Calmels “On the Poison of 
Batrachians.” By A. Gavurrer and Erarp (Compt. rend., 98, 631). 
—Calmels stated (Compt. rend., 98, 536) that the carbylamines are 
produced by the splitting up of the isocyanacetic acid and its homo- 
logues which pre-exist in the poison, and he considers that these same 
carbylamines must be present amongst the products of putrefaction, 
and be closely related to the ptomaines. The authors have observed 
the presence of carbylamines amongst the products of the bacterial 
fermentation of albuminoids, more especially in the chloroform extract 
which contains the ptomaines (this vol., 89). C. H. B. 


Poisons and Drugs which Act on Hemoglobin, especially 
those which convert it into Met-hemoglobin. By G. Hayem 
(Compt. rend., 98, 580—583).—Dissolved hemoglobin is much more 
sensitive to the action of substances, such as amy] nitrite, potassium 
ferricyanide, and sodium nitrite, which can convert it into met-hemo. 
globin, than is the hemoglobin existing in blood corpuscles, and when 
once the former has been converted into met-hemoglobin, it remains 
in that condition, whereas the latter after some time resumes its ori- 
ginal condition and properties. Substances which, like amyl nitrite 
in moderate doses, do not destroy the corpuscles, do not produce any 
sensible anemia, whilst those which have that effect, e.g., sodium 
nitrite, cause somewhat rapid anemia. The resistance which the 
hemoglobin in the corpuscles offers to the action of substances which 
tend to convert it into met-hemoglobin explains why these substances 
can be introduced into the blood even in considerable quantity with- 
out producing any sensible effect on it. This resistance is assisted by 
the rapid elimination of these substances, and by the changes which 
some of them, e.g., ferricyanides, rapidly undergo in the organism. 


C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Influence of Salicylic Acid on Alcoholic Fermentation. By 
G. Hernzetmann (Bied. Centr., 1883, 503).—The author’s experiments 
show that the vitality of yeast is completely destroyed by the presence 
of 0°15 gram of salicylic acid per 400 c.c. of sugar solution, whilst the 
addition of 0°01 per cent. favours its greatest activity, and although 
the yeast plant does not propagate, nevertheless the cells developed in 
the presence of salicylic acid are stronger and larger than those pro- 
duced in a solution free from that acid. Moreover under similar 
circumstances the production of alcohol in a given time is greater. 


~ 
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The addition of 0-1 gram of salicylic acid per litre of “ mashing” 
favours fermentation, especially with pure sugar solutions. 


D. A. L. 


Bacillus Butylicus. By Firz (Bied. Cenitr., 1883, 503).—This 
bacillus is capable of yielding other products of fermeniation than 
butyric acid. In the author’s experiments, the following results were 
obtained :— 


Product of fermentation. 100 glycerol. 100 mannitol. 100 invert-sugar. 
Butyl alcohol 81 ‘ 
Butyric acid 
Lactic acid 
Succinic acid 
Trimethylene alcohol 


Milk-sugar is not attacked. 
Chemistry of Plants. By M. Batto (Ber., 17, 6—12).—The 


author previously showed that in aqueous solutions of carbonic anhy- 
dride, the latter exists as hydroxide (Abstr., 1883, 574), and he con- 
cludes therefore that this is the form in which it becomes assimilated 
by plants. He finds that the reduction of carbonic anhydride to 
formic acid can be effected not only by the action of potassium on the 
moist gas, but also by the action of an energetic reducing agent 
(sodium-amalgam) on alkaline hydrogen carbonates, and on calcium 
hydrogen carbonates, this being of interest in connection with plant 
chemistry through the wide distribution of the latter salt in water. 
Glycollic acid, which has been shown to occur in unripe grapes, and 
also tartaric acid have been obtained hy the reduction of oxalic acid 
(Bull. Soc. Chim., 2'7, 3; Annalen, 166, 124). Tartaric acid has like- 
wise been shown by Liebig and others to be an oxidation-product of 
most of the carbohydrates, and by reversing the process (i.e., by reduc- 
tion) it might therefore be better suited to the formation of these sub- 
stances than carbonic acid. Whilst a portion of the oxalic acid of 
plants serves to decompose calcium sulphate, by far the greater por- 
tion must give rise to the production of glycollic and tartaric, or of 
malic and succinic acids. The conversion of formic acid (which is 
assumed to be the first reduction-product of carbonic acid) into oxalic 
acid in plants, is probably brought about by nitric acid; it is found 
that nitric acid does effect this conversion if the reaction be stopped 
when red fumes begin to be evolved. The author believes that this 
is the reason why nitrogen must be presented to plants in the form of 
nitrates; a portion of this is no doubt reduced to ammonia, a second 
portion probably to nitrous acid, whilst the greater part is reduced 
to nitric oxide, which, by the action of oxygen and water, becomes 
reconverted into nitric acid. 

The reduction cf oxalic to tartaric acid may be assumed to be 
effected by the coalition of two oxalic acid molecules or of one mole- 
cule oxalic acid with one molecule glycollic acid ; whilst the produc- 
tion of acids containing an uneven number of CH.OH-groups can be 
explained by formic acid taking part in the reaction. By the further 
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reduction of the acids, alcohols are produced. It is not yet understood 
in what way the salts act in the vegetable and animal organisms, but 
the author thinks it possible that they assist in bringing about the 
formation of the more complicated products. 

By the action of sodium on an ethereal solution of chlorhydrin, a 
hexyl! alcohol, CsHi(OH), (glycerythrol), is obtained, homologous with 
erythrol. It is soluble in water and alcohol, insoluble in ether, and 
forms a thick yellowish syrup of bitter taste. A. K. M. 


Action of Rain, Dew, and Watering on Plants. By J. Wiessner 
(Bied. Centr., 1883, 471—472).—The moistened leaves of plants 
transpire more freely than when they are dry, consequently a larger 
quantity of water is withdrawn from the soil by the roots ; if then there 
is plenty of moisture in the ground, the plant flourishes, but if otherwise 
it drops and languishes. Plants should not be watered on the leaf 
unless the soil is likewise moist. The small amount of extra transpi- 
ration induced by dew can do no harm, as it is almost certain that the 
ground will be sufficiently moist to supply the requisite amount of 
water. The action of rain is more beneficial still, for then the supply 
of plant food is most rapid. E. 


Studies on Ripe Cherries and Currants. By C. Amrnor (Bied. 
Centr., 1883, 499—500).—The following conclusions are deduced from 
numerous determinations. Some of the experiments lasted six weeks, 
terminating with the maturity of the fruit under investigation. With 
cherries, both water and dry matter showed a constant increase 
throughout the period of experiment, and at the termination the 
water amounted to 398, and the dry matter to 295 per cent. of the 
original. The rate of increase of these matters is not, however, always 
in the same proportion ; for instance, four weeks previous to ripening, 
the increase in water is behind that of the dry matter, but afterwards 
matters are reversed. In ripe cherries, the ash increases 204 per 
cent., the phosphoric acid 195 per cent., therefore these constituents 
do not increase to the same extent as the dry matter and water, and 
consequently appear to suffer diminution when compared with the 
latter. Ripe kernels contained 19°1 per cent. ash, and 20 per cent. 
phosphoric acid; thus showing an increase in both constituents. As 
currants ripen, various constituents increase in quantity ; during the 
six weeks of experiment, both water and dry matter increased by 
62 per cent., whilst the percentage of ash in some berries rose by 
50, of phosphoric acid by 47,,and of sulphuric acid by 126 per cent. 

D. A. L. 


Distribution of Sugar in Beet, and the Position in the Beet 
of the Mean Amount of Sugar. By G. Marek (Bied. Centr., 1283, 
480—482).—For the determination of absolute weight, dressed roots 
were divided from top to root-end into eight cross-sections, but to stady 
the distribution of sugar, the beets were cut lengthwise into halves, 
one set being employed for the determination of sugar in the various 
cross-sections, from top to root-end, whilst in the other set similar 
determinations were made in peripheric zones from the centre to the 
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outside. With regard to the absolute weight, the uppermost portion 
contains 30°87, the lowest, or tail or root-end, 1°33 per cent. of the 
entire weight of the root (comp. Abstr., 1883, 124, and this vol., 356). 
The amount of juice obtained from each separate part is in the same 
relation. The sap of highest sp. gr. is found in the seeond and third 
eighth from top, then follows the first, and finally the others in succes- 
sion, the sp. gr. diminishing towards the root-end. The rotatory 
power is greatest in the second section from the top, then sinks as the 
sections get nearer the root-end; that of the top section lies between 
five and six. For the determination of lateral distribution, the upper 
portions (from the neck of the root) only were employed, and these 
were carefully divided into seven semicircular pieces. The absolute 
weight increases from centre to the outside, the centre being lighter. 
Sp. gr., amount of sugar, and purity coefficient are comparatively low 
in the centre portions, then increase to the sixth part, and are lowest 
in the exterior layer. The position of the mean amount of sugar lies 
between the first and second eighth in large and medium beets, but 
is somewhat higher in small roots. D. A. L. 


Effect of Drying, of Remoistening Dry Beets, of Frost, and 
of Winter Storage on the Constitution of Sugar-beet. By G. 
Marek (Bied. Centr., 1883, 484—487).—The first series of experi- 
ments were made to determine if the loss of water eould be made up 
and polarisation readjusted by the sddition of moisture to dry tested 


beets. Loss of water occasions concentration of the sap, and there- 
fore more or less noteworthy changes im the polarisation and purity. 
The loss of water is greatest during the first two days’ exposure of 
the roots, the quantity varying greatly with the prevalent tempera- 
ture and the mode of covering the roots. When the loss of water is 
small, it can be restored by siriply wrapping the roots in a damp 
cloth, or sprinkling them with water. When, however, the loss is 
great, it cannot be renewed in that manner. The most effectual way 
of compensating for evaporation is to lay the roots in soak, which 
method is of doubtful practical utility on account of its effect on the 
soundness of the root. 

The cells of thawed frozen roots are clear and transparent, whilst 
the sap is difficult to filter, and very prone to mucous fermentation. 
It contains a calcium salt, which is not decomposed by carbonic anhy- 
dride ; these defects of the thawed sap cannot be rectified by mixing 
with good extract. Roots may freeze when they are in the ground, 
or when they lie uncovered, or insufficiently covered on the ground, 
or during transport. The first case rarely happens, as the beet can 
withstand — 7° without freezing, provided it remains undisturbed, it 
is therefore advisable not to pull roots while the ground is frozen. The 
second case can be prevented by covering them with a sufficiently thick 
layer of earth. Roots frozen during transport should be used at once. 
In order to ascertain the time of the initial change im the internal 
composition of frozen roots, the author proeeeded as follows :—20 beets 
were each divided into 8 equal parts, and subjected to experimenis 
in different stages: (1), fresh; (2), after 24 hours at — 3°; (3), after 
48 hours at from — 3° to — 4°; (4), after 5 days’ storage of the 

3f2 


ABSTRACTS OF CHEMICAL PAPERS. 


frozen beet at 5°; (5), after 14 days; (6), after 30 days’ storage. 
The sap testings were as follows :— 


Per cent. 


Stages. Sp. gr. l 
Dry matter. | Polarisation. | Not sugar. Purity. 


1 °0630 15 ‘371 13 °429 | 1 942 88 °36 
1 -0650 15 *837 13 °109 2°728 2°77 
1°0810 19 497 16 °518 3°979 84°72 
1 -0650 15 *837 13°725 | 2°112 86 °66 
1 °0645 15°721 13°860 | 1°861 88°16 
1 -0585 14°309 9°690 | 4°619 67°71 


The decomposition which interferes with the manufacturing processes 
commences about 20 days after freezing. 

From another series of investigations, the author shows that the 
spontaneous changes of beet which take place during the winter were 
variable during the seasons 1880-81 and 1881-82, and therefore the 
exact period at which the greatest amount of sugar is to be found has 
not been definitely fixed. Thusthe diminution in sugar from Decem- 
ber, 1880, to March, 1881, was 4°44 per cent.; whilst from November, 


1881, to February, 1882, it was 2°691 per eent. The loss of sugar 
commenced in 1880-81 in January, in 1881-82 in December. 
D. A. L. 


Poisonous Action of Ammonium Thiocyanate on Plant Life. 
By M. Mircxer (Bied. Centr., 1883, 497).—Experiments prove that 
superphosphate may be mixed with 1 per cent. of ammonium thio- 
cyanate without injurious effect; whilst with oats as much as 
100 kilos. of this salt per hectare does not act prejudicially (comp. 
Abstr., 1883, 495—496). D. A. L. 


Influence of Thick and Thin Sowing, and of the Manuring 
on the Yield of Oats. By O. Besster and M. Mircxer (Bied. 
Centr., 1883, 472—488).—The quantity of seed sown was 22 lbs. per 
morgen, distance 23°5 cm. between the drills, and 38 lbs. distance 
17cm. In the former case, even with the assistance of manures, the 
yield obtained did not reach that of the 38 Ibs. per morgen. Addition 
of phosphate produced no great increase, but advantage was gained by 
the use of Chili saltpetre, and then the increase was proportional to 
the increase of nitrogen ; with small quantities of nitrate, the addition 
of phosphates was productive of good results, but this was not so when 
much nitrate was used. These manures equally raised the yield of 
grain and straw, which were in the ratio of 1 : 1°3 with thick sowing, 
and 1 : 1°22 with thin sowing. Plants growing closely together were 
poorer in albuminoids than those at a greater distance apart, and the 
presence of extra phosphates did not raise the percentage of these 
compounds; neither did nitrogen manures in addition to phosphates. 
Seeing that the higher the yield was, the higher was the percentage of 
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albuminoid matter, the conclusion is drawn that the larger the crop 
the better is its quality, and that moderate manuring renders a crop 
better in quantity and in quality. EK. W. P. 


Cultivation of Peruvian Rice (Chenopodium Quinoa) in 
Austria. By E. v. Ropiczxy (Bied. Centr., 1883, 487—488).—The 
author has conducted some successful experiments in this direction 
in Hungarian Altenburg during the seasons 1879 and 1882. Sowing 
on 16th March in a loamy soil poor in humus, the plants appeared on 
the 26th; on Ist June they were hoed, they flowered at the com- 
mencement of July, and were ripe for harvest in the middle of Sep- 
tember; in another case the sowing was on Sth April, the plants 
came up on 20th, were in flower on 12th July, but on account of 
unfavourable weather did not ripen until the middle of October. 
7—9 kilos. of seed were sown per hectare in rows 50—60 cm. apart, the 
crop was hoed once, and at a later date thinned to stand 25 to 30 cm. 
apart in the rows. The yield is very good, 17 grams (even 87 grams) 
per plant, 2700 kilos. per hectare. The percentage composition of the 
grain, according to Voelker, is as follows:—Dry matter 83°90, starch 
58°22, extractive matter 5°12, fat 4°81, albuminoids 11°71, ash 4°25. 
It is a very hardy plant, withstanding both frosts and drought. In 
Peru, it is eaten green as a vegetable, whilst the grain is used in 
soups, &c., like sago. It does not appear to be fitted for fodder, but 
as it produces an abundance of leaf and stem, the author considers it 
adapted for green manuring. D. A. L. 


Cultivation of Vicia villosa and of Pisum arvense. By 
Mixcker and others (Bied. Centr., 1883, 488—491).—The Vicia is 
best sown as soon as the ground is free from frost, in March, using 
10 kilos. of vetch and 20 kilos. of summer rye per morgen. It is 
advisable to harvest when the rye is ripe, then the partially ripe 
vetch dries easily without losing its vitality. Perfectly ripe vetch does 
not scatter, unless it is bound and carried in hot dry weather, when 
the seed pods break off, and are left in the field. Dry soil of Class 7 
or 8, as free from weeds as possible, is the most suitable for this 
plant; it thrives, however, on deep moist soils, but does not produce 
much seed, it is therefore advisable to feed off with sheep in such cases. 

On poor land the following rotation is recommended :—({1), Pota- 
toes (manured); (2), Vicia villosa (sand vetch), with summer 
rye; (3), winter rye. Kainite and phosphate are probably favourable 
manures. For better wheat and root land the following: 1, Roots or 
potatoes manured; 2, barley, half with clover ; 3, half clover, V. villosa 
as fodder; 4, wheat. V. villosa is winter-proof, therefore for early 
green fodder it may be sown in the autumn along with winter rye or 
else a mixture of oats, and this vetch may be sown at intervals of 
three or four weeks, so that there will be green fodder always at hand 
until Jate inthe autumn. To prevent the V. villosa becoming a per- 
manent weed, the stubble should be pulled up twice, or it may be 
used as forerunner of manured potatoes in rotation. 

Heinrich has cultivated V. villosa and Pisum arvense on light sandy 
soil, with marly subsoil in some places. Both varieties of seed were 
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mixed with one-third their weight of summer rye, and were dressed 
with 5 kiles. blood manure per plot of 2 ares. The yield of vetch 
was small, 26°7 centners of straw and 3°2 centners of grain per 
hectare. Peas yielded per hectare, on the land with marly subsoil, 
69°5 centners straw, &c., 22°2 centners grain; on the other soil, straw, 
&c., 47°5 centners, and grain 15°4 centners. 

Troschke has cultivated “ white pea,” “grey pea,” and “sand pea” 
(P. arvense), in order to investigate and compare the relative compo- 
sition at various stages of growth. The harvest results were lost 
owing to unfavourable weather; but the plants at the beginning of 
blossoming, and subsequently the ripe seed, have been submitted to 
chemical examination, with the following results; figures are per 
cent. :— 


Plant at beginning of Ripe seed. 


blossoming. 


Constituent. 


White | Sand | White | Grey 
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Two samples of “sand” pea had the following composition per 
cent, :— 


Straw 


From From From 
ir. Warbelin. Mellin. ) ir. Warbelin. 


Water .. 

Ash reer 
MIPORMRSEIS. « 66.00 ce cess 
Fibre ... sea cna i 
Extractive matter ....... 
| | 


It will be seen that in composition this variety of pea somewhat 
resembles other varieties ; it, however, differs from the latter in yield- 
ing better harvest and economising the soil. Von Borcke has investi- 
vated the cultivation of this pea (P. arvense) on various soils, and has 
found sandy soil to be the most favourable. D. A. L. 


Composition of Silage. By A. Smeruam (Jour. Roy. Agri. Soc., 
1884, 380).—The silage from Tatton Park was made from fresh grass 


> 
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mown in July; the grass was cut into chaff, and about 8 parts of 
salt added per 1000 of grass. The composition of the grass and of 
the resulting silage is given below. The silage from Wilmslow was 
made from grass mown in October; the grass was not chaffed, no 
salt was added. The silage from Hayton was made from chaffed 
clover and rye-grass mown early in September. The sample was 
taken for analysis in March. 


Wilm- 


pg Hayton. 


Tatton Park. 


ila . 
Silage from grass Silage 
i. Silage | from 
ee 13 ft. | 1 ft. to from | ‘clover 

Brass. | to2ft.| 14 ft. | Bottom| grass. | and rye- 

from from layer. grass. 
bottom. | botvom. 


In 100 parts of fresh substance. 


| 70°48 | 68°74 | 65°84 | 78°65 | 81°38 


In 100 parts of dry substance. 


Insoluble albuminoids .. 
Soluble albuminoids.... 
Fat (ether extract) .... 
Soluble carbohydrates . 
Digestible fibre 
Indigestible fibre 
Soluble mineral matter. . 
Insoluble mineral matter 
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Acidity as acetic acid .. 


The central layer of silage from Tatton Park contained in the fresh 
state 0°34 per cent. of alcohol; in the bottom layer only a trace of 
alcohol was found. The amount of free acid increased greatly 
towards the bottom; the liquid occurring there contained 0°89 per 
cent. The acid is reckoned as acetic, but in fact includes both 
butyric and lactic. The marked increase in the quantity of ether 
extract is probably due to the presence of acids soluble in ether. The 
albuminoids are merely calculated’from the nitrogen present. The 
soluble nitrogenous compounds were clearly not wholly albuminoid 
(see this Journal, Trans., 122), a part apparently were amines. The 
most considerable changes resulting from ensilage are apparently in 
the albuminoids, resulting in the formation of simpler soluble bodies, 
and in the soluble carbohydrates, which suffer loss by fermentation. 

R. W. 
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Changes which take Place in the Conversion of Hay into 
Silage. By F. J. Luorp (Chem. News, 49, 210).—Taking the 
analysis of grass, and of silage made from it at Tatton Park (see 
preceding abstract), the author finds that the proportion of nitrogen 
in dry organic matter in the two substances is as 100 : 106, and con- 
cludes that 106 of organic matter as grass have yielded 100 as silage. 
He then compares the composition of these two quantities, and con- 
cludes, in addition to the deductions given above, that there is no 
increase in the amount of digestible fibre during ensilage. 

R. W. 

Heaping Potatoes. By Scuien (Bied. Centr., 1883, 483—484). 
—Experiments were made with ‘“‘ Red Heidelberg,” “ Sieberhauser,” 
and Dabersche potatoes ; heaping increased the total yield in the latter 
case only. In all cases it produced more large tubers, but did not 
prevent disease, and on the whole favoured extension of the stolons. 
In conclusion, the author considers heaping on dry sandy and light 
soils not only superfluous, but, under certain circumstances, even 
detrimental. D. A. L. 


Digestibility of Wheat Chaff, and the Changes which it 
undergoes by different Methods of Preparation, &c. By G. 
Kiiun and others (Bied. Centr., 1883, 455—471).—As it was first 
necessary to determine the digestibility of the hay used for fodder in 
addition to the chaff, seven bullocks were put up and fed with three 
qualities of hay, both dry and moistened; afterwards they were fed 
with the hay to which was added chaff, dry, moistened, and boiled. 
Several tables show the result of these experiments, which may be 
summed up in the following sentences:—The digestibility of the hay 
is not affected by previous moistening with cold water or chaff tea; 
moistening of the hay has no influence on the digestibility of the chaff ; 
steeping of chaff in cold water for 24 hours does not render either 
the chaff or the hay more easy of digestion; steeping the chaff 
renders its albuminoid matters less easy of digestion, and the less so 
the higher the temperature of the water, and the longer the time 
during which the steeping is conducted. E. W. P. 


Amount of Easily Digestible Albuminoids in Germinated 
Maize. By A. Srurzer (Bied. Ventr., 1883, 497).—Maize becomes 
less nutritious by germination, because the albuminoids are decom- 
posed into substances of lower nutritious value than albumin. The 
germinated samples examined contained only a few tenths or even as 
little as Ol per cent. of easily digestible albuminoids. D. A. L. 


Effect of High Farming on the Amount of Nutritious 
Matter in Straw. By M. Mircxer (Bied. Centr., 1883, 500).— 
Three years’ experiments with oat-straw on the highly-cultivated soil 
of Saxony yielded unfavourable results, inasmuch as the straw fre- 
quently contained only 1 per cent. of albuminoids, whereas, according 
to Wolf’s mean, it should amount to 4 per cent. It is for this reason 
that oat-straw is only of small value in Saxony. Other experiments 
with grain show that the amount of albuminoids diminishes with a 
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limited application of nitrogenous manures and vice versd. For 
example, by the use of 2 centners of sodium nitrate and 1 centner of 
superphosphate,* the amount of albuminoids in oat-grain was raised 
from 7 to 11 per cent. (compare Abstr., this vol., 630). 

D. A. L. 


Fertility of a Soil which had been Removed from its 
Original Position and subsequently Replaced. By M. Mircxer 
(Bied. Centr., 1883, 496).—The soil in question was a surface soil 
rich in hamus; it was removed (in order to work the underlying 
lignite) and subsequently replaced; after which operation it was 
lightly manured with artificial manures and sown with barley, when 
a luxuriant crop of straw was obtained. The author suggests the 
following explanation: that by removal the soil becomes looser, and 
moreover during removal, more thorough contact with the air 
ensued, and consequently there was a more energetic decomposition 
of nitrogenous matter, accompanied by nitrification. The detrimental 
effect of the large quantity of nitric acid thus produced could be 
avoided by the abundant use of phosphatic manures, whilst the con- 
sistency of the soil might be improved by a dressing of kainite and by 
mechanical means. D. A. L. 


Fermentation of Manure. By U. Gayon (Compt. rend., 98, 
528—530).—Fresh manure undergoes two entirely different kinds of 
fermentation, according as it is exposed to the air or is kept in a 
closed vessel. If exposed to the air, the temperature gradually rises 
until it attains a maximum of 74°, after which it gradually falls, 
because the mass has become much drier and ceases to oxidise. If, 
however, water is added, combustion recommences and the tempe- 
rature again rises. The development of heat causes the evolution of 
large volumes of vapour, which carry off considerable quantities of 
ammonia. Microscopic examination shows that even in the most 
highly heated portions there are multitudes of torule; micrococci, 
bacilli, ameebe, &c. Similar organisms have been observed in fer- 
menting tobacco, even when the temperature has been as high as 
80°. 

If the manure is carefully protected from the air, there is at first a 
slight rise of temperature up to about 20°, due to absorption of the 
imprisoned oxygen, but afterwards the temperature gradually falls, 
until it is only one or two degrees above that of the surrounding air. 
Large quantities of carbonic anhydride and methane are given off, 
and the manure is found to be full of extremely ‘minute anaerobic 
organisms, which can be cultivated in suitable fluids. When these 
cultivated organisms are brought in contact with cellulose, &c., car- 
bonic anhydride and methane are given off. C. H. B. 


Application of Artificial Manures in the Cultivation of 
Beetroot. (Dingl. polyt. J., 250, 553.)—According to Déhérain, 
ammonium sulphate has an injurious effect on the germination of 


* The extent of land is not mentioned; it is, however, most probably per 
morgen: 2 centners per morgen = 350 lbs. per acre. 
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beetroot when the soil does not contain a sufficient amount of organic 
matter. Ammonium sulphate reduces the yield of crop, whilst 
sodium nitrate diminishes the percentage of sugar. One hectare of 
unmanured soil yielded 46,600 kilos. roots with 16°24 per cent. sugar; 
after the addition of 1200 kilos. sodium nitrate, 57,400 kilos. roots 
with 9°97 per cent. sugar; and after treatment with 1200 kilos. 
ammonium sulphate, 37,200 kilos. with 13°38 per cent. sugar. Holde- 
fleiss, on the other hand, recommends a judicious addition of farm- 
yard manure mixed with a small proportion of sodium nitrate. Farm- 
yard manure may be replaced by superphosphate and sodium nitrate. 
Too large a quantity of nitrogenous manures, however, impoverishes 
the soil. 


Retrograde Phosphoric Acid. By J. Posr (Bied. Centr., 1883, 
448—449).—The superphosphate was examined at various periods ; 
the acid estimated by means of aqueous ammonium citrate at 40° and 
at 90°.- During the first two months as much soluble phosphoric acid 
was reduced as during the succeeding four; the amounts of ferric 
and aluminium phosphates, soluble in water, were also reduced by 
keeping, but a larger amount of these compounds became soluble in 
citrate at 40° ; whilst but little difference was shown by citrate at 90°. 
The reduction must have been occasioned by combination of the 
originally free acid with some of the insoluble portions of the super- 
phosphate, probably alumina or iron, forming calcio-aluminic or 
calcio-ferric phosphate. E. W. P. 


Comparison of Dissolved and Undissolved Phosphates. 
By B. Dyer (J. Roy. Agri. Soc., 1884, 113).—The first experiments 
were made at Horsham in 1882; the soil was a stiff clay containing 
no calcium carbonate. Swedes were grown with 5 cwts. per acre of 
coprolite superphosphate, and with 64 cwts. (the same money value) 
of very finely-ground Cambridge coprolite. The comparison was 
made both with and without dung, but the produce obtained was not 
large; in each case the better result was from the undissolved phos- 
phate. In the following year, oats were grown on the same plots 
without further addition of manure; the produce was again, on an 
average, better where the undissolved phosphate had been employed. 
The experiments with swedes were repeated in 1883. On this occasion, 
235 bushels of lime per acre were ploughed in before sowing the crop. 
The same quantities of manure were applied as before. Owing to the 
dryness of the season, the crops were very small. The produce was 
in this instance distinctly bétter where the dissolved phosphate had 
been applied. These results confirm earlier experiments, showing that 
dissolved phosphates are more effective than undissolved when the 
soil contains lime. In the above experiments, the ground coprolite 
supplied more than twice as much phosphate as the i 4 


Manuring with Potash. By F. Farsxy (Bied. Centr., 1883, 457 
—459).—Pure salts of potassium reduce the yield of the crop, and the 
more the nearer the salt is to the seed. Potassium chloride is less 
lowering. The Stassfurt salts were distinctly harmful to barley and 
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rye, but the lowering effect is less the more moisture there is in the 
soil, which renders the solution of the salts dilute. Experiments with 
other crops showed that advantage was derived from the use of Stass- 
furt salt with most crops, excepting barley, oats, and, to some degree, 


rye and clover. Autumn manuring is better than spring. 
E. W. P. 


Action of Sulphuric Acid asa Manure. By F. Farsky (Bied. 
Centr., 1883, 447).—Strong sulphuric acid as well as sodium hydrogen 
sulphate in solution were applied to soil in boxes. The experiments 
were in duplicate, one set after the first moistening was not further 
wetted, but the other was kept moist with plain water. 

The results were that the moistened sets brought no higher yield 
than a blank set, whilst the yields from the soils kept dry we 
lowered. E. W. P. 


Analytical Chemistry. 


Apparatus for the Reduction of Measured Gas-volumes to 
Normal Condition. By U. Kreuster (Ber., 17, 29—34).—The 
author describes two forms of apparatus, the principle of which is 
the same as in Vernon Harcourt’s apparatus (Abstr., 1883, “<— 

A. K. M. 

The Alkaline Reaction of Glass as a Source of Error in 
Analysis. By U. Kreuster and O. Henzotp (Ber., 17, 34—40).— 
Whilst repeating Kjeldah]’s experiments on the formation of ammonia 
by the action of sulphuric acid and potassium permanganate on 
organic compounds (this vol., 364), the authors made comparative ex- 
periments with pure ammonium salts, with the result that too high a 
percentage of ammonia was found. The same result was observed in 
blank experiments when no ammonia was present, the average alka- 
linity (estimated as ammonia) from three experiments being equal to 
2°13 mgrms. nitrogen. The authors have traced this source of error 
to the decomposition of the glass employed in the experiments ; they 
have also compared different sorts of glass, namely (1), readily fusible 
Thuringian glass ; (2), less fusible Thuringian glass; (3), combustion 
tubing of very refractory Bohemian glass, and (4), more readily 
fusible Bohemian glass. Of these, the first is far the most readily 
attacked by water, the third being the least attacked, and yielding 
results which require no correction. The fourth is nearly as good as 
the third, whilst the second is much more readily acted on. The 
alkaline reaction of glass may be easily shown by boiling red litmus 


tincture in a test-tube, and by other such simple experiments. 
A. K. M. 


Test for Available Chlorine in Bleach Works and Similar 
Establishments. By R. Baur (Dingl. polyt. J., 251, 173—177).—The 
author considers that the simplest, quickest, and most accurate 
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method of determining the available chlorine in the baths of bleach 

works, paper works, &c., is Dupasquier and Bunsen’s modified iodine 

method, a detailed account of which is given in the original paper. 
D. B 


Purification of Hydrogen Sulphide by Means of Hydrochloric 
Acid. By W. Lenz (Ber., 17, 209).—A reply to the criticisms of 
Otto (this vol., 638) on the method of purification of hydrogen sulphide 
from traces of arsenic as described by the author (this vol., 215). 

A. J. G. 


Titration of Sulphurous Acid and its Salts. By G. Lunar 
(Dingl. polyt. J., 250, 530—533).—Formerly it was assumed that an 
aqueous solution of sulphurous acid could be titrated with litmus 
exactly as the strong mineral acids are; that is, that the change of 
colour takes place when 2 mols. sodium hydroxide have been added 
to 1 mol. sulphurous acid. This, however, is not the case, as NaHSO, 
is neutral to litmus. Litmus has been recently replaced in many 
cases by methyl-orange, which presents greater advantages for titrat- 
ing carbonates or sulphides, The orange cannot, however, be em- 
ployed with organic acids. 

Thomson’s experiments (Chem. News, 47, 136) having brought 
forward the important fact that the salts of sulphurous acid present 
have different kinds of neutrality towards indicators, the author 
repeated his experiments in order to confirm Thomson’s results: in 
the course of this investigation, the author made a series of interesting 
experiments on the titration of bisulphites and of free sulphurous 
acid. He concludes that litmus and phenacetolin should be entirely 
rejected for the titration of sulphurous acid, for totally different 
results are obtained according as the change of colour is taken at a 
decided blue or a decided red. Methyl-orange, phenolphthalein, and 
rosolic acid are equally well serviceable; in the case of the orange, 
however, it must be noted that 1 mol. SO, is saturated by 1 mol. 
K’HO, and in the case of phenolphthalein and rosolic acid, by only 
half a molecule, ¢.e., one equivalent of SO, to one of KOH. A further 
confirmation of these results was obtained by some experiments with 
sulphites. 

The novelty of the author’s experiments is the abnormal behaviour 
of litmus and phenolphthalein. D. B. 


Action of Soda Lime and Magnesia on the Salts of Am- 
monia and Organic Amines, and on the Titration of Aniline. 
By G. Lunee (Dingl. polyt. J., 251, 36—41).—The author has made 
a series of experiments in order to ascertain which of the above- 
named three bases is the best adapted for liberating ammonia in 
analytical operations, The following conclusions were arrived at :— 

1. Lime, magnesia, and soda in excess liberate all the ammonia 
contained in ammonium chloride equally well. The distillation 
should not, however, occupy much less than three hours, otherwise 
even lime or soda fail to expel all the ammonia. 

2. In the presence of fatty (ethylamine) or aromatic amines 
(aniline), these are liberated under the same conditions as ammonia, 
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so that the assumption that magnesia avoids the decomposition of 
the organic amines originating in coal-tar and possibly contained in 
commercial ammonium salts, is erroneous, the employment of mag- 
nesia offers no advantage in respect of estimating the ammonia 
alone without the other amines. Quinoline was found to behave like 
aniline. 

3. Lime and soda when distilled for three hours with an excess of 
ammonium chloride, liberate their full equivalent of ammonia; mag- 
nesia, however, on distilling for 3 to 5 hours, expels only about 85 

r cent. of the theoretical quantity of ammonia (probably owing to 
the formation of a basic magnesium chloride difficult to decompose). 
Hence magnesium must always be employed in excess, whilst this is 
not necessary in the case of lime or soda. 

Referring to the titration of aromatic amines, the author has 
found that methyl-orange when employed as indicator, is not changed 
by aniline salts, whilst aniline itself shows the reaction of a base. 
The same is the case with ortho- and para-toluidine, xylidine, meta- 
and para-phenylenediamine. Experiments have been made with 
these bases in the hope of being able to estimate the relative propor- 
tions of aniline and toluidine in commercial aniline oils, taking 
advantage of the difference of molecular weights, and although it was 
possible to titrate very small quantities of aniline mixed with ammonia 
salts with sufficient accuracy by methyl-orange, it was impossible to 
quantitatively estimate aniline along with toluidine in this way; 
owing to the fact that a slight difference in the test acid consumed 
(1 ¢.c. = 0°093 gram aniline or = 0°109 toluidine) will indicate a 
considerable difference in the proportion of the amines. D. B. 


Estimation of Lead as Lead Dioxide by Means of the 
Electric Current. By F. Tenney (Amer. Chem. J., 5, 413—415).— 
Luckow, May and Riche have previously used this method. Using a 
solution of known strength of pure lead nitrate, very good results 
were obtained, when about 10 per cent. of nitric acid was added. A 
solution containing about 12 parts of copper to one of lead, allowed of 
an accurate separation and determination of the two metals, when 
from 14 to 10 per cent. of nitric acid was present. In presence of 
iron the separation is also accurate. If iarge amounts of lead are 
present, either an aliquot portion must be taken, or a platinum dish 
may be made the positive pole and the dioxide washed by decantation. 
In the analysis of slags and mattes, the copper and lead are best pre- 
cipitated by sulphuretted hydrogen, and the solution of the sulphides 
in nitric acid electrolysed. H. B. 


Qualitative Separation of Tin, Antimony, and Arsenic. By 
E. Beraiunp (Ber., 17, 95—98).—The solution of the sulphides in 
ammonium sulphide obtained in the usual way is acidulated with 
hydrochloric acid, the precipitate well washed, boiled with water, and 
sodium sulphide added. The solution is then boiled with copper 
oxide, when copper sulphide is formed and a colourless liquid ob- 
tained, containing sodium stannate, antimoniate, and arsenate; when 
cold, alcohol (f—-4 vol.) is added to the filtrate, producing a white 
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precipitate containing the antimony. The filtrate is boiled to expel 
the alcohol, ammoniam chloride added in excess, and then (whether a 
precipitate has been produced or not) a few drops of ammonia. Hydro. 
gen sulphide is passed through the liquid, and if a precipitate forms, 
the passage of the gas is continued until the latter is dissolved. The 
arsenic is then thrown down as ammonium magnesium arsenate by 
the addition of ammonia (4 vol.) and magnesia mixture, and the 
filtrate treated with hydrochloric acid, which precipitates the tin as 
stannic sulphide. A. K. M. 


Testing Grape-sugar, and some Reactions of Sugars. By 
Worm-Miitter and others (Bied. Centr., 1883, 492—495).—A great 
many of the publications referred to in this memoir have already 
appeared in this Journal (Abstr., 1883, 38, 624, 829, 1176; 1884, 
502). Pure dextrose has been prepared from cane-sugar in the fol- 
lowing way :—About 300 grams of finely powdered cane-sugar are 
mixed gradually in course of some weeks with 600 c.c. of 80 per cent. 
alcohol and 20 c.c. of fuming hydrochloric acid. The sugar dissolves, 
and after some time dextrose separates in beautiful white crystals, 
which are washed with alcohol and dried at 100°; they are easily 
recrystallised either from methyl or absolute ethyl alcohol. 50 per 
cent. of the raw sugar is converted in this manner. The description 
of Vivien’s method (this vol., 502) is not quite aceurate. The solution 
of 10 grams of sugar in 200 c.c. of water is mixed with diluted 
Fehling’s solution of various strengths of which 10 c.c. represent 
respectively 0°01, 0°009, and 0-001 gram of glucose. To determine 
the amount of starch-sugar in sugar cane, Geissler makes use of the 
powerful reducing action which the former exerts on Fehling’s soln- 
tion, whereas the latter is inaetive until “inverted.” Starch-sugar 
has been detected in a commercial raspberry-juice. D. A. L. 


Salicylic Acid in Beer and Wine. By J. A. Barra (Bied. 
Centr., 1883, 495—496).—In two series, each of three experiments, 
Ladureau employed (1) beer alone, and beer mixed respectively with 
(2) 4 and (3) 8 grams of salicylic acid per hectolitre. The three beers 
were exposed to the air (during spring in one case, and in the second 
series during summer) for two weeks and subsequently closed up for 
a month, after which period they were exumined :—beer (1) was very 
sour; beer (2) only slightly; beer (3) not at all. To complete the 
investigation, the salicylated beer was employed for dietetic purposes 
for several weeks without any deleterious effect on the health of the 
experimenter. Therefore the addition, at most, of 10 grams of salicylic 
acid per hectolitre preserves the beer without affecting its use as a 
beverage. 50 to 80 milligrams of salicylic acid per litre is sufficient 
to prevent wine turning sour. The author therefore defends the use 
of salicylic acid, and maintains that a prejudicial amount would never 
be added owing to the facility with which salicylic acid may be 
accurately estimated. D. A. L. 


Method of Testing Butter for Foreign Fats. By H. Brcxurts 
(Dingl. polyt J., 251, 240).—The author has tested butter in accord- 
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ance with Reichert’s method. 2°5 grams of the dried fat were 
saponified with 1 gram of potassium hydroxide and 20 grams of 80 
rcent. alcohol. The mixture was heated on a water-bath to expel 
the alcohol; it was then diluted with 50 c.c. of water, and, as soon 
as the soap had dissolved, 20 c.c. of dilute sulphuric acid (1 acid to 
10 vols.) were poured in and the mixture distilled, a platinum spiral 
being introduced to avoid bumping. The distillation was continued 
until exactly 50 c.c. were obtained. In the case of genuine butter, 
Reichert found that 14 c.c. of decinormal soda-solution were required 
to neutralise the distillate, but the author had to employ from 15°6 to 
17°5 ¢.c., and concludes therefore that Reichert’s numbers were too 
low. He also states that in order to obtain concordant results it is 
necessary to adhere strictly to the above proportions. D. B. 


Analysis of Beeswax. By O. Henuyer (Dingl. polyt. J., 251, 
168—170).—The author dissolves 3 to 5 grams of beeswax in about 
50 c.c. of methyl alcohol and titrates the cerotic acid with phenol- 
phthalein and a solution of alcoholic potash, 1 c.c. corresponding with 
0'3—0'4 c.c. of normal sulphuric acid. Having added potash in 
excess, the myricin is saponified and calculated from the quantity of 
potash required for the complete saponification, assuming that 1 c.c. 
normal alkali neutralises 0°41 gram cerotic acid and decomposes 
0676 gram myricin. The anthor obtained the following results :— 


English wax from— 
Cerotic acid. _ Myricin. Total. 


14°35 88°55 102-90 

14°86 85°95 100°81 

13°22 86°02 99°24 
Lincolnshire 13°56 88°16 101°72 
Buckingham 14°64 87°10 101°74 
Hertfordshire 15°02 88°83 103°85 
New Forest 14°92 89°87 104°79 
Lincolnshire 15°49 92-08 107°57 
Buckingham 15°71 89°02 104°73 
Eight samples from 

merchants 13°12—15°91 86°73—89°58 99°85—105-49 


Other kinds of wax from— 
15°16 88°09 103°25 
Madagascar 13°56 88°11 101-67 
Mauritius 13°04 88°28 101-32 
12°17 95°68 107°85 
i 13°72 96°02 109°74 
Jamaica 13°49 85°12 98°61 
14°30 85°78 100-08 
13°44 89°00 102°44 
13°92 89°24 103°16 
13°18 87°47 100°65 
13°06 92°79 105°85 
13°16 88°62 101°78 


” 
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The English wax contained an average of 14°4 per cent. cerotic acid 
and 88:09 per cent. myricin. The foreign kinds were mostly coloured, 
and some had been adulterated with fat. The organic adulterants are 
either acids, palmitic or stearic acid ; inert or saponifiable substances, 
stearin, palmitin, Japanese wax, spermaceti and carnauba wax; or 
substances which are not acted on by alcoholic potassium hydroxide, 
paraffin. 1 part stearic acid = 1°443 cerotic acid; 1 part palmitic 
acid = 1°601 cerotic acid, whilst 1°518 of the latter is equal to 1 of a 
mixture of these fatty acids. 1 part of a mixture of palmitin and 
stearin is equal to 2°391 myricin. Japan wax contained 6:21 percent. 
palmitic acid and 9412 per cent. palmitin. Spermaceti being as 
costly as beeswax is sometimes used as a substitute. Carnanba wax 
yielded 6:09 per cent. cerotic acid and 92°18 per cent. myricin. It is 
added to beeswax when the latter has been treated with fat. When 
paraffin is employed, the percentage of acid and saponifiable matter is 
reduced in proportion to the quantity of paraffin present, and can be 
calculated by difference unless other adulterants have been used, in 
which case it is necessary to determine the paraffin. If A is the per- 
centage of free acid calculated as cerotic acid, and B the unsaponi- 
fiable substances calculated as myricin, we obtain the following equa- 
tion, assuming 2 to represent the unknown quantity of cerotic acid, 
y that of the fatty acids, z of myricin, and w of the remaining sub- 
stances :—a = 25°649 — (0°1689A + 0°1073B). @# + 1518y = A; 
z = 6117 2, and z + 2:391w = B. On multiplying the quantity of 
cerotic acid by 6°117, we obtain the amount of myricin which when 
added to the former gives the percentage of wax. A mixture of 79°98 
per cent. wax and 20°02 fat gave 11°30 per cent. cerotic acid, 69°12 
myricin, 0°46 fatty acids, and 19°07 fat corresponding with 80°42 per 
cent. wax and 19°53 per cent. fat. 

The sp. gr. of beeswax varies from 0°9625 to 0°9675. Paraffin and 
fat are lighter than beeswax, whilst the fatty acids and resin increase 
the sp. gr. of beeswax. D. B. 


Technical Chemistry. 


Consumption of Fuel for Heating Boilers. By Scuevrer- 
Kestyer (Dingl. polyt. J., 2&1, 278—283).—A reply to Buute, who 
criticised the author’s results on the heat of combustion of coal. 


D. B. 


Analyses of Combustible Minerals. By Bovusstngautt (Ann. 
Chim. Phys. [5], 29, 363—392).—This paper contains an account 
of the examination of a variety of bitumens, lignites, &c.; the results 
of the analyses of which are contained in the following table :-- 


i i ie a i i -- 


or" va Ff SF ee 


TECHNICAL CHEMISTRY. 


fo) 
Z 


s 


CorFNFOSO SCCOM 


lleglalgs 


Liquid bitumen of Bechelbronn . 

Bitumen of Bocanémé.........0++0+++ 

Bitumen of Schwabwiler........seeeseeees 

Bitumen of Ambalema, Magdalena ........ 

Liquid bitumen, Hatten (Alsace) ........ 

Bitumen of Orinoco 

Black naphtha of Balakhany........++s+eee++ 

Bitumen of Bastennes........eeeeeesecseevecs 

Bitumen of Pont-du-Chateau....... 

Bitumen of Abruzzi, Naples eeseccces: 

Bitumen of Chinese fire-wells (filtered) ........ 
ib a a (squeezed out) .... 

Bitumen of Judea .......esee00e oe cecceccees 

Asphalt of Coxitambo, Peru ......+eeeeeeeeess 

Asphalt of Oran, Algeria ....++eeeeeees 

Asphalt of Egypt 

Mineral wax of Baku, Russia.......... 

Fossil resin of Bucaramanga ........ 

Fossil resin of Santa-Rosa, Antioquia .... 

Fossil resin of El Retiro, Antioquia 

Copaline of Highgate ............. ecccccccces 

Copaline of India.......eseeeeeeees 

Guayaquilite resin, Ecuador .......... 

Retinasphalt of Bovey-Tracy 

Elaterite of Australia..s.....ceeeseseeees 

Elaterite of Wallachia ......... 

Jonite of California..........+.+ 

Torbanite of Scotland ......s00.ceceseeseeeees 

Dysodil of Roth ....5...seeeeeee 

Dysodil of Sicily ... 

Lignite of Chile ........ 

Lignite of Antioquia .........eeeeee08 

Bituminous lignite of Elboyen ........ 

Jet of Spain .. ...seececececeeece 

Fibrous coal of Antioquia ....... 

Coal of Canoas, Bogota .. 

Cannel coal of Montrambert ..... eccccces 

Fossil charcoal of Montrambert .......... 

Coal of Montrambert oe cecccces 

Fossil charcoal of Blanzy ......+esseeeeee 

Anthracite of La Mure, Isére......... 

Spheroidal anthracite ....60..+.seee++ 

Anthracite of Borneo .. ........0eeeees 

Anthracite of Chile..........++:- 

Anthracite of Pembrokeshire.. .. 

Anthracite of Muso........+.eee05 

Adamantine anthracite ........ 

Graphite of Korsth........0.seeeee 
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Self-purification of Peaty Waters. By W. N. Harrizy (Bied. 
Centr., 1883, 433—435).—Tidy refers the loss of organic matter which 
peaty water suffers to oxidation. The author quotes experiments 
made by himself which corroborate the statements of others, that the. 
qmount of organic matter which is oxidised is but small. With the 
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theory that the organic matter is carried down by suspended mineral 
matter, the author cannot fully concur, for although sandy clay and 
sand did not decolorise the water, yet magnesia and chalk had some 
action. Good results were obtained by the use of very hard spring. 
water, still better with aluminium sulphate, and the best by employing 
aluminic, ferric, and manganic hydroxides. E. W. P. 


Analysis of a Pit-water. By O. Arcus and C. Hassack (Dingl, 
polyt. J., 251, 132—135).—This water was drawn from the lignite 
mines at Wolleschnick in the domain of Frauenburg in Bohemia. The 
object of its examination was to ascertain whether it was serviceable 
as a feed-water for fish-ponds. The water had a dark-brown colour 
from the presence of much suspended matter. After filtration its 
colour was a pale yellow. 100,000 parts yielded 55°8 suspended 
matter composed of 24°4 inorganic and 31°4 organic matters. The 
former contained silicic acid, alumina, ferric oxide, lime, magnesia, 
sodium, and potassium silicates. The organic matter consisted mainly 
of coal. 


100,000 parts of this water contained :— 


Solid residue 20°51 parts 
Residue after ignition 16°80 
Total hardness , 


From the results of the analysis given in the original paper, the 
authors are of opinion that the water is not suitable for the above 
purpose; a large proportion of organic matter is objectionable, since 
it would absorb the oxygen dissolved in the water and deprive the 
fish of this essential constituent. D. B. 


Preparation of an Antiseptic Compound. By C. Ascumany 
(Dingl. polyt. J., 251, 143).—For the preparation of this substance, 
called ‘‘antibacteride,” the author heats 338 parts borax with 198 
glucose, in the presence of a small amount of water. When the 
fusion is complete, he adds 124 parts boric acid, whilst constantly 
stirring, until it has been dissolved, and causes the liquor to evaporate 
at a gentle heat until a sample of it solidifies when run on a cold 
plate. The resulting mass is soft and translucent, forming an anti- 
septic suitable for the preservation of provisions. Its composition is 
represented by the formula,C,H,.0.,Na,B,0;,3H;BO,,. 


Use of Boric Acid for Preserving Food. By J. Forster (Dingl. 
polyt. J., 251, 170—172).—From a series of experiments made with a 
view to determine the action of boric acid on the animal system, the 


author draws the following conclusions: The admission of boric acid 
as addition to food, even in very small doses, is injurious to the 
digestive organs. This injurious action depends on the circumstance 
that boric acid acts so as to materially increase the proportion of 
solid matters and nitrogen in the feces separated. It is also a 
remarkable coincidence that the action of boric acid on the intestinal 
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discharge is well marked, even by the exhibition of as little as 
0'5 gram per diem. Moreover, this action is indirect relation to the 
quantity of acid taken, and is maintained for some time after the 
doses of acid have ceased. The action described is perceptible, not 
only with vegetable or animal foods, which contain a large proportion 
of indigestible ingredients, but also when highly digestible food, such 
as milk and eggs, is taken. Food to which boric acid has been added 
tends to cause an increase in the secretion of gall during assimilation. 
Its most important action, however, is the increase which it causes 
in the discharge of albuminous substances from the intestinal canal, 
From this it is evident that its use as a food preservative is not as 
beneficial as hitherto assumed, D. B. 


Process for Converting Liquid Mineral Acids into a Solid 
Form by the Addition of Kieselguhr. (Dingl. polyt. J.,251, 96.) 
According to an invention patented by Vorster and Griineberg, acids 
are mixed with kieselguhr or asbestos with a view to facilitate their 
transport. A mixture of 4 parts acid and 1 of kieselguhr forms a 
paste, which can be used for some operations without re-separation, 
e.g., sulphuric acid for the purification of paraffin and the preparation 
of carbonic anhydride for mineral water making D. B. 


Utilisation of Phosphatic Slags. By C. Scuerrster (Dingl. 
polyt. J., 251, 191).—In order to oxidise the férrous and manganous 
oxides in the slags from the basic process into ferric and ferroso- 
ferric, manganic and manganosomanganic oxides, and effect the 
decomposition of the sulphides, the author subjects the slag in pieces 
of fist-size to a careful roasting process in the presence of an abundant 
supply of air. The slag is then treated with water or steam, when, 
owing to the conversion of calcium oxide into caltium hydroxide, an 
extremely fine powder is obtained. By this treatment the slag is 
obtained in a more finely divided state than by mechanical means, 1.e., 
pulverisation in disintegrators or other grinding machines. 

: D. B. 


Process for Preparing Dichromates: By T. Roemer (Dingl. 
polyt. J., 251, 192).—100 parts chrome ore’ are fused with 150 lime, 
40 potash, and 30 soda. The melt is lixiviated with water, and the 
resulting liquor of potassium and sodium chromate treated with sul- 
phuric or hydrochloric acid, the requisite amount of acid being calcu- 
lated in accordance with the equation K,Na,Cr,0, + H,SO, = 
K,Cr.0, + NaSO, + H,O. Potassium dichromate is formed, 
together with sodium sulphate, which is separated by evaporation. 

D. B 


Utilisation of the Waste Waters from Wool Washing Works. 
(Dingl. polyt. J., 251, 230.)—Referring to Fischer’s process for 
lixiviating wool with water, and evaporating the resulting liquors for 
the recovery of potash, it is stated that 100 kilos. of wool produce 
80 liters of liquor of 10° B. 100 liters of this liquor give 6°5 kilos. 
residue by evaporation containing about 70 per cent. potash. 

Delattre evaporates the liquors to a density of from 10 to 12° B., 
and fuses the residue. The resulting crude potash contains 
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K,CO3. K,S0,. KCL Na,CO. Insoluble. © Loss. 
80 6 4 3 5 2 


‘After the extraction of the suint the wool is washed, the resulting 
soap waters being treated with hydrochloric acid and ferric chloride 
for the recovery of the fatty acids. 

According to Braun, the separation and purification of suint is 
effected by treating the sweat of wool with water. Thus a compound 
called “ lanoline” is obtained, which when heated splits up into suint 
‘and water. Suint is suspended in the wool washings in the form of 
lanoline, and is separated by passing the wash waters through hydro- 
extractors. The mass is purified by washing it with water, heating 
and decanting the fat; by rinsing the latter with water, white lanoline 
is obtained. With water, commercial suint forms sodium carbonate 
or hydroxide, soap, and a milky substance from which lanoline is ob- 
tained when'the mixture is subjected to the above treatment. 

Lortzing precipitates the suint from wool wash-waters with lime 
and ferrous sulphate, and utilises the resulting sludge for the pre- 
paration of bituminous cement. The pressed sludge is dried, ground, 
mixed with 15 per cent. suint,and heated to 200°, after which it is 
treated with an equal weight of calcium carbonate. D. B. 


Influence of Titanic Acid on the Fusibility of Refractory 
Earths. By H. Secer (Dingl. polyt. J., 251, 94).—100 parts of 
Zettlitz kaolin of 98°5 per cent. purity were mixed with from 5 to 10 
per cent. of silicic acid on the one hand, and an equivalent amount of 
titanic acid on the other hand. The mixture was formed into small 
cones and exposed in Deville’s blast furnace to a temperature between 
those at which wrought iron and platinum melt. Treated in this 
manner, the kaolin gave a white hard mass of well-defined form, 
translucent at the edges, and with a dull surface. 100 parts kaolin 
mixed with 5 parts silicic acid gave a well-defined form, snow-white 
in colour, somewhat porous, translucent at the edges, dull surface, 
and giving on fracture a porcelain-like appearance. A mixture of 
100 parts kaolin with 10 parts silicie acid gave a similar result, but a 
more porous product on fracture resembling porcelain still more 
closely. The cone composed of a mixture of 100 parts kaolin with 
6°65 titanic acid had a bluish-grey glazed surface, and proved on 
fracture to have thoroughly sintered together. 100 parts kaolin, 
mixed with 13:3 titanic acid, fused completely to a dark bluish-grey 
bead of enamel. 

Hence the presence of titanic acid has an influence on the fusibility 
of refractory clays which is exactly the reverse of that which silicic 
acid exerts, the conditions of temperature being the same. It is 
therefore important to take into consideration the amount of titanic 
acid present in earths to be employed as refractory materials. It is 
not improbable that the bluish-grey colour which some clays develop 


when heated very strongly is due to the presence of titanic acid. 
D. B. 


Process for Preparing Ochre Colours. By S. H. Conn (Ding. 
polyt. J., 251, 240).—The author obtains ochre pigments by treating 
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a mixture of lead oxide and chloride with nitric acid, aluminium sul-. 
phate, and potassium dichromate. He then adds water, and intro- 
duces sulphuretted hydrogen into the mixture until the desired tint is 
obtained. D. B. 


Application of Electricity in Chemical Industry. By F. 
Fiscuer (Dingl. polyt. J., 251, 28—32).—The practical difficulty of 
utilising electricity for metallurgical purposes has been its cost of 
production, although since the introduction of dynamo-machines the 
application of electricity in metallurgy has made more progress. 

According to Kohlrausch, a current of 1 weber deposits 
6779 mgrms. of silver per minute, whilst 1 ampére (= 10 webers) 
corresponds to 3°96 grams silver per hour in a cell. For practical 
purposes it may be assumed that a current of 100 ampéres deposits 
1 mgrm.-equivalent of the various substances per second. Thermo- 
chemical researches have, however, given different values to: the 
various compounds, e.g. :— 


Heat of formation Heat of solution Heat of formation 
Reaction. of the compound. of the compound. in aqueous solution. 
+ 15,630 112,840 
+ 3,010 96,250 


+11,080 67,710 

— 3,300 59,860 

+ 4,450 27,260 

+ 350 81,140 

+29,920 157,160 

sd = 106,090 
Cu.0.80,.Aq -. — — 55,960 
Ag,.0.N,0;,Aq.. — ~— 16,780 


Kiliani is of opinion that the electromotive force of a Daniell’s 
element is equivalent to the difference of the thermal values corre- 
ponding with the chemical processes involved therein, 7.e., 106,090 — 
55,960 = 50,130 cal. Assuming that the E.M.F. of a Daniell’s 
element is equal to 1°12 volts, 1 volt would be equal to 44,760 cal., 
and it would therefore be possible to calculate the E.M.F. from the 


thermal units, e.g. :— 
E.M.F. calculated 


Calorific value. therefrom. 

0°37 volt. 

046 =,, 

Cu.0.N,0;.Aq 117 ,, 
Cu.0.80s.Aq 1:25 ,, 


The deposition of pure silver from a mixed solution of the sulphates 
or nitrates of silver and copper would be effected by the use of an 
E.M.F. of 1°17 and 1:25 volts respectively. Braun has, however, 
shown that a part only of the heat of combination is transformed into 
current energy; whilst Jahn found that in spite of the different 
amounts of chemical work which must be supplied by the current for 
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the decomposition of, e.g., zinc and copper sulphates, the entire loss of 
energy in the circuit is the same in both cases, for in the deposition of 
1 kilo. copper and 1 kilo. zinc, 1807 and 977 cal. are developed, corre- 
sponding with— 
Free heat. Chemical work. 
ZnSO,.... (63,216 cal. + 106,090 cal. = 169,306 cal. 
CuSQ,.... 114,744 ,, + 55,960 ,, = 170,704 ,, 


The total amount of electricity abstracted from the battery during 
the decomposition was equal to 170,000 cal. (approximately). When 
no chemical work is done, that is, when the platinum electrodes are 
replaced by zinc and copper electrodes, the amount of heat liberated 
in the deeomposition of CuSQ, is equal to 78,994 cal., and in the case 
of ZnSQ, to 79,916-cal. 

According to Kiliani, the following ores are good conductors of 
electricity :—Tin ore, silver glance, red silver, galena, copper glance, 
purple copper, copper pyrites, sulphuretted ores of nickel and cobalt, 
und iron pyrites. The following are bad or non-conductors :—Grey 
antimony ore, tin pyrites, white lead ore, red copper ore, malachite, 
lasurite, grey copper ore, blende, and calamine. D. B. 


Investigations on the Welding of Iron. By E. P. Bornme 
(Dingl. polyt. J., 251, 71—77).—In 1880 the German Society for 
Promoting Technical Industry appointed a commission to inquire into 
the capacity of different kinds of iron for welding. The author now 
gives an account of the experiments which were made, and of the 
results which were obtained. The samples of iron experimented with 
were prepared from the same material (ingot iron from the Gutehoff- 
nungs Hiitte), and consisted of a series of unwelded and welded 
round bars. Experiments were made also with bars from ordinary 
Silesian iron. 

The subjoined table (p. 787) gives the results of the investigation. 

In comparing these results with the chemical constitution, the fol- 
lowing conclusions are arrived at:—The molecular adjustment of iron 
has a much greater influence on its capability of being welded than 
the amount of carbon present. This property of iron increases with 
the amount of silicon, and decreases with that of the manganese 
present. This is due to the fact that during the oxidation in the 
welding operation the silicon produces a slag which dissolves the 
resulting ferrosoferric oxide. In the case of ingot iron, it was found 
that the amount of silicon ‘was the same before and after welding, and 
it is not improbable that the modified condition in which this element 
is present in ingot iron explains this want of influence on the welding 
property. Whilst Ledebur supposes that the total amount of foreign 
constituents in unwelded iron is about 70 per cent. greater than in 
welded iron, the results of the present investigation show that the 
percentage of silicon, phosphorus, carbon, and manganese in the 
harder kinds of ingot is 0°717, in the softer kinds 0-423, and in weld 
iron 0°520. According to Reiser the welding of iron is influenced by 
the chemical constitution, inasmuch as its molecular condition, that is, 
the property of crystallising, depends thereon. 
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Silesian 


Hard ingot iron. | Soft ingot iron. eel nam 


Properties. 
Not Not Not 
welded. welded. -| welded. | Welded. 


Tensile strength (kilos. 
eae eet, 50°7 . 45 *4 ‘ 40°7 
Expansion in cent., 
perme How i 
1. On 100 mm., ée., 
50 mm. on each side 
of the fractured 
Place ..-cecsecsees 
2. On 200 mm., i.e., 
100 mm. on each 
side of the frac- 
tured place ....... ‘ ‘ ‘ 5:1 ‘ 7°7 
Transverse contraction 
in r cent. of the 
original diameter.....| 34°9 , ; 10°5 . 14°0 


In conclusion, it is recommended to abstain from welding ingot iron, 
as it can be cast with ease into any form or size. D. B. 


Evolution of Gas from Steel Castings. By F. Miiurr (Dingl. 
polyt. J., 251, 82—91).—Contrary to Pourcel’s assumption that the 
gas evolved from steel castings consists of carbonic oxide, the author 
found only hydrogen and nitrogen in the occluded gases given off 
from steel ingots. Pourcel has, however, recently shown that the gas 
evolved during the solidification of steel contains the more hydrogen 
the richer the metal is in manganese. The author is of opinion that 
the rising of steel in the mould is due to the presence of hydrogen, 
whilst the frothing and crackling is attributed to the absorption of 
carbonic oxide, which escapes in the form of bubbles of gas when the 
fluid metal has been reduced to the solidifying temperature. The 
basic metal, without any addition, contains mainly hydrogen and 
nitrogen, and small quantities of absorbed carbonic oxide, hence it is 
more quiescent in the mould, although it shows a great tendency to rise. 
Carbonic oxide is formed on adding spiegeleisen or ferromanganese, 
and the steel being saturated with the gas, then froths up, and emits 
gas bubbles until it begins to solidify, when hydrogen is again 
evolved. When silicide is added steel may be formed without the 
evolution of carbonic oxide. Whilst the author assumes that silicon 
augments the solubility of the gases in steel, and Pourcel supposes 
that it diminishes or annuls it, Brustlein is of opinion that silicon and 
manganese render the steel more porous, so that the gases are better 
able to pass through the mass of cast metal. 

In conclusion, it is stated that if the formation of bubbles is attri. 
buted to the presence of hydrogen, it is essential to conduct the final 
operation in connection with the casting of steel in dry air; on the 
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other hand, if carbonic oxide is the gas evolved, the decomposition 
should be effected by silicon, which will destroy the bubbles. 
D. B. 


Zine from Pyrites Residues. By M. J. Creutz (Chem. News, 
49, 62—63).—In one process for recovering the zinc from pyrites 
residues, the burnt ore is lixiviated, the lixivium concentrated to 
crystallising point, mixed with sodium chloride in quantity equal to 
the zinc sulphate dissolved, whereupon sodium sulphate is deposited. 
When the concentration reaches 50° B., various ferrous and sodium 
sulphates separate out, and zinc chloride remains in solution. None 
of these separations are sharply indicated, nor are the reactions as 
simple as they appear, and therefore the dry residue from the last 
solution contains about 85 per cent. zinc chloride and 15 per cent. 
sodium salts. It is for this reason unsuitable for the preservation of 
wood ; it can, however, be used with advantage for the preparation of 
zinc hydroxide to be used in desulphuring alkaline lyes; for this 
purpose it is simply necessary to treat with milk of lime, and separate 
and wash the precipitated zinc oxide. 

In another process, the burnt ores are exposed to the air in order to 
further oxidise the iron, manganese, and sulphurous acid ; they are then 
systematically extracted in a series of tanks, so that the final solution 
is of 20° B., contains scarcely any iron and only traces of manganese 
and cobalt. This is mixed with calcium chloride solution 15° B., and the 
calcium sulphate separated ; the filtrate (10° B.) is evaporated, chloride 
of lime added to precipitate the manganese and cobalt, and at 48° B. 
the whole of the calcium sulphate separates and the solution contains 
zinc chloride mixed with a small quantity of sulphate. This process 
yields a zinc chloride applicable to all purposes; but it has the draw- 
back of being very dilute, and does not produce any saleable bye- 
product like the sodium sulphate in the above process. The removal 
of zinc and sulphur from the burnt ore increases its value for subse- 
quent metallurgical treatment. D. A. L. 


Process for Preparing Hydrocarbons. By E. Hevsser (Dingl. 
polyt. J.,251, 192).—For the preparation of low-boiling hydrocarbons, 
the author subjects coal to destructive distillation and the simul- 
taneous action of gaseous chlorine and hydrochloric acid gas. High- 
boiling hydrocarbons are obtained by subjecting a mixture of coal 
and zinc chloride, or coal, coal-tar, and zine chloride, or coal, coal-tar 
oil, and zine chloride, to gestructive distillation in a current of 


hydrochloric acid gas. D. B. 


Products of the Dry Distillation of Wood at Low Tempera. 
tures. By C. F. Masery (Amer. Chem. J., 5, 256—263).—Three 
samples of crude methyl alcohol, prepared in the manufacture of 
acetic acid by the dry distillation of wood at low temperatures, were 
examined ; they were collected (a) at the beginning of the distillation, 
(b) after several hundred gallons had distilled, and (c) when the dis- 
tillation of methyl alcohol was well advanced. These samples were 
subjected to fractional distillation. The most volatile portion in each 
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case was proved to be acetaldehyde. The fraction boiling at 25—40° 
from (a) was shown to contain methyl formate, which has not 
hitherto been recognised as a constituent of wood-spirit ; the presence 
of methylal could not be determined. The fraction 50—54° from (a) 
ve reactions for aldehyde and acetone, and fractious 54—56° from 
(a) and from (b) were nearly pure methyl acetate. The bulk of the 
methyl alcohol was found in fraction 65—68° from (c). Dimethyl- 
acetal could not be detected. The amount of acetone—which affects 
the value of wood-spirit for preparing dimethylaniline—was deter- 
mined in several portions by Kramer’s method; the amount found 
varying from 1°04 to 3°41 per cent., is smaller than is usual in wood- 
spirit. Allyl alcohol could not be detected. For want of material, 
the high boiling oils were not completely examined; they contain 
furfuraldehyde, pyroxanthine in small quantity, as also methyl ethyl 
ketone and allyl acetate. H. B. 


Pasteurising Barrelled Beer. By G. Benrenp (Bied. Centr., 
1883, 502).—The principal points to be observed are the following :— 
Filter off the albuminous matter, which separates while the beer is 
heating, and run the hot beer under pressure direct into the storage 
vessel, avoiding contact with the air, in order to prevent the intro- 
duction of deleterious germs, The author prefers to employ barrel- 
shaped glass carboys. The filling under pressure is an important 
factor, as the pressure subsequently inoreases in the closed vessel, and 
helps to preserve the beer. D. A. L. 


Fermentation Experiments with Gluten instead of Diastase 
in the Mash. By G. Hetyzetmann (Bied. Centr., 1883, 503).— 
150 grams of rye-groats were made up to 1 litre with water warmed 
at 60° C. for one hour, then cooled to 30°, and mixed with 20 grams 
compressed yeast containing starch, for fermentation. In almost 
all experiments, a large amount of acid was formed. In two cases, 
when sulphuric acid had been added, the quantity of acid produced 
was very small; the fermentation, however, was very weak. In fact, 
the action of gluten on starch was almost completely destroyed. 

D. A. L. 

Mashing Temperature and the Favourable Temperature for 
Yeast Sowing. By Sreneiein (Bied. Centr., 1883, 503).—The prac- 
tical results of the author’s experiments are in brief :—For mashing 
good malt, 61°25° is recommended, and for bad and injured malt 
61:25—05°; the temperature should not systematically increase either 
during mashing or fermenting. A temperature of 61°25° kills globular 
bacteria, and consequently prevents formation of liquid acids. The 
most favourable temperature for the production of lactic acid is 45— 
61°25°, and the presence of a sufficient quantity of this acid in the 
yeast stops the development of butyric acid. The favourable tem- 
perature for sowing yeast is 50”. D. A. L. 


Strong Yeast. By G. Herzetmann (Bied. Centr., 1883, 502 —503). 
—In this note, the following scheme is described for the preparation 
of a very active and durable yeast. For this purpose a large vat 
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(2900 litres capacity), 2 barrels (154 litres capacity), and a cask 
(34 litres capacity) of yeast are required. In the afternoon, a mash is 
prepared in one of the barrels from 25 kilos. of green malt and hot 
water: the following morning another mashing is made in the 
second barrel with 12°5 kilos. green malt, 2 buckets of the precedin 
mash, and hot water. The first mashing is continued until the fol- 
lowing morning, when it is somewhat sour, the second until 1 o’clock 
(night). The former is thoroughly well mixed at 8 P.M. with 
the yeast, and the yeast-cask is refilled with the mixture, which in 
its turn is added to the contents of the second barrel at 4 a.m. 
The yeast is removed at 7 a.m. from the first barrel, the contents of 
both barrels are then mixed together, and distributed equally over it. 
The yeast then remains until the fresh mash is cooled for mixing. 
D. A. L. 
Utilisation of Malt Combings in the Manufacture of Pressed 
Yeast. By L. Haypuck (Dingl. polyt. J., 251, 287).—100 grams malt 
combings are boiled in water for half an hour, and filtered. The 
filtrate is treated with 100 grams sugar, and diluted to 1 litre. 
10 grams pressed yeast (containing 78°35 per cent. moisture) are then 
added. The mixture is allowed to ferment at 17°5°. The nitrogen 
before fermentation was equal to 0°0947 per cent., whilst after fer- 
mentation it amounted to 0°0474 per cent., so that 50 per cent. had 
been assimilated by the yeast. The weight of yeast after fermentation 
was 39°7 grams, hence 29°7 grams had been newly formed. 
D. B. 
Nitrogenous Constituents of Barley and Malt. By C. Lintner 
(Dingl. polyt. J., 251, 225—228).—The author is of opinion that the 
total amount of nitrogen in barley or malt bears no relation to the 
diastatic action. The quantity of soluble albumin, however, is of 
some value in determining this point. By assuming that the soluble 
albuminous nitrogen belongs to the diastase—an hypothesis which is 
quite justifiable—and that the diastase is closely related to the 
albuminoids (so that on multiplying by 625 we obtain nitrogen 
corresponding to diastase), the quantity of diastase in malt amounts 
to about 2 per cent. on the dry substance. 1 part of diastase is 
capable of converting 400 parts of starch into sugar in 20 minutes. 
In practice the following proportions hold good :—100 parts dry malt 
substance corresponding to 166 green malt containing 40 per cent. 
moisture contain 2 parts diastase capable of saccharifying 800 parts 
starch in 20 minutes. 166 parts green malt convert 800 parts starch 
into sugar, or 0°2075 convertsd of starch. When potatoes containing 
18 per cent. starch are used, the saccharification of 18 kilos. starch 
from 100 kilos. potatoes would require the addition of (18 x 0°2075)= 
3°735 kilos. malt exclusive of the quantity necessary for the preparation 
of yeast. D. B. 


Refining of Sugar and Molasses by Means of Concentrated 
Acetic Acid. By A. Wernicke (Bied. Centr., 1883, 502).—Pure 
sugar scarcely dissolves in concentrated acetic acid, whilst all the 
impurities of cane-sugar are readily soluble in it. In the present 
process, dry cane-sugar is heated at about 70° in closed vessels with 
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50—70 per cent. of its weight of concentrated acetic acid or molasses 
concentrated to 45—50° B. with 75 to 90 per cent. When cool the 
acetic acid is poured off, and the sugar machined and dried, when it 
is ready for the market. The acetic acid is recovered by sr gn 

Loss in the Beet-sugar Manufacture. (Bied. Centr., 1883, 491— 
492.)—In grating the beets previous to pressing, lumps and clots 
form, which are not sufficiently pressed in the subsequent operation. 
This occasions a loss of sugar of considerable monetary value. It is 
therefore advisable to rub the material from the press through a sieve, 
sprinkling water over it, repressing the portions which run through, 
and also to break up the lumps and repress them when — 

Purification of Saccharine Juices. (Dingl. polyt. J., 251, 191.) 
Schott treats beet-juice with a solution of potash-water glass, and 
heats the mixture. He then adds sulphurous acid, and completes the 
neutralisation with dilute sulphuric acid. The filtrate is treated with 
1:82 parts of gypsum to 1 part of potassium hydroxide contained 
therein ; it is then evaporated to a syrupy consistence and filtered. 
After standing for some time, the sugar crystallises out completely 
from the solution. 

Eachrau recommends the treatment of saccharine juices with from 
0°5—6 per cent. manganous oxide, manganic dioxide, manganese sul- 
phate, &c. Allow to settle, filter, add about 5 per cent. lime, remove 
the excess with carbonic anhydride or sulphurous acid, filter through 
animal charcoal, and evaporate. D. B. 


The Working of a Sugar Refinery. By G. Srape (Dingl. polyt. 
J., 251, 127—132).—The author gives a detailed account of a year’s 
working of a sugar refinery, which dealt with raw sugar from the 
district of Magdeburg and Brunswick. The total quantity of crude 
sugar which was worked up during that period amounted tu 
5777°3 tons, the average composition being :— 


In 100 parts of To 100 parts 


dry substance. sugar. 
DEP ccccccccccesovee 96°39 97°96 — 
Wt dct ntbasekieaebes 1°60 —- —- 
Non-saccharine matter... 2-01 2°04 2°09 
Ash contained therein .. 0°99 lvl 1:03 


Of this quantity 1878-9 tons were worked up in the crude form, 
whilst 3895°4 tons were machined. The first and second products of 
the refinery were filtered through 10,583 tons of animal charcoal, 
18°32 tons being used for 10 tons of crude sugar. The charcoal had 
the following composition :— 


Insoluble Undeter- 
H,O. C. in HCl. CaCO;. CaSO,. CaS. mined. 
1:93 6°23 0°72 8°16 0°45 0°03 82°48 


When heated with potash it yielded a solution having a pale yellow 
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colour. After use it was boiled out on the filters with soda-ley, or a 
mixture of soda and ammonia. The boilers were worked with West- 
phalian coal, containing 1-9 per cent. of water and 10°8 per cent. ash. 
The consumption of fuel was 144°7 parts for every 100 parts of crude 
sugar passed through the works. This large amount is due to infe- 
riority of the coal and defects in the plant and machinery. 

The following statistics are given as to the actual working of the 
refinery :— 


Candy, white and half 
975°579 tons or 16°98 p.c. on the raw sugar. 
Candy, yellow and 
dark yellow 87981 , 1:52 
Lump sugar, in loaves 
of 12°5 k. ........ 1424°615 24°66 
Lump sugar, crushed 1591°965 27°55 
Lump sugar, in cubes 1021-250 17°68 
Brown sugar 118°667 2°06 
Osmose water, 
centrated 1°40 
316°250 5°47 


Total mass .... 5617°3u7 » 97°23 


By deducting this sum from the total amount of raw sugar passed 
into the works, t.e., 5777°3 tons, a loss of 159°993 tons, or 2°77 per 
cent., is obtained. In order to determine the loss of sugar and non- 
sugar, the following figures are given :— 


Sugar. Ash. Non-sugar. 
Candy .......... 1063°560 tons — — 
Lump sugar 4037°830 ,, a — 
Brown sugar .... 109°767 2136 tons 3°560 tons 
Osmose water .... 34115 15°236 18-290 

179-029 30°961 53°320 


5424°300 48°333 75170 
5568°700 57°195 58°929 


——_— -- 


Difference — 14440 + 16°241 


The loss of pure sugar was— 


In the charcoal 
In the sweet waste water 
In other operations.. .. 


Total loss 


For every 100 parts of loss— 
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 ° 19°33 took place in the animal charcoal, 
25°92 in the sweet waste water, and 
54°15 in other stages of the process. 


The loss in 100 parts of pure sugar was 2°59 or 2°50 in 100 parts 
of raw sugar. Of the mineral constituents, a loss of 8°862 tons took 
place, which amount passed out of the refinery in the processes of 
filtration. 

The following numbers will give a clear idea of the actual yields 
obtained :— 


Produced. 


5101:390 tons refined sugar + 97-900 tons from brown sugar. 
81:000 ,, osmose water+ 3°314 - 

316-250 ,, syrup + 13299 ° 

159°993 ,, loss + 4154 


Yield. 


Refined sugar 5199-290 tons, or 90°00 per cent. 

Osmose water 84314 ,, 1°46 - 
829549, =: B70 
164147, 2:80 


Total weight of maf 5777-300 tons. 


sugar converted 


If the syrup and osmose water be brought under the one heading 
of syrup, we obtain 90-00 per cent. refined sugar, 7:16 per cent. syrup, 
and 2°84 per cent. loss. 

Yield obtained from the pure sugar contained in the raw sugar 
passed into the works :— 


5199°290 tons refined sugar at 100 per cent. 


pure sugar ee 5199°290 tons. 
84314 tons osmose water at 42°13 per cent. 


pure sugar 35°522 
186°558 


Total obtained 5421°370 
Pure sugar contained in raw sugar 5568°739 


Loss of polarising substance...... | 147°369 


Hence the yield for 100 parts of pure sugar was 93'366 refined sugar, 
0°638 osmose water, 3'346 syrup, and 2°650 loss, or by calculating 
osmose water and syrup as syrup, 93°366 refined sugar, 3-984 syrup, 
and 2°650 loss, or by regarding the osmose water as loss, 93°366 re- 
fined sugar, 3°346 syrap, and 3°288 loss. D. B. 


Bleaching Flax and Hemp Tissues. (Dingl. polyt. J., 251, 
228.)—According to Delabove, the threads or tissues are subjected to 
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successive boilings in alkaline liquors to remove pectinic substances 
from the cellulose. They are then passed through a solution of chlo- 
ride of lime and a solution of aluminium sulphate, saturated with 
aluminium hydroxide. If required perfectly white, they are boiled in 
soap solution and ammonia, and subjected to a second treatment. 
D. B. 

Contributions to the Chemistry of Mordants. By L. Liecut: 
and W. Suma (Dingl. polyt. J., 251, 177—185).—The authors have 
investigated the dissociation ratios of the most important salts of 
alumina and ferric oxide used as mordants. The normal and basic 
sesquioxide salts of one and the same acid, as well as various acids 
(e.g., thioacetates), were experimented with, and in speaking of disso- 
ciation, the authors mean decomposition which is observed externally, 
and characterised by the separation of an insoluble compound. Two 
expedients were adopted to produce this result: Dilution with water, 
and heating the respective aqueous saline solutions. It is thought 
that the following data will be of great service to the dyeing and 
printing industry. 

To study the behaviour of aluminium sulphates, the compounds 
Al,(SO,).(OH),. and Al,(SO,);(OH). were examined, in addition to 
the normal sulphate. They were obtained by deoxidising the normal 
salt with Na,CO, or NaHCO;, so that sodium sulphate was simul- 
taneously present in the solutions. Concentrated solutions were 
composed of 200 grams Al(SO,)s, whilst dilute solutions contained 
150 grams of the normal salt. Al,(SO,); is not altered by dilution 
with water or when heated. Al,(SO,).(OH). in concentrated solu- 
tions remains unaltered when heated, whilst in dilute solutions it splits 
up after being boiled for half an hour, a permanent precipitate being 
formed. Al,(SO,);(OH), is decomposed in concentrated solutions at 
65°, and in dilute solutions at 55°, with the formation of permanent 
precipitates. At 100° both solutions are gelatinised. In mordanting, 
drying, and ageing the following quantities of alumina are retained in 
an insoluble form by the fibre: Al,(SO,); 13 per cent., Al,(SO,).(OH), 
51 per cent., and Al,(SO,);(OH), 58 per cent. 

To investigate the behaviour of aluminium sulphacetates, the fol- 
lowing salts were prepared from the normal sulphate :—Al,SO,Ac, 
by means of lead acetate, Al,SO,Ac,(OH) by means of lead acetate 
and sodium carbonate, Al,SO,Ac,(OH). by means of lead acetate and 
sodium bicarbonate, and Al,SO,Ac(OH); by means of lead acetate 
and acetic acid. The salts are gelatinised at 100°. The first is 
decomposed at 89° in concentrated solutions, whilst the dissociation of 
the other salts depends on thé extent of their basicity, the last salt 
decomposing at 48° in concentrated solutions, and at 40° in dilute 
solutions. In mordanting, drying, and ageing nearly the whole of 
the alumina contained in these salts is retained by the fibre in an 
insoluble form. 

In the next place, the authors studied the action of aluminium 
acetates, the normal salts being prepared from aluminium sulphate 
and lead acetate. The basic salts were obtained by the addition of 
sodium bicarbonate to the normal acetate. The solutions contained 
200 grams Al,(SO,); + 18H,0 in 1 liter. Al,Ac, is not decomposed 
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when heated. Al,Ac,OH is split up when boiled for a short time, 
and at 100° yields a permanent precipitate. _Al,Ac,(OH), is decom- 
posed at 74°, Al,Ac(OH), at 56°, and Al,Ac,(OH), at 44°. The 
salts are not altered when diluted with water. The compound, 


Al,Ac,(OH)s, 


when prepared from the normal sulphate by the addition of lead 
acetate and sodium carbonate, according to the equation— 


2PbSO, + Na,SO, + CO, + 24H,0 + Al,Ac,(OH)., 


begins to decompose at 65°, and differs from the acetates described in 
the above by being split up when diluted with water. Dilution in the 
case of the other acetates raises the dissociation ratio. In mordant- 
ing, drying, and ageing, the normal acetate gives up half its alumina 
to the fibre; whilst the alumina of the salt, Al, Ae.(OH)s, obtained 
from aluminium sulphate by means of lead acetate and sodium car- 
bonate, is completely deposited in the fibre. 

In regard to the behaviour of aluminium thiocyanates, the following 
observations were made: The normal thiocyanate was prepared by 
double decomposition of Al,(SO,); + 18H,O and Ba(CNS), + 2H,0, 
and from it the basic salts were obtained by deoxidation with sodium 
bicarbonate. The solutions of the normal salt corresponding with 
200 grams aluminium sulphate per liter remained clear at all 
temperatures. The following salts were prepared :— 


Al,(CNS)», Al,(CNS),OH, Al.(CNS),(OH)., Al(CNS);(OH),, 
and Al,(CNS),(OH). 


The compound, Al,(CNS),OH, is not altered when heated ; whilst the 
more basic compounds are decomposed on boiling. Dilution with 
water does not affect any of the thiocyanates. Only 33 per cent. of 
Al.(CNS), is fixed on the fibre. 

The behaviour of aluminium chloride was then investigated. The 
normal salt was prepared by dissolving alumininm hydroxide in the 
theoretical quantity of hydrochloric acid. The basic compound, 


Al,Cl,(OH)2, 


was obtained by heating Al,Cl, with aluminium hydroxide, thus :— 
2Al,Cl, + Al,(OH), = 3A1,Cl,(OH), By carrying the deoxidation 
still further, i.e., introducing more Al,(OH), than the quantity repre- 
sented by the above equation, decomposition takes place, a solution 
being formed which contains free hydrochloric acid in addition to 
Al,Cl,, whilst alumina is deposited. When a solution of aluminium 
chloride, corresponding with 200 grams Al,(SO,); + 18H,0 in 1 liter, 
is treated with sodium carbonate, the deoxidation may be carried 
gradually from Al,Cl,OH,A1,Cl,(OH), and Al,Cl;(OH); to Al,Cl(OH),. 
On heating it is possible to obtain even the compound AlI,Cl,(OH),. 
The soluble aluminium chlorides are not altered when heated or 
diluted. The compound, Al,Cl,Ac,, is recommended by the authors 
as a mordant in printing with alizarin. It is prepared in accordance 
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with the equation Al,(SO,); + 18H,0 + 2PbAc.3H,0 + BaCl,.2H,0 
= BaSO, + 2PbSO, + 26H,O + AI.Cl,Ac,, corresponding with 
200 grams of aluminium sulphate, 227°6 lead acetate, and 73°3 barium 
chloride for 1 liter of mordant of 7°8° B; the product can be heated 
or diluted without decomposition. In mordanting, drying, and 
ageing, only 3°26 per cent. of the alumina contained in this mordant is 
given up to the fibre in an insoluble form. 

Aluminium nitrate, Al,(NO;)., is obtained from the normal alu: 
minium sulphate and lead nitrate, and gives the following com- 
pounds when treated with sodium bicarbonate :—Al,(NO;),0H, 
Al,(NO;),(OH)., Al,(NO;);(OH)s, and Al,(NO;)(OH), By con- 
tinuing the addition of alkali, a gelatinous precipitate was obtained. 
The behaviour of these mordants is analogous to that of the corre- 
sponding chlorides. 

Referring to aluminium phosphate, the authors mention that sodium 
phosphate, Na,HPQ,, does not — a precipitate when treated 
with an excess of aluminium sulphate. They found that it requires 
2 mols. of aluminium sulphate to on 1 mol. of aluminium phosphate 
in solution. 

Behaviour of Ferric Oxide Salts.—Normal ferric sulphate, Fe(SO,),, 
can be deoxidised with sodium bicarbonate until the compound 


is formed; the latter, however, decomposes in a few hours. The 
same applies to a solution of ferric sulphate corresponding with 
200 grams aluminium sulphate per liter. By doubling the strength 
of the solution, the addition of alkali can be carried on to form the 
compound Fe,SO,).(OH)., which is a very unstable salt. Fe,Cl, can 
be deoxidised to Fe,Cl(OH)s. 

Normal ferric acetate was prepared from Fe,(SO,); and lead acetate. 
By the removal of acid by means of sodium carbonate, the solutions 
of the following compounds can be obtained :—Fe,Ac,OH, Fe,Ac,OH)., 
Fe,Ac,(OH),, and Fe,Ac(OH), The normal ferric acetate can be 
heated or diluted without change. The solutions of the basic salts 
correspond with 100 grams Al,(SO,); in 1 liter. The first salt, 


Fe,Ac,OH, 
is decomposed at 86°, and the last, Fe,Ac(OH),, at 70°. D. B. 


Substitute for Tartar Emetic in Dyeing. (Dingl. polyt. J., 
251, 48.)—Tartar emetic is being gradually replaced in dyeing and 
printing by a new antimony preparation consisting of potassio-anti- 
monic oxalate, C,0,,SbK; + 6H,O. It is obtained by saturating a 
boiling solution of hydrogen potassium oxalate (salt of sorrel) with 
freshly precipitated antimonious oxide, and filtering the mixture 
whilst hot. bn cooling, potassio-antimonic oxalate crystallises out. 
This preparation is sold at a moderate price as a substitute for tartar 
emetic in fixing tannin colours. D. B. 


Fixing Perthiocyanogen in Printing. By H. Scum (Dingl. 
polyt. J., 251, 41—44).—The fact that thiocyanic acid and its salts 
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under the influence of oxidising agents yields yellow insoluble per- 
thiocyanogen, C;HN,S;, has long been known. Prochoroff of Moscow 
found that perthiocyanogen may be employed as a colouring matter, 
and has patented the preparation of this compound under the name 
of “ canariu.” Potassium thiocyanate, KCNS, is oxidised by potas- 
sium chlorate in the presence of hydrochloric and sulphuric acids. 
Bromine acts in a similar manner. The yield of colouring matter is 
about 40 per cent. of the weight of potassium thiocyanate employed. 
Canarin appears as an orange-yellow heavy powder, insoluble in 
water, alcohol, and ether, but soluble in strong sulphuric acid and in 
caustic leys. Prochoroff recommends this dye for printing wool, but 
makes no mention as to its application in calico-printing. Owing to 
its insolubility in the ordinary reagents, the only method of applying 
perthiocyanogen in cotton-printing is to produce it within the fibre. 
After making a number of trials, the author found that the best 
results were obtained when the printing was done with the following 
mixture :— 


280 parts of thickening agent, 

5-15 parts of solution of vanadious chloride, 
100 parts of crystallised aluminium thiocyanate, 
100 parts of aluminium chlorate, 40° B. 


The solution of aluminium chlorate is prepared by mixing 7900 
grams crystallised barium chloride dissolved in 8 litres of water with 
a solution of crystallised aluminium sulphate in 5°5 litres of hot 
water. The solution of vanadium is obtained by dissolving 20 grams 
of ammonium metavanadate in 100 grams of hydrochloric acid and 
200 of water, and reducing the solution by means of 30 c.c. of com- 
mercial sodium bisulphite. The mixture is warmed, and when solution 
is complete and a blue colour has appeared, it is made up to 20 litres 
with water: 1 litre contains 1 gram ammonium vanadate, and is 
therefore the same as the solution employed in the production of 
aniline black. The new yellow dye rapidly develops in the oxidation 
or drying chambers, and with the same facility as aniline black. It 
gives a brilliant yellow colour without weakening the fabric. Per- 
thiocyanogen yellow is remarkable for its great stability. Neither 
concentrated acids nor alkalis act on it, and its tint is merely rendered 
lighter by nitric acid. . It is altered slowly by air and light, whilst 
chloride of lime and boiling soap solution have no action on it. It, 
moreover, has the property of acting as a mordant to the aniline 
colours, such as methylene-blue, aniline-green, red, violet, &c. This 
reaction cannot be attributed to the presence of sulphur in the fibre, 
as it still takes place after the sulphur has been extracted. Neither 
can it be due to the formation of hydrocellulose, since the fixation of 
the aniline colours takes place when the yellow dye has formed, 
whereas the rotting of the fabric due to the formation of hydrocel- 
lulose was observed in the blank spaces of the pattern. Wool cannot 
be printed with the above mixture. D. B. 


Preparation and Dyeing of China Grass. (Dingl. polyt. J., 
251, 135—-140.)—-Owing to the large amount of pectinic substances 
VOL. XLVI. 3h 
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contained in China grass, it cannot be subjected to the steeping pro- 
cesses practised with hemp and flax, as the resulting fermentation of 
the pectin would destroy the texture. Hence the separation of the 
bast from the woody constituents must be effected by mechanical 
means. 

The machines employed for the scutching operation separate the 
bast from the stem, and simultaneously remove the thin coloured 
upper skin from the bast. After this treatment the fibres which are 
still held together by the intercellular substances are separated indi- 
vidually by chemical means. The retting is effected by an immersion 
for 24 hours in warm water, boiling twice in soda-ley of 2° to 3° B. 
under pressure and washing. The strength of the fibres is not 
weakened by this treatment. The spinning is then commenced, and 
in some cases the fibres are bleached before spinning. To increase 
their lustre and elasticity, the fibres may be passed through a bath of 
glycerol or oil. The length of the fibre of China grass is from 6 to 
25cm. It is therefore the longest of all bast fibres. Its density is 
between that of flax and hemp, and its tearing length equal to 20 km. 
The distinctive property is its lustre. 

China grass, like cotton, has little or no attraction for dyes, hence 
the methods in vogue for cotton are applicable also to the dyeing of 
China grass. The dyeing is, however, attended with more difficulty, 
inasmuch as its success depends on the maintenance of the lustre, 
smoothness and strength, which characterises the China grass fibre. 
Mineral colours, such as chrome-yellow and orange, destroy the silky 
lustre. The yellow dye obtained with cadmium sulphide, however, 
does not act on the fibre in this way. Alizarin mordanted with 
Turkey-red oil destroys the lustre, whilst aniline colours fixed with 
the same mordant, retain the silky appearance. Rosaniline-deriva- 
tives and the azo-colouring matters give good colours. 

In conclusion, it is stated that the silky appearance which the 
China grass fibre possesses is not removed when it is dyed imme- 
diately after retting and before spinning. D. B. 


Preparation of Blue Dye-stuffs. (Dingl. polyt. J., 251, 240.)— 
Ochler obtains blne dyes from nitroso-derivatives of dimethyl.-, 
diethyl-, or ethylmethyl-aniline, by treating their solutions in concen- 
trated sulphuric acid or phosphoric acid with sulphuretted hydrogen 
gas or metallic sulphides. 

Miilbauser prepares toluene-blue and anisoil-blue by treating the 
sulphonic acids of the amidago-derivatives of substituted toluene and 
anisoil with sulphuretted hydrogen, and subsequently oxidising the 
sulphuretted leuco-compounds. 

Lembach and Schleicher obtain a blue colouring matter by the 
reduction of diethylanilineazobenzene-parasulphonic acid with zinc- 
dust and ammonia, and subsequent oxidation with ferric chloride in 
the presence of sulphuretted hydrogen. D. B. 


Process for Preparing Dye-stuffs from Pyridine and Quino- 
line Bases. By E. Jaconssen (Dingl. polyt. J., 250, 466—469) — 
By heating phthalic anhydride with pyridine and quinoline bases, 
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yellow condensation-products are formed. Yellow colouring matters 
ure obtained with pyridine, picoline, the pyridine bases from coal-tar 
boiling between 130° and 230°, and the quinoline bases from coal-tar 
boiling between 230° and 310°. Quinaldine discovered by Doebner 
and Miller, and its homologues obtained by treating toluidine or 
xylidine with paraldehyde and dehydrating agents, and naphthaquin- 
aldine obtained from naphthylamine give similar dye-stuffs when 
subjected to the action of phthalic anhydride. 

For the preparation of the dyes, 1 mol. phthalic anhydride is heated 
at 200—250° with 2 mols. of the respective pyridine or quinoline 
base and 1 mol. zine chloride, and the resulting colouring matter is 
converted into the soluble sulphonic acid. Similar dye-stuffs are ob- 
tained if nitrophthalic acid or phthalimide is used instead of phthalic 
anhydride. 

For the preparation of red colouring matters by the action of benzo- 
trichloride on pyridine and quinoline bases, benzylene chloride or 
bromide, or benzylene chlorobromide may be employed in the place of 
the trichloride. Whereas most tertiary aromatic amines when treated 
with benzylene chloride give colourless compounds, the pyridine and 
quinoline bases produce dye-stuffs, which, although analogous in 
shade, are not identical with the reds yielded by benzotrichloride, 
differing in solubility and crystalline form. 

The author claims as novelty the preparation of colouring matters 
by the action of quinoline, toluquinoline, or dimethylquinoline with 
additions of quinaldine, methylquinaldine, or dimethylquinaldine on 


benzotrichloride, benzylene chloride, &c. By treating coal-tar quino- 
line or synthetical quinoline with nascent hydrogen, hydroquinoline 


is obtained, which yields green dyes with benzotrichloride. 
D. B. 


Process for Finishing Silken Goods with Amber. By O. 
Tuimmen (Dingl. polyt. J., 250, 556).—One part of amber is dis- 
solved in two parts of chloroform, and the solution is put on silken 
articles with a sponge or brush. The goods are then placed in a 
drying chamber, when the chloroform is recovered, and the articles 
dried. By this treatment the silk is said to acquire a peculiar soft- 
ness and elasticity. D. B. 


Method of Imparting the Appearance of Silk to Vegetable 
Fibres. (Dingl. polyt. J.. 250, 476.)—Gedge has recently patented 
a process for bleaching vegetable fibres and animalising them in order 
to render them better able to receive colours, and to give them the 
appearance of silk. The bleaching consists in a successive treatment 
with soda-ley, hydrochloric acid, and sodium hypochlorite. The 
animalising is effected by steeping the material in a solution of sugar, 
drying, and subjecting it to the action of a mixture of nitric and 
sulphuric acids, whereby the sugar is converted into nitroglucose, and 
the cellulose into dinitrocellulose. 

It is said that the application of nitroglucose is not novel, as it was 
patented by Bonneville in 1881. D. B. 
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Presence of Tin in Preserved Food. By EH. Uncer (Dingl. 
polyt. J., 251, 192).—The author found that asparagus preserved in 
tinned boxes contained 0°019 to 0°033 per cent. tin near the sides, and 
from 0-021 to 0°033 per cent. in the centre of the boxes. The tin was 
present in the form of a proto-salt. The acid juice of pressed apricots 

and strawberries was found to be free from tin, whilst the fruit con- 
tained this metal. 100 grams of apricots gave 0°0185 per cent. tin, 
and 76°5 grams of strawberries 0°0175 per cent. D. B. 


Methods employed by Fishermen for ‘‘ Barking,” and in 
other ways preserving Nets and Sails. By F. H. Storer (Amer. 
Chem. J., 5, 440—455).—On several foggy coasts the men annually 
“bark” their sails and nets to colour them and protect them from 
mildew. Oak-bark is boiled in water, and the nets are then kneaded 
and allowed to stand about two days, after which they are dried. 
Catechu is now, however, principally used instead of oak-bark. By 
the use of walnut-bark, Chelidonium majus, or young wheat plants, a 
“‘ dead-leaf”’ colour, a dirty-orange or a green tint is imparted. In Nova 
Scotia, the bark of fir and spruce trees is employed, no mordant or 
fixing agent of any kind being employed. At Yarmouth, the nets 
are tanned in the beginning to preserve them from rotting, and the 
process is repeated at the close of the fishery to cleanse them 
thoroughly. A manufacturing firm in Boston fixes the catechu with 
potassium dichromate. An alkali—as soft soap—is also used in con- 


junction with bark ; the alkali assists the oxidation and formation of 
colouring matter, and the oil probably serves much the same purpose 
as the emulsion of oil and alkali used in Turkey-red dyeing. In 
other localities, the fishermen use a mixture of bark, tar, and oil ; and 
again others rub into the sail a mixture of tar and oil only. The 
sizing in new cloth is very liable to induce mildew; old sails are said 
to be comparatively exempt from mildew. H. B. 


Process for Preparing Hop Extract. By W. S. Forster 
(Dingl. polyt. J., 251, 288).—The author distils hops by means of 
steam and recovers the ethereal oils. The residue is extracted with 
carbon bisulphide, and the extract, after expelling the carbon bisul- 
phide, is neutralised with soda and evaporated in avacuum. It is then 
treated with alcohol, filtered, and the residue dissolved in ether. 
From this solution, the lupulin is separated in the form of an alkaline 
salt by the addition of potash or soda. After treatment with carbon 
bisulphide, the hops are distilled with steam to remove the bisul- 
phide; the tannin is then extracted with boiling water and the 
extract evaporated. In brewing with these substances, the tannin 
and lupulin extracts are added to the beer worts before boiling; 
whilst the hop oil is added after boiling, immediately before the com- 
mencement of the fermentation. D. B. 
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Spark-spectra Emitted by Metallic Elements under Varying 
Conditions. By E. Wieprmann (Chem. News, 49, 117).—In a 
recent paper (this vol., 137), Hartley stated that the short lines in 
some arc-spectra are lengthened by moistening the electrodes with 
water; and, moreover, it is suggested that this phenomenon is due to 
the cooling action of the water on the negative electrode, since heat- 
ing the electrodes produces a reverse result. The author of the 
present note takes exception to this explanation, and offers the fol- 
lowing :—When the electrodes are moistened, the discharge produces 
oxygen and hydrogen gases, which recombine at some distance from 
the electrode with great development of heat, consequently increasing 
the temperature of the metallic vapours, and also the length of the 
lines. By directly heating the electrodes, however, the potential avai!- 
able for the production of spark is lowered, with the result that the 
amount of matter dispersed at each discharge is diminished, as well 
as the temperature of the spark, the ultimate effect being shortened 
lines in the spectrum. D. A. L. 


Spectroscopic Examination of Vapours Evolved on Heating 
Iron, &c., at Atmospheric Pressure. By J. Perry (Chem. News, 
49, 241—242).—It is an accepted fact that most metals when heated 
to high temperatures, give off fumes of the metals. With iron, how- 
ever, even in the Bessemer converter, no iron has been detected by the 
spectroscope in the fumes given off. The author shows that even 
when easily volatile metals are heated, no spectroscopic indication of 
them is given in a flame without the electric spark is passed through 
it simultaneously. By subjecting several substances to such treat- 
ment, the following results have been obtained. 

When heated in a crucible over a blowpipe, aluminium is volatile ; 
thallium, copper, potassium, sodium, are easily volatile, and give spectra 
in flame and spark. The following, of which arsenic, cadmium, zinc, 
and antimony are easily volatile, and bismuth, tin, lead, and manganese 
are so with difficulty, give spectra with spark only. Silver, chromium 
and gold are not volatile, but give the copper spectrum with spark. 
Selenium and tellurium give spectra requiring further investigation. 
By slightly heating either phosphorus or sulphur on a hot iron plate 
just below the spark, good spectra of these substances are obtained. 

Spiegeleisen, when heated in a crucible, evolves a fume in which zine, 
copper, manganese, calcium and magnesium (?) were detected. Ina 
similar manner, Bessemer pig evolved copper, manganese, calcium, 
lead or arsenic; whilst when burnt at a low red heat in a stream of 
oxygen, in addition to the above a carbon spectrum was observed. 
Spanish iron ore reduced with charcoal in a crucible at a temperature 
sufficient to fuse the metal, gave zinc, copper, and manganese. When 
the dry chlorides, obtained by treating Spanish ore with hydrochloric 
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acid, are gradually heated in the blowpipe, copper, zinc, calcium, 
barium, lead, silver, and manganese lines are detected successively in 
the vapours. At the highest temperature, iron lines appear. In the 
same way, when spiegeleisen and steel or iron filings are treated with 
hydrochloric acid, or mixed with ammonium chloride and heated, the 
various substances volatilise much more easily and give bright suc- 
cessive spectra. Heated in a glass tube four inches long, the chlorides 
from steel gave vapours at the top of the tube in which were detected 
calcium, copper, and then manganese, finally only calcium and copper 
were observed; copper was detected in the vapour at the top of a 
20-inch glass tube, at the bottom of which copper and ammonium 
chlorides were heated. Copper was evolved from all the metals tested, 
Lithium, strontium, calcium, copper, zinc, barinm and magnesium 
chlorides give spectra when volatilised in an ordinary spirit lamp. 
D. A 


A Probable Cause of the Difference between the Observed 
Electromotive Force of Galvanic Couples and that Calculated 
from Thermochemical Data. By G. Cnareron (Compt. rend., 98, 
729—732).—Amongst galvanic couples which have an actual electro- 
motive force considerably different from that calculated from thermo- 
chemical data, there are several which seem to exhibit phenomena 
due to the polarisation of the dissolved metal, and although these 
couples have a positive electrode which cannot polarise, they yield a 
current, the electromotive force of which falls very rapidly to zero. 
The author has determined the E.M.F. of several couples of this kind, 
and finds that they constitute systems which are polarisable up to the 
point of decomposition of the electrolyte into its elements, the dif- 
ference of potential between the two electrodes increasing between 
zero and the point of electrolysis, and even beyond the latter, in 
accordance with an uninterrupted law. If TmR, and TmH, represent 
the work or electric energy corresponding, at a given temperature 
and pressure, with the absorption or restitution of the elements R and 
H of an electrolyte, by an electrode of the polarisable metal m, then 
TmR and TmH are not constant, but vary between very wide limits, 
diminishing as the proportion of R and H absorbed increases. It 
follows that the chemical work corresponding with the electric energy 
given back by the two polarised electrodes will generally be— 


TRH — TmR — TmH, 


where TRH is the energy of formation of the electrolyte. When 
polarisation follows an uninterrupted law, this value of the chemical 
energy will vary from TRH ‘to zero, between the point of electrolysis 
and the state of neutrality of the electrodes which is represented by 
the equation— 


TRH — TmR — TmH = 0. 


Between the same limits, TmR and TmH will vary from zero to 
two positive values, each of which will, at the limit, be smaller than 
TRH, and it is the value of TmR satisfying equation (1) which ought 
to be used instead of tho heat of combination in calculating the theo- 
retical E.M.F. C. H. B. 


GENERAL AND PHYSICAL CHEMISTRY. * 803 


Heat of Hydration of Salts. By S. U. Pickerma (Chem. News, 
49, 216).—It is pointed out, that in calculating the heat of hydration 
of a salt by taking the algebraic difference between the heat of solu- 
tion of the anhydrous salt and that of the hydrated salt, the heat 
evolved by the conversion of a certain quantity of liquid water into 
solid water of crystallisation is not correctly accounted for. For 
instance, Thomsen’s numbers for magnesium sulphate are :— 


MgSO, + Aq = 20,280 cal.; MgSO,7H,0 + Aq = —3800 cal.; 


whence he deduces MgSO, + 7H,O = 24,080 cal. ; but the solidifica- 
tion of 7H,O = 10,010 cal., hence the actual heat due to the chemical 
action, MgSO, + 7H,0, is only 14,070 cal. Such being the case, it 
is evident that similar corrections are required in other instances. 
, D. A. L. 
Normal and Acid Sodium Swiphites. By pe Forcranp (Compt. 
rend., 98, 738—741).—Normal sodium sulphite was prepared by 
saturating a known weight of sodium carbonate with sulphurous acid, 
adding an equal weight'of the carbonate, and crystallising in an 
atmosphere of dry nitrogen. The salt crystallises-with 7H,0, all of 
which is given off at 150°. . The author was unable to obtain the 
decahydrate described by Muspratt. The heat of solution of the 
hydrated salt Na,SO,+ 7H,0 at + 10° is —11°1 cal., and that of 
the anhydrous salt + 2°5 cal., from which it follows that— 
Cal. 
Na,SO; solid + 7H,0 solid = Na,SO,.7H,0 solid, develops + 3°50 
Na,SO,; » 7H,0 liquid = Na,SO;.7H,O ” ” +13°60 


It is also found that— 
2NaHSO, diss. + Na,O diss., develops +27°82 cal., 


and hence it follows that— 


Na, + S + O; = Na,SO; solid, develops. +261°0 cal. 
SO, gas + Na,O solid = Na,SO; solid, develops + 91°5 ,, 


A solution of the normal sulphite is partially decomposed by hydro- 
chloric acid, the base dividing itself between the two acids with for- 
mation of chloride, and acid sulphite, in a manner exactly similar to 
that observed by Berthelot in the case of potassium sulphite. 

When a solution of sodium carbonate is saturated with sulphurous 
acid and allowed to evaporate slowly in an atmosphere of sulphurous 
anhydride, sodium metasulphite, Na,O,2SO,, separates in large anhy- 
drous crystals which do not alter when exposed to the air. The 
author was unable to obtain any hydrates of this salt. The heat of 
solution of the metasulphite at 10° is — 5°24 cal., and when the solu- 
tion is immediately treated with an equivalent of sodium hydroxide, 
there is a development of heat = + 28'2 cal. The mean result of 
several determinations of the heat developed by the action of an 
equivalent of soda on the metasulphite is + 2°83 cal. In the experi- 
ments described above, it was found that the action of an equivalent 
of soda on a solution of the acid sulphite formed at the same instant 
is + 27°82 cal. The difference between these —— — small, 

i 
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that it cannot be supposed that the metasulphite undergoes any change 
on solution. It follows that the true sodium hydrogen sulphite does 
not exist in solution, or rather, is immediately converted imto the 
metasulphite. The various determinations yield the following 
values :— 


S. + O, + Na, = Na,0.2S0, solid, develops +348°4 cal. 
2S0, gas + Na,O anhyd., develops ’ 
SO, gas + Na,SO, anhyd., develops 


A comparison of these results with those of Berthelot and of 
Sabatier, shows that the heat developed by the combination of oxygen 
in different proportions with the various sodium sulphites is practi- 
cally the same as that developed by the combination of the same 


amount of oxygen with the corresponding potassium sulphides. 
C. H. B. 


Scales of Temperature and Molecular Weights. By Berrue- 
Lor (Compt. rend., 98, 952—956).—A summary of recent results 
respecting the density of the halogens at high temperatures, and the 
variations in the specific heats of elementary gases at high tempera- 
tures. C. H. B. 


Relative Rapidity of Combustion of Explosive Gaseous 
Mixtures. By Berrue or and Viete (Compt. rend., 98, 646— 
651).—The maximum pressure observed when a mixture of gases is 
exploded in a vessel of given capacity is always less than it would be 
if the system retained the whule of the heat developed by the com- 
bustion, the loss of heat being due to contact with the walls of the 
explosion-vessel and to radiation. The difference is greater the 
smaller the vessel, or in other words, the smaller the mass of gas with 
respect to the vessel in which it is contained, and it is also greater 
the slower the rate of combustion. The rapidity of combustion is 
very variable, and ‘is ‘intermediate between the rapidity of detonation 
and that of ordinary combustion. In the experiments described in 
this paper, three explosion-vessels of different capacities and shapes 
were employed. 

As a rule, the time required for the development of the maximum 
pressure is longer the greater the capacity of the explosion-vessel and 
the greater the distance between the point of inflammation and the 
pressure-piston. With carbonic oxide, the time required is greater 
than with hydrogen, whilst in the case of cyanogen and of hydrocar- 
bons rich in hydrogen, the time is practically the same as in the case 
of hydrogen alone, and agrees with the calculated ratios of ‘the 
velocity of the explosive waves. It is, in fact, the velocity of transla- 
tion of the molecules which governs the phenomenon. When nitrous 
oxide is used instead of oxygen, the rapidity of combustion is 
diminished. 

The absolute rapidity of combustion is very difficult to estimate, 
but assuming that the flame reaches the piston at the moment when 
the maximum pressure is developed, the velocity of combustion is 
about 100 metres per second for hydrogen, 8 metres for carbonic 
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oxide, 70 metres for cyanogen. When nitrous oxide is employed, the 
velocity of combustion of hydrogen is reduced to one-half, and that 
of cyanogen to one-third. 

There is no evidence that the combustion of cyanogen takes place 
in two stages, but incomplete combustion of the gas is more rapid 
than complete combustion, probably because in the latter case there: 
is partial dissociation. 

The rate of combustion is diminished by the presence of an excess 
of one of the combustible gases, and also by the presence of an inert 
gas, but to a much greater extent by the presence of an excess of one 
of the gases which are produced by the combustion. An inert gas 
retards combustion partly by lowering the temperature and thus 
diminishing the velocity of the molecules, and purtly by diminishing 
the number of effective encounters between the molecules which can 
act on one another. 

In the case of so-called isomeric mixtures, the rate of combustion is 
lowest in the less condensed systems, which are also those which 
develop the smallest amounts of heat. 

When two combustible gases are mixed, the rapidity of combustion 
of the mixture is never the mean between its constituents, but each 
gas appears to burn separately with its own proper rapidity, and con- 
sequently the maximum pressure observed does not correspond with 
a uniform state of combination of the system. When carbonic oxide 
and hydrogen are exploded separately with oxygen, the pressures 
produced are practically the same, viz., 10°1 and 9°9 atmospheres re- 
spectively, whilst with a mixture of equal volumes of the two gases, 
the maximum pressure developed is 8°7 atmospheres. Similar results 
are obtained with mixtures of hydrogen and ethylene, and in both 
cases it would seem that the hydrogen is the first to burn. 

The rate of combustion of mixtures of hydrocarbons rich in 
hydrogen is very similar to that of hydrogen swlone, which seems to 
indicate that the hydrogen burns before the carbon even in cases of 
complete combustion. These effects play a part in establishing those 
temporary conditions of equilibrium which result from incomplete 
combustion, such as the division of oxygen between two mixed com- 
bustibles like carbonic oxide and hydrogen, or the hydrogen and 
carbon in hydrocarbons, or the division of hydrogen between two 
substances like oxygen and chlorine. During the first moments, this 
division depends on the relative rapidity of the combinations, and 
may be very different from the definite equilibrium which would be 
established in the same system if it were kept at a constant tempera- 
ture for a snfficient length of time. A system which is suddenly 
cooled, as is the case with the products of detonation, does not furnish 
real measures of the relative attractions of its constituents, because 
it may present an entirely different distribution of its — . 

Influence of the Density of Explosive Gaseous Mixtures on 
the Pressures which they Develop. By Brrtnetor and VIzILLE 
(Compt. rend., 98, 705—711).—If the pressures exerted by gaseous 
systems to which a given amount of heat has been communicated 
vary. in the same ratio as their densities, it will follow, independently 
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of all hypotheses on the laws of gases (1), that the specific heat of the 
system is independent of its density, t.e., of the initial pressure, and 
depends solely on the absolute temperature, and (2), that the relative 
variations of the pressures at constant volume produced by the com- 
munication of a given quantity of heat is also independent of the 
pressure, and is solely a function of the temperature. In order to 
investigate this point, two methods were adopted. The first con- 
sisted in exploding similar gaseous mixtures which had previously 
been heated at different temperatures, whilst the second and more 
accurate method consisted in exploding. isomeric mixtures, 7.e., mix- 
tures which originally contain the same elements in different states of 
combination, but are all brought into exactly the same condition by 
the explosion. The conclusions drawn from a large number of ex- 
periments are : — 

(1.) When a giver quantity of heat is communicated to a given 
gaseous system, the variation in the pressure of the system is pro- 
portional to its density. 

(2.) The specific heat of gases is mdependent of the density at 
very high temperatures as well as at 0°. 

(3.) For one and the seme system, the pressure increases with the 
quantity of heat communicated,.and the specific heat also seems to 
increase with this quantity. 

These purely experimental results confirm the generally accepte 
laws of gases. C. H. B. 


Water of Crystallisation of Salts. By T. Satzer (Annalen, 
223, 1—39).—In this paper, several generalisations are collected 
regarding the number of molecules of water of crystallisation attached 
to salts, examples being given to illustrate the several points brought 
out. 

(1.) If a monobasic acid forms both neutral and acid salts with a 
metallic oxide, the. number of molecules of water of crystallisation is 
increased with deerease of proportion of acid. 

(2.) If a monobasic acid forms basic as well as neutral salts, the 
former contain a Jess number of molecules of water than the latter. 

(3.) Ifa polybasic inorganic acid forms several salts, the number of 
molecules of water combined increases in proportion as the hydrogen- 
atoms are replaced. The same rule also holds good in the organic 
sulphonic and carboxylic acids. 

(4.) The crystalline salts.of aromatic derivatives, in which two 
negative groups, as hydroxyl, carboxyl, or the nitro-group stand in 
the ortho-position, contain less water of crystallisation than the corre- 
sponding para-compoand. The further introduction of a halogen 
element does not seem to influence the result. 

Further, so far as material is at hand, it would appear that salts, 
derived from acids containing three electronegative groups in the 
ortho-position to one another, contain less water of crystallisation than 
those of corresponding acids in which the groups are in the para- 

ition. 

Of the acids of the acetic series, it would appear that the salts of 
formic acid contain less water than those of acetic acid; the calcium 
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salts of normal butyric, valeric, caproic, conanthylic, and caprylic acid 
have only one molecule of water of crystallisation, whilst those of 
isobutyric, methyl- and methylethyl-acetic have five molecules. 

The barium salts do not show such a regularity, which may partly 
be accounted for from the known variation of the water of crystallisa- 
tion of barium acetate with alteration of temperature. ¥ 

V. H. V. 


Decomposition of Salts by Water. By H. Le Cuareter 
(Compt. rend., 98, 675—678).—The author considers that the decom- 
position of a salt by water with formation of an insoluble product is 
not really analogous to the dissociation of gases (Ditte, Compt. rend., 
1872), but can be explained by the laws of chemical equilibrium in 
homogeneous liquid systems, taking into account, in accordance with 
the laws of Berthollet, the insolubility of the product. The insoluble 
substance which is formed does not play any part in the establish- 
ment of equilibrium, but is at once removed from the sphere of 
action, and equilibrium is established only between those substances 
which still remain in solution. In the case of the decomposition of 
normal mercuric sulphate (loc. cit.), the mercury which is not precipi- 
tated exists in solution as normal sulphate, and not as tribasic sul- 
phate. The true conclusion to be drawn from Ditte’s experiments is 
that “‘the quantity of acid necessary to prevent the decomposition of 
a salt increases at first with an increase in the proportion of water, 
but it does not increase indefinitely, and tends towards a limit.” This 
limit may be due to the partial dissociation of the hydrates of the 
acid, or, in certain cases, to the comparative insolubility of the par- 
ticular salt. C. H. B. 


Curves of Solubility of Salts. By A. Erarp (Compt. rend., 98, 
993—996).—The author has determined the solubility of chlorides, 
bromides, and iodides of calcium, strontium, barium, nickel, cobalt, 
manganese, cadmium, zinc, magnesium, and iron (ferrous) between 
the freezing points of their solutions and 180°. Whether the salt 
employed is usually anhydrous or hydrated, its solubility between a 
given interval of temperature is always represented by a straight line 
which makes an angle with the axis of temperature. This line seems 
to represent the normal solubility for a certain state of equilibrium 
between the water and the dissolved salt, but as the temperature con- 
tinues to rise, the condition of equilibrium changes, and during the 
greater or less interval of temperature in which this change takes 
place, the curve is inflected. As soon, however, as the new state of 
equilibrium is established, the solubility again becomes proportional 
to the temperature, and is represented by a straight line making a 
particular angle with the axis of temperature. The solubility of all 
the salts employed is proportional to the temperature, and is repre- 
sented by a curve consisting usually of two straight lines united by a 
simple or sinuous curve, but in certain cases they may be two in- 
flexions. It is conceivable that the changes of state in the solution 
may take place very slowly, and that a curve of perturbation only will 
be obtained within the limits of observation, but no case of this kind 
has yet been met with. 
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The inflections in the curve doubtless correspond with a change in 
the state of hydration of the salt. The curves given in the books 
usually extend only between + 20° and 100°, and that these curves 
are a simple curve or straight line is due to the fact that this interval 
includes only that part of the phenomenon in which the change in the 
conditions of equilibrium takes place. C. H. B. 


Freezing Points of Solutions of Salts of Bivalent Metals. 
By F. M. Raoutt (Compt.. rend., 98, 1047—1049).—The author has 
determined the freezing points of solutions of salts of various bivalent 
metals and acids of different basicities, and finds that in no case is the 
molecular reduction of the freezing point greater than 53. It has 
already been shown that the molecular reduction produced by acids 
and by alkaline bases and salts never reaches 50. Salts, such as the 
acetates of lead and copper, which have a low heat of formation, are 
partially decomposed in solution, and produce abnormal molecular 
reductions. Omitting cases of this kind, the author’s observations 
lead to the following laws :— 

(1.) Normal salts of bivalent metals and monobasic acids produce 
a molecular reduction of the freezing point varying from 41 to 48, the 
mean being 45. 

(2.) Normal salts of bivalent metals and bibasic acids produce a 
molecular reduction between 18 and 20, the mean being 20. 

(3.) Whenever, in the molecule of a salt of a monobasic or bibasic 
acid dissolved in 100 grams of water, an atom of a bivalent metal is 
replaced by an equivalent quantity (2 atoms) of a monovalent metal 
the molecular reduction is increased by about 20. 

It follows from this third law that if the molecular reductions pro- 
duced by normal salts of bivalent metals and particular acids are 
known, the molecular reductions which will be produced by the salts 
of the same acids and monovalent metals can be readily calculated. 
The molecular reduction produced by equivalent quantities of different 
salts can also be calculated, and it is found that— 

(4.) Double decompositions which take place without the forma- 
tion of a precipitate in solutions of normal salts of univalent or 
bivalent metals with monobasic or bibasic acids, produce little or no 
change in the freezing point of the mixture. 

This fourth law has been verified by numerous experiments. 

C. H. B. 

Constants of Capillarity of Liquids at their Boiling Points. 
By R. Scuirr (Annalen, 223, 47—106). The phenomenon of capil- 
larity considered in relation td the atomic constitution of compounds 
has hitherto been slightly investigated; the only results are those of 
Mendelejeff (Annalen, 119), who has ‘determined the ratios of the 
so-called molecular cohesion Pa*d, in which P is the molecular weight, 
a® the coefficient of capillarity, and d the sp. gr. The conclusions 
arrived at were: (1), in an homologous series of compounds, the 
molecular cohesion increases with increase of molecular weight; 
(II), isomeric substances have approximately equal molecular cohe- 
sion; (III), the molecalar cohesion of acompound is not equal to the 
sum of the atomic cohesions of its components. In this extensive 
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memoir, the constants of capillarity are determined for a large number 
of carbon compounds, and the relations existing between them 
discussed. 

On account of the alteration of the capillarity-constants with tem- 
perature, their determination under strictly comparable conditions 
presents some difficulty. The boiling point is selected by the author, 
not as presenting a condition under which liquids are in precisely the 
same physical state, but as the most practical, and affording, as the 
elaborate investigations on molecular volumes have shown, a point of 
sufficiently approximate physical comparability, and analogous 
aggregation. The process of determination consists in measuring 
the difference of level of the-given liquid in a U-tube, whose arms are 
of different diameter, both. however being of sufficiently small calibre 
that the law of diameters can be assumed to be approximately correct. 
The U-tube is suspended in the vapour of the liquid under examina- 
tion. In the course of investigation, it was observed that the differ- 
ences of level of the meniscus at first increased, but finally remained 
constant after the air had been completely driven out of the U-tube 
by the vapour of the liquid. 

If a? be the capillary elevation in a tube of 1 mm. radius, H that of 
the narrower limb, H, that of the wider limb, r and R their respective 

2 
radii, then H = < and H, = - ; if then h be the difference of 
Rr 
R-r 
rected for the weight of liquid raised from the plane tangential to 
the lowest part of the meniscus. If the circular angle of the tube 
were approximately zero,-and the meniscus a semicircle, then for a 
radius of 1 mm. a? = h + 4, but this correction was found to be too 


level of the menisci, a? = h This value for a? must be cor- 


large; whilst the correction of FranKenheim f where f is the true 


height of the meniscus, was found tobe too small. The author takes 
the arithmetical mean as affording a sufficiently approximate correc- 
tion. The equation for a? written above will take the form 


i 8,f_2 
Rr vy 3 3 |, 
R—r 2 


where f and F are the true heights of the menisci in the true branches 
of the U-tube. Besides the capillarity constant a*, introduced by 


2 
Poisson, another = is used, which represents the weight of liquid 


raised through a unit length of the line of contact between the liquid 
and the solid surface. If m and v be the molecular weight and 


1a? 2 
volume respectively, and since 5 = v, then =< = = = N, or the 


relative number of molecules elevated along the line of contact 
between the liquid and the solid surfaces. 
For better comparison these values are multiplied by 1000. 
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In the table below, the experimental values are given for a’, 
Q 
al and N10%, determined at the boiling point, and for a”? at ordinary 
temperatures :— 


5 
> 
we 


Liquid. 


Acetone, C;H,O.......... 

Paraldehyde, CgH,203 ee ee eereeevese ee 

Diethyl acetal, C,H,,0, eereee 

Dimethyl acetal, U,H,903........ 

Diethyl ether, C,H,,O ee eereee 

Ethyl formate, C;H,O...... 

Propyl formate, C,H,O, ....... ecesece 

Isobutyl formate, C5H 0, eeee 

Isoamyl formate, C,H,.0, 

Methyl acetate, C3H,0, seer eeeees 

Ethyl acetate, C,H,V, eereeereee 

Propyl acetate, C,H,,02 

Isobutyl acetate, CgH):0.. see 

Isoamyl acetate, C;H,,O, 

Methyl propionate, C,H,O)............ 

Ethyl! propionate, C;H,.0, 

Propyl propionate, UgH),O ........ 46+. 

Isobutyl propionate, C;H,,O, 

Isoamyl propionate, CgH,,O, .......... 

Methyl butyrate, C,H,,O, 

Ethyl butyrate, C,H,,0, .. 

Propyl butyrate, C;H,,O)......... 

Isobutyl butyrate, CgH,,O2.........6+. 

Methyl isobutyrate, C;sHjpO, ......+--- 

Ethyl isobutyrate, CgH,,0,.........++. 

Propy! isobutyrate, C;H,,O, 

Isobutyl isobutyrate, U,H),0, 

Methyl! valerate, CgH).O2........0+006- 

Ethyl valerate, C;H,,O, ..... Ceecesese 

Propyl valerate, CyH 0. 

Hexane, C,H), ........ 

Diisobutyl, CH), 

Diisoamyl, CypHyg....0.-- +200. ‘ 

Amylene, CyHig.cssscceeececececececs 

Caprylene, CgHig «.....-2 ee ee eee “ 

Diallyl, CoHyo.. 0+. sccccesececevececs 

Benzene, CgHg ..ceressccccccees 

Toluene, C7Hy ...csesscececesegecess 

Xylene (1 H 2), CaHyo eeeee eee eeeeeee . 

Xylene (1 : 8), CyHig eee sere eeeee eee 

Xylene (1:4), CyoHig ..cceccccsccece 

Ethylbenzene, CgHig «..---++-- 

Propylbenzene, CyHyg «2 ce seseeeeece 

Ethyltoluene (1 : 4), CoHyg.......0000 

Mesitylene, CoHjg....+esecereeeeceees 

ene, Giles x00 se cccescccccseces 
ethyl alcohol, MeO 

Ethyl alcohol, EtOH 

Propyl alcohol, PreOH eee 

Isopropyl alcohol, PrPOH ......seeeee 
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wl 
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Liquid. a’, 


Isobutyl alcohol, C,H,.OH svee 4°416 
Isoamyl alcohol, C;H,,.OH .........+..| 4°289 
Dimethyl ethyl carbinol, C,H,,.OH 4°283 
Allyl carbinol, CsH;.OH .......e++-++-| 5°006 
Chloroform, CHCl; sncocesceel: Se 
Carbon tetrachloride, CCl, ............| 2°756 
Ethylene chloride, C,H,Cl, 4°198 
Ethylidene chloride, C,H,Cl, ..........} 3°684 
Propyl chloride, CsH;Cl .........2++4.| 4°359 


5 °499 
5 330 


be BS BO BO BO bt bt et 

eon das 
ZSREERLES 
BSESEBSSE 
DDAwWADA HR? 


As regards the amount of confidence to be placed in these results, 
it is noticed that if the errors of sp. gr., cathetometer reading, &c., be 
in the same direction, then the greatest possible variation for a® will 
be 0°073 or 1:75 per cent. of the mean value of the constant, and for 
N10 = £* it will be 0-45. 

From the values of a* and a” can be calculated the diminution of 
this capillarity-constant for each degree temperature; the value so 
obtained can be denominated the mean depression coefficient. This 
varies with the liquid, and in any series of homologous liquids 
diminishes with increase of molecular weight. 

The table below contains some of the values for the coefficient of 
various liquids :— 

Hydrocarbons. 
Coefficient Coefficient 
of depression. Aromatic. of depression. 
Benzene 
Toluene 
Xylenes (3) 
Propylbenzene ... 


Ethereal Salts. 


Ethyl! formate 0°0211 Methyl acetate .... 
Propyl _,, 0°0188 Ethyl - ee-- 0°0213 
Butyl 00184 Propyl ,, ..-- 00193 


Amyl 0°0175 Butyl ,, eeee OO181 
Amy eeee OVL73 


At the critical point, the phenomenon of capillarity disappears, so if 
the value for a? at the boiling point be divided by the coefficient of 
depression, then a number is obtained, which when added to the 
boiling point will give that point at which a? =0. The critical 
temperatures calculated by these means are compared with those 
determined experimentally by Pawlewsky, and the values are fairly 
concordant. 

Discussion of the Results—-I. In isomeric liquids of the paraffinoid 
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series, those of higher boiling point have higher values for a* and N; 
but in isomeric liquids of the aromatic series these substances are 
reversed. 

IT. The constant of capillarity, a®, depends on the molecular nto 
on the chemical nature of the li uid, and on the method of arran 
ment of the constituent atoms. Sea comparing the values for 10°N in 
the above table, it is seen that the values of hexane, C,Hy, hydro- 
carbons of formula C,H, and of ethereal salts of formula C;H,»O, are 
approximately equal. The second differ from the first in containing 
2 atoms carbon more and 4 hydrogen atoms less, whilst the third 
differs from the second in containing 3 carbon atoms less and 2 oxygen 
atomms more. Hence 2C = 4H and 3C = 20, and also C = 2H and 
O = 3H. Again, the values for 10°N of dimethyl acetal and chloro- 
form, or of amyl formate and carbon tetrachloride are approximately 
equal; if the carbon and oxygen atoms be determined in terms of 
hydrogen by the results given above, then— 


Dimethy] acetate, C,H,O, = 24H Amy! formate, C,H,,0, 30H 
and CH = 3H and C 2H 


Therefore Cl, = 21H Therefore Cl 28H 
Cl = 7H Cl 7H 


The values for N calculated according to this method are found to be 
practically equal to the experimentally determined values, the only 
two exceptions being diallyl and ethylene chloride. Or the results 
may be expressed in the form of a curve, in which y, the values for N, 
are abscisse, and 2, the ordinates, the values in terms of H ; the curve 
formed is a logarithmic curve, and may be expressed by the formula 
log y = 2°8155 — 0°007282 — logz. The values calculated from 
this curve are compared, and are found to accord with the experi- 
mental value. Further researches in this direction are promised. 
¥. &. ¥. 

Determination of Chemical Affinities. By W. Ostwaxp (J. 
pr. Chem. [2], 29,. 49—57).—VI. Solubility of Hydrogen Potassium 
Tartarate in Dilute Acids.—The finely powdered material was shaken 
with the normal acid for several hours at 20°, and after filtration a 
portion was titrated. with baryta-water. After making a correction 
for the amount of substance dissolved by water alone, and proportion- 
ately increasing the amounts dissolved by each acid so that the 
quantity dissolved by normal nitric acid became 100, the numbers in 
the first column were obtaihed: the second colamn contains the 
numbers previously found (J..pr.. Chem.. [2], 28, 493) when using 
methyl] acetate :— 


@ 
~I 


Nitric acid . coceee ‘ , em sulphonic acid . 


Hydrochloric BG orcas Isethionic acid . 
Hydrobromiec acid Benzenesul phonic acid. 
Hydriodic acid .......+.. Formic acid 

Sulphuric acid ...+...+++ Acetic acid .......+. 
Methyl sulphuric acid .. .. Monochloracetic acid . 
Kthyl sulphuric acid ..... Propionic acid . eee 
Propyl sulphuric acid .... Butyric acid .....+-4. 


eatanuts 

Snowesdd 
aatatSssZ 
aaséessseo 


GENERAL AND PHYSIOAL CHEMISTRY. ~ 818 


Acids decompose hydrogen potassium tartarate into tartaric acid 
and the potassium salt of the acid employed, the amount of decompo- 
sition depending on the strength and on the coefficient of affinity of 
the acid. The results are not strictly comparable, however, the 
presence of the acid increasing or decreasing the solubility of the 

roducts of the reaction to a small extent. 

VII. Solubility of the Sulphates of Barium, Strontium, and Cal- 
cium in Acids.—The amount of substance dissolved was in each 
case determined by evaporation to dryness; a correction was made 
for the amount dissolved by the water alone. The results are con- 
tained in the following table :— 


Hydrochloric acid. Nitric acid. 


Strength of acid. 
BaSO,. | SrSO,. | CaSO, | BaSO,. | SrSO,. 


0°017 ; 0 048 
0 °055 ; 0-084 
0°088 ; 0°106 
0°130 “2 0°137 


Monochloracetic 


prey Formic acid. 


Strength of acid. 


SrSO,. | CaSO,.| SrSO,. | CaSO,. 


normal ... 

normal .... 
normal .... 
normal .... 
normal .... 


The numbers give in milligrammes the quantity of salt dissolved by 
1 mgrm. equivalent of the acid when diluted to the extent indicated. 
These results point in the same direction as the previous ones, viz., 
that strong nitric acid has a more powerful effect than strong hydro- 
chloric acid; but with dilute acids the effect is the same, for the 
coefficients of affinity of these two acids are nearly equal. The ratios 
between the affinities of nitric, monochloracetic, and formic acids are 
also much the same as those previously deduced. H. B. 


Verification of some Atomic Weights. By C. Maricnac (Ann. 
Chim. Phys. [6], 1, 289—337).—The investigations on the cerite 
group of metals have demonstrated the advantages of the method of 
fractional precipitation for the separation of substances presumably 
homogeneous into two or more constituents. This method is adopted 
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more particularly by the author in this memoir for the more or less 
complete elimination of impurities. The stochiometrical analysis of 
substances thus purified serves as a control for previous determinations 
of the atomic weights. 

Regarding the various scales which have been proposed for the 
atomic weights, it is remarked that the scale with hydrogen as unity 
for its basis has the advantage of representing the atomic weights 
of the greater number, and especially the more important of the ele- 
ments, by the simplest possible integers. 

Bismuth.—The atomic weight of this element is generally taken 
at 208, as the result of the concordant experiments of Schneider on the 
oxidation of the metal by nitric acid. From analysis of the chloride, 
Dumas obtained the number 210°26, but slight decomposition of 
the chloride by frequent distillation introduces an appreciable source 
of error in this method. The main points of the processes described 
at length in this memoir are (I) the fractional precipitation of the 
nitrate with water; (II) the conversion of the subnitrate into oxide 
by ignition ; (III) the reduction of a known weight of the oxide ina 
current of hydrogen. The mean of six experiments on different samples 
of the oxide was 208°6; this process, however, presents this great in- 
convenience, that the oxygen eliminated forms only one-tenth of the 
weight of the oxide, so that the smallest error in its determination by 
loss would involve a tenfold error in the atomic weight of the metal. 
Secondly, it is observed that during the process the oxide is trans- 
formed into a black powder, probably a suboxide, and after this point 
is reached the reduction requires a far higher temperature by which 
the bismuth is melted: the molten metal is then liable to retain 
small quantities of oxygen. A better process consists in converting a 
known weight of the oxide into the sulphate by solution in dilute 
nitric acid, and the gradual addition of sulphuric acid to the nitrate 
formed. The solution of the sulphate is evaporated down and 
ignited at a temperature below faint red heat. The mean of six 
determinations with three different samples of the oxide gave the 
value 20816 for the atomic weight (S = 32:06). 

Manganese.—The atomic weight of this metal has been determined 
by Berzelius and Dumas from analysis of the chloride; by v. Hauer, 
from conversion of the sulphate into the sulphide ; Dewar and Scott, 
from the reduction ‘of silver permanganate. The mean of these 
analyses points to 55 as the probable atomic weight of the metal, 
although the experiments of Rawak on the conversion of the red oxide 
into the peroxide, and of Schneider on the analysis of the oxalate, 
would lead to the atomic weight* 54. 

The method here adopted consists in (I) the fractional precipitation 
of the oxalate from an aqueous solution of the nitrate; (II) in the 
conversion of the oxalate into the protoxide by ignition in hydrogen ; 
and (IIT) in the solution of a known weight of the reduced oxide in 
sulphuric acid to form the sulphate. During this last process, it is 
impossible to prevent a little oxidation, which is revealed by a brown 
coloration of the solution; the amount of this oxidation is ascer- 
tained by adding a standard solution of oxalic acid to the solu- 
tion of the sulphate. The solution of the sulphate is evaporated 
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down and ignited at a temperature below red heat. The mean of four 
determinations was 55°07. 

Zinc.—The number 65 is generally adopted as the atomic weight of 
zinc, from the experiments of Erdmann on the conversion of the 
metal into the oxide by solution in nitric acid and ignition of the 
nitrate. Favre and Jacquelain have substituted the value 66, but their 
experiments are not sufficiently trustworthy. 

It is here pointed out that Erdmann’s experiments are inexact, 
owing to the persistent retention of nitrous fumes by the zinc oxide; 
and if the temperature be raised sufficiently high to completely elimi- 
nate them, there is always an appreciable loss in weight of the oxide. 
The method here adopted consists in the conversion of the oxide into 
the chloride by solution in hydrochloric acid, and the evaporation of 
this solution with potassium chloride to obtain the double zinc potas- 
sium chloride 2KCI,ZnCl,. In this salt the proportion of zinc was 
determined as oxide and the chlorine by silver nitrate. From the 
known atomic weights of chlorine, potassium, and silver, that of zinc 
can be deduced, The mean value of one series consisting of five 
experiments was 65°29, and of another series of three experiments 
was 65°33. The mean of this number may be taken as a sufficiently 
near approximation to the atomic weight of the metal, although there 
are involved in the process two sources of error, viz., loss of oxide of 
zinc during ignition, and secondly, the retention by the double 
chloride of small quantities of mother-liquor, more rich in zinc 
chloride. 

Magnesium.—The atomic weight of magnesium has been deter- 
mined by various processes, yet the numbers vary from 24 tc 24°5, 
although the preparation of the oxide in a state of purity presents no 
difficulties. After quoting experiments to show that magnesia may 
be ignited at a high temperature without appreciable loss of weight, 
the author describes the details of the conversion of known weights 
of the oxide into the sulphate by heating with dilute sulphuric acid 
at a temperature slightly below boiling point. The samples of oxide 
operated on were obtained by the ignition of the nitrate, sulphate, 
and carbonate. The mean of ten very concordant experiments gave 
24°38 as the atomic weight. Another series of thirteen experiments 
were also made by a reverse process, viz., by the conversion of known 
weights of the sulphate into the oxide ; the mean of these latter gave 
24°37 for the atomic weight. Attempts were also made to determine 
the proportion of magnesium and chlorine in the double potassium 
magnesium chloride, but the method proved unsuccessful owing to 


the retention of magnesium chloride by the crystals of the double 
salt. V. H. V. 
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Inorganic Chemistry. 


Density and Coefficient of Expansion of Liquid Oxygen. By 
K. Ouszewskt (Monatsh. Chem., 5, 124—126).—A long glass bulb of 
1:4 c.c. capacity is fused to a thick thermometer tube connected with a 
Natterer’s flask containing oxygen at 50 atmospheres pressure, and also 
with an air manometer. The bulb is immersed in liquid ethylene, whose 
temperature can be reduced, by aid of an air-pump, to —139°. On 
opening the valve of the Natterer’s flask the bulb slowly fills with 
liquid oxygen. At the moment the bulb is completely filled, the 
supply of oxygen is cut off, the temperature and pressure of the 
oxygen noted, and the oxygen in the bulb allowed to evaporate and 
measured in the gaseous state. Corrections are made for the un- 
liquefied oxygen in the tubes. The following table gives the results 
of the experiments :— 


Temperature of | 
the liquid oxygen. 


Volume of 
gaseous oxygen (at 
0° and 760 mm.) 
obtained from 


Weight of 
the liquid oxygen 
in grams. 


Density 
of the liquid 
oxygen. 


the liquid oxygen. 


0 °7555 
0 °8788 
0°8544 
0°8772 
0°8063 
0 °8787 


0577 
"2304 
1961 
*2280 
"1287 
"2300 


737 *34 c.c. 
858 °21 
834 °29 
856 °58 
787 *32 
858 -05 


129 -57° 
189 *29 
137°46 
139 *36 
134°43 
139 °13 


From these results, the coefficient of expansion for liquid oxygen 
= 0°01706. The temperatures were determined by a hydrogen 
thermometer. A. J. G. 


Temperature of Solidification of some Gases and Liquids. 
By K. Oxszewsk1 (Monatsh. Chem., 5, 127—128).—The reduction of 
temperature required for these results was obtained by means of the 
evaporation of liquid ethylene at ordinary pressure (—102°); for the 
lower temperatures, the evapotation was accelerated by the use of an 
air-pump. The temperatures were taken with a hydrogen thermo- 
meter. 

Chlorine at --102° forms an orange-yellow liquid, in which yellow 
crystals separate; on lowering the temperature a few degrees, the 
whole liquid sodidifies to a yellow crystalline mass. 

Hydrochloric acid is a colourless liquid at —102°; it solidifies at 
—115°7° to a white crystalline mass, and commences to melt again at 
— 112°5. 

Arseniuretted hydrogen is a colourless liquid at —102°, forms a 
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white crystalline mass at —118°9°, melts again at —113°5°, and boils 
at —54°8°. 

Silicon fluoride solidifies to a white amorphous mass in a glass 
tube cooled to —102°; on increasing the temperature, it slowly 
evaporates without previous fusion. 

Ethyl ether solidifies at —129° to a white crystalline mass; it 
liquefies at —117°4°. 

Amy]! alcohol is an oily liquid at 102°, has a buttery consistency at 
—115°, and only becomes quite frozen at —134°, when it forms a hard 
semitransparent amorphous mass. A. J. G. 


Boiling Points of Oxygen, Air, Nitrogen, and Carbonic 
Oxide under Atmospheric Pressure. By S. Wrosiewski (Compt. 
rend., 98, 982).—The author measures low temperatures by means of 
the thermoelectric properties of metals, using very sensitive aperiodic 
galvanometers of high resistance, the apparatus being previously 
graduated by comparison with a large hydrogen thermometer. In 
this way, it is possible to measure 0°0000025 of a volt, which corre- 
sponds with a change of temperature of 0°2° at about —200°. 

The gases employed were compressed under 100 atmospheres in a 
metallic receiver, and then conducted into a glass tube surrounded by 
liquid oxygen. The oxygen was caused to evaporate by releasing the 
pressure, and the gas in the glass tube was thus liquefied. The glass 
tube was then gradually put in communication with the air, and the 
liquefied gas allowed to boil under atmospheric pressure. 

Oxygen.—Boils at —184°. The results previously obtained at 
different pressures were as follow :— 


Pressure. Temperature. 

50°00 atmos. —113-0° (critical point) 
27°02 — 129°6 
25°85 —131°6 
24°40 —133°4 
23:18 —13+8 
22°20 —135°8 

1:00 —1840 


Air.—Boils at —192°2°. 

Nitrogen, obtained by the action of metallic copper on air, boils at 
193'1°. The boiling point of this gas, calculated from that of air, 
on the assumption that the boiling point of the latter depends on its 
composition, is —194°3, and it is possible that the nitrogen employed 
contained a small quantity of oxygen. It is evident in any case that 
the constituents of the air do not separate on liquefaction. 

Carbonic Oxide——The gas employed contained about 6 per cent. of 
carbonic anhydride, and the mixture boiled at —186°. Assuming 
that the boiling point of carbonic anhydride is —80°, that of carbonic 
oxide is —193°, or the same as that of nitrogen. 

By the evaporation of these gases in a vacuum, temperatures are 
obtained several degrees below —200°. C. H. B 
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Presence of Hydrogen Peroxide and Ammonium Nitrite, and 
Absence of Ozone in the Products of the Combustion of 
Hydrogen and Hydrocarbons in Air. By A. R. Leeps (Chem. 
News, 49, 237—239).—With regard to the question of formation of 
ozone, hydrogen peroxide, and ammonium nitrate during the combus- 
tion of hydrogen, or hydrogenous substances, in air (or oxygen), many 
communications have been made by various authors, some supporting 
and some denying the production of the various substances enumerated. 
After reference to these, the present note contains a description of an 
apparatus, by means of which the author can burn purified hydrogen or 
hydrocarbons (coal-gas) in purified air, and collect the products with- 
out contact with anything but glass and platinum wire. It consists 
of a long tube, with a globular enlargement, closed at the top; at the 
lower end, this fits air-tight into a receiver connected by means of 
a glass tube and ground stoppers with the first of a series of three 
bottles similarly connected ; these serve for the collection of the pro- 
ducts of combustion. Air is admitted by a lateral tube at the top, the 
hydrogen by a similar tube connected with a platinum jet below the 
enlargement ; combustion is started by means of spark sent through 
platinum wires fused in the glass; each of the wires terminates in a 
minute spiral, which is wholly immersed in the flame during the com- 
bustion; they are useful, as they indicate by their incandescence the 
existence of a flame, and also prevent its extinction. With this 
apparatus, ammonium nitrite and hydrogen peroxide have been de- 
tected in the products of the combustion of pure hydrogen and hydro- 
carbons in purified air; but ozone and ammonium nitrate were not 
found. In these experiments, the products of combustion were not 
removed speedily from the influence of the high temperatures of the 
flame, as was the case in all previous experiments, hence it is possible 
that the ozone, if formed, was decomposed by the high temperature. 

D. A. L. 


Nitrogen Iodide. By A. Guyarp (Ann. Chim. Phys. [6], 1, 
358—412).—Nitrogen iodide in water is decomposed slowly by the 
action of sunlight with evolution of nitrogen; the rapidity of the 
change is increased by the blue and yellow rays, decreased by the 
violet rays. It proceeds slowly up to a certain point, at which violent 
explosions occur; but if a moderately concentrated solution of 
ammonia be substituted for water the change occurs gradually until 
all the nitrogen iodide is converted into ammonium peroxide and 
nitrogen. The equation repregenting the decomposition is as follows :— 
3N,H,I, = N; + 3NH,I,, or in the presence of ammonia, 3N,H,I, + 
4NH,OH = 6NH,I + 2N, + 4H,0. Itis here proposed to make use of 
this reaction as a means for determining the chemical intensity of 
daylight, and several forms of apparatus are described by which the 
nitrogen evolved may be measured. As regards the formula for 
nitrogen iodide, the author considers that Meron’s and Marchand’s 
formula, NH,I, or preferably N.H,I,, is supported by the greater 
weight of evidence; it is thus a diiodamine. Its formation has pro- 
bably been correctly represented by Odling thus: 3NH,; + I = 
NHI, + 2NH,I, although it is noticed that whatever be the quantity of 
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iodine used there is always some unchanged ammonia at the end of 
the reaction. 

The process here adopted for the preparation of nitrogen iodide 
consists in adding a solution of ammonia to solution of iodine in 

tassium, sodium, or ammonium iodides (the so-called periodides). 
If this latter solution be added to an ammoniacal solution of a cupric 
oxide, there is formed a violet-green double iodide of copper and 
nitrogen, whose composition is probably expressed by the formula 
2Cul,,N,H,I,, decomposed by water to form an oxyiodide of copper, 
Cu0,I. 

The analysis of nitrogen iodide may be effected by sodium thio- 
sulphate, which converts the iodine into ammonium iodide, and causes 
the evolution of ammonia. The proportional quantities of free 
ammonia, and of combined ammonia, can be determined by distilla- 
tion, and the iodine by silver nitrate. Several experimental results 
are here adduced, which point to the reaction between the ammonia 
and iodine as occurring between a greater number of molecules of these 
substances than was suspected by Odling. 

The mother-liquors from the preparation of nitrogen iodide give 
precipitates with soluble salts of silver, mercury and bismuth, of 
which the last is probably a periodide of bismuth, Bi,I,. It separates 
out in graphite-like scales, very stable when dry, but decomposed 
rapidly in the presence of water to form bismuth oxyiodide. 


. H. V. 
Dimorphism of Sodium Thiosulphate. By F. Parmentier and 


L. Amat (Compt. rend., 98, 735—738).—It is well known that if a 
minute crystal of the ordinary form is added to a supersaturated 
solution of sodium thiosulphate, the latter crystallises in short thick 
monoclinic prisms, and there is considerable development of heat, but 
the temperature never rises above 47°9°, the melting point of the salt. 
If, however, very strong solutions are cooled in a freezing mixture 
out of contact with any particles of the ordinary salt, the thiosulphate 
crystallises in long slender needles, and the temperature does not 
rise so high as in ordinary cases, although there is still considerable 
development of heat. If crystals of this kind are introduced into a 
supersaturated solution of the salt, they bring about the formation of 
precisely similar crystals, but the temperature never rises above 32°. 
When fragments of the ordinary salt are introduced into a solution 
containing the needle-shaped crystals, the latter disappear, heat is 
developed, and the salt crystallises in the ordinary form. When too, 
an attempt is made to isolate the needles by pouring off the mother- 
liquor, they are always converted into the ordinary crystals. The 
needles can, however, be isolated in the following manner. Two 
flasks, one of which contains thiosulphate, are connected together by 
a bent tube, the apparatus being entirely closed. The whole apparatus 
is then heated at 80° in order to destroy every trace of the ordinary 
crystals, and the flask containing the thiosulphate is cooled in a 
freezing mixture. When about half the salt has crystallised in 
needles the mother-liquor is decanted through the tube into the other 
flask. The needles are then carefully melted, a few of the crystals 


being left intact, about half the salt is allowed to crystallise, and the 
3k 2 
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mother-liquor decanted through the tube. By several repetitions of this 
process a small quantity of the salt is finally obtained, crystallised in 
needles, and entirely free from the ordinary short prisms. As soon, 
however, as the needles are brought in contact with the air they 
change into the ordinary crystals. 

The needles have exactly the same composition as the ordinary 
crystals, and they also appear to belong to the monoclinic system, 
but they melt at 32°, whereas the short prisms melt at 47°9°. Deter- 
minations of the heat of solution of the needles show that, taking 
Berthelot’s value — 11°6 cal. for the heat of solution of the short 
prisms, the heat of transformation of the needles into the ordinary 
variety is + 2°8 cal. 

When partially dehydrated thiosulphate is treated in a similar 
manner, reduction of temperature does not produce the same crystals, 
but other salts containing less water, which crystallise at a higher 
temperature the lower the proportion of water. These salts are 
always mixed with more or less mother-liquor, and when brought in 
contact with the ordinary variety they change into it with develop- 
ment of heat. C. H. B. 


Chlorides of Lithia and Lime. By G. Lunas (Annalen, 223, 
106—110).—This paper is principally a polemic directed against 
Kraut’s criticism of the author's results of the reaction between 
lithium hydroxide and chlorine (comp. Abstract, 1883, 953). It is 


here shown that as at ordinary temperatures, so at 0°, the point at 
which Kraut investigated the change, chlorine acts very slowly upon 
lithium hydroxide, with production of a compound containing at most 
4 per cent. available chlorine. The presence of a trace of the crystal- 
line hydrate of the hydroxide materially increased the 7s . 
= - A 
Hydrated Aluminium Sulphate. By P. Marcvuerrire-pe 1a 
Cuartonny (Ann. Chim. Phys. [6], 1, 425—452).—The aluminium 
sulphate of commerce crystallises in rather hygroscopic tablets of 
composition Al,(SO,);,18H,0. In this paper another hydrate is 
described of composition Al,(SO,)316H,0, crystallising in orthorhombic 
prisms, which effloresce slowly. This latter salt, which can be more 
conveniently dealt with than the former, can be obtained by the de- 
composition of ammonium alum by heat, by recrystallisation of the 
crude alum of commerce or from alunite; for its preparation care 
must be taken to prevent its crystallisation, en masse, from a concen- 
trated solution, for the salt obtained under those conditions cannot 
be dried without difficulty. This hydrated sulphate also occurs as an 
efflorescence on schistose rocks at Rio Saldana in South a 
V. H. V. 
Vapour-density of Beryllium Chloride. By L. F. Nitson and 
O. Perrersson (Compt. rend., 98, 988—990).—The chloride was pre- 
pared by the action of dry hydrochloric acid gas on the metal in a 
platinum tube, and was volatilised in an atmosphere of carbonic 
anhydride (in which it does not dissociate below 706°) in Schwaraz’s 
apparatus, an air thermometer being enclosed along with the latter in 
an iron tube in the furnace. The following results were obtained :— 
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Temperature .... 490° 520° 589° 597° 604° 
Density 67(?) 4174 3067 S031 3-090 
Temperature.... 686° 720° 745° = =812° 
Density 2°853 «2926 «862753 =. °793 


It follows that between 686° and 812°, the molecule of beryllium 
chloride is represented by the formula BeCl,, the atomic weight of 
Be being 91. The higher values obtained at lower temperatures are 
due to the fact that the molecule at these temperatures consists of 
aggregations which split up as the temperature rises. At 520°, for 
example, the density 4174 corresponds with the formula Be,Cl,. 
In this respect, beryllium chloride resembles stannous chloride. 

It follows from these results that in accordance with Avogadro’s 
law, the atomic weight of beryllium is 9°1, which agrees with its place 
in the periodic series, but this is the first case in which the conclusion 
deduced from this law does not agree with that deduced by means 
of the law of Dulong and Petit from the determination of the specific 
heat. C. H. B. 


Disintegration of Zircon. By F. Sroisa (Chem. News, 49, 174). 
—One part of finely powdered zircon is mixed with 4 parts of a mix- 
ture of 2 of potassium borofluoride and 3 of potassium carbonate, 
and fused at a red heat in a platinum crucible. The molten mass is 
poured on a dry metal plate, and as soon as it solidifies is thrown 
into water to render the mass friable, and thus facilitate subsequent 
pulverisation. The powder is boiled out with water and filtered. The 
filtrate contains the greater part of the zirconium as double fluorides, 
and alkalis precipitate zirconium hydroxide from it. The insoluble 
portion is dissolved in hydrofluoric acid, the remaining zirconium 
being by this means converted into zirconium potassium fluoride. 
Zircon is also attacked by prolonged boiling with caustic alkali. 
Crucibles of nickel serve well for the fusion of zircon with caustic 
alkali. D. A. L. 


Normal Didymium Molybdate and the Valency of Didy- 
mium. By A. Cossa (Compt. rend., 98, 990—993).—Normal didy- 
mium molybdate is obtained as an amorphous precipitate by mixing 
warm moderately concentrated solutions of didymium nitrate and 
sodium molybdate. It has the composition DiO 43°39, MoO, 56°47 = 
DiMoQ,. Attempts to obtain the salt in crystals by fusing didymium 
sulphate with sodium molybdate and chloride resulted only in the 
formation of mixtures of acid and basic molybdates ; but by simply 
fusing the amorphous salt at a very high temperature, a crystalline 
homogeneous mass is obtained. The crystals belong to the quadratic 
system, and present only the octahedral faces b$, which are somewhat 
rounded, although very brilliant. According to Friedel, the angles 
are, b4b4 49°6° ; terminal face, 79°46°; the corresponding angles on 
wulfenite being 48°25° and 80°2° respectively. Crystals of a mixed 
didymium lead molybdate containing 28°56 per cent. of lead molybdate 
were obtained by fusing the amorphous precipitate formed on mixing 
sodium molybdate with a solution of lead and didymium nitrates. The 
angles of these crystals, according to Friedel, are: terminal face, 
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80° 11' 3”; bdbd, 49°5°. It is evident that didymium molybdate is 
strictly isomorphous with lead molybdate, and this fact confirms the 
conclusions drawn from the author’s previous researches on didymium 
tungstate (Abstr., 1879, 695) that the oxide of didymium is analogous 
to that of lead or calcium, and has the formula DiO. 

C. H. B. 


Separation of Gallium. By L. pz Borspaupran (Compt. rend., 98, 
711—712).—From Boric Acid.—1. The solution is strongly acidified 
with hydrochloric acid, and the gallium precipitated as ferrocyanide. 
The excess of ferrocyanide is removed by means of cupric chloride, 
the precipitate washed with dilute hydrochloric acid, and the copper 
removed from the filtrate by means of hydrogen sulphide. The filtrate 
from the copper sulphide is evaporated over potash in a vacuum, then 
mixed with calcium chloride, supersaturated with ammonia, and eva- 
porated to dryness at a gentle heat, the boric acid being estimated 
by Ditte’s method (Compt. rend., 1875, 490). The calcium borate 
which is thus obtained is sometimes mixed with a little ferric oxide. 
In this case it is dissolved in hydrochloric acid, neutralised by a mix- 
ture of potassium and sodium carbonates or hydroxides in equivalent 
proportions and ignited. The residue is treated with water, which 
leaves the ferric oxide undissolved, whilst the boric acid passes into 
solution, and is again treated by Ditte’s method. 

2. The slightly acid solution of the chloride is mixed with an excess 
of sodium and potassium acetates in equivalent proportions, and a suit- 
able quantity of arsenious anhydride, and then treated with hydrogen 
sulphide. The arsenious sulphide carries down the gallium. A 
current of air is passed into the filtrate, in order to expel the greater 
part of the hydrogen sulphide, and the liquid is mixed with a con- 
siderable excess of potassium and sodiam hydroxides in equivalent 
proportions, evaporated to dryness in a gold vessel, and strongly 
heated with exposure to air. The residue is dissolved in very dilute 
hydrochloric acid, and the boric acid in the solution estimated by 
Ditte’s method. This process is especially useful for the separation 
of small quantities of gallium from large quantities of boric acid. 

An aqueous or hydrochloric acid solution of boric acid loses no 
sensible trace of this substance when evaporated in a vacuum at ordi- 
nary temperatures. C. H. B. 


A Metallic Radicle. By P. Scniirzenpercer (Compt. rend., 98, 
985—988).—If spongy platinum is added to four or five times its 
weight of tin at about 400° combination takes place with develop- 
ment of heat and light, and the resulting alloy, when granulated by 
being poured into cold water, is somewhat less white than tin alone. 
When this alloy is heated, in an atmosphere of hydrogen or carbonic 
anhydride, with hydrochloric acid diluted with its own volume of 
water, hydrogen is given off, and part of the tin dissolves as stannous 
chloride. When the evolution of hydrogen ceases, the residue consists 
of very thin glistening blackish-grey lamelle, which closely resemble 
graphite; these, when washed with acidulated water, and finally with 
pure water to remove all traces of excess of tin, and then dried, 
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soil the fingers and leave a mark on paper. This residue consists 
mainly of platinum and tin, with small quantities of hydrogen and 
oxygen, and a considerable proportion of chlorine. Thechloride could 
not be isolated, because it is gradually decomposed by warm water. 
By treating the residue with warm dilute ammonia, the whole of the 
combined chlorine is removed, and a hydrated oxide is obtained 
resembling the chloride in appearance, but with a slightly brown 
colour. When dried in a vacuum over sulphuric acid, it has the com- 
position Pt,Sn,O,H,, and on reduction by hydrogen it yields a greyish- 
white pulverulent almost infusible alloy of the composition Pt,Sns,, 
identical with that obtained by Deville and Debray by melting 1 part 
of platinum with 6 parts of tin, and treating the cold alloy with 
hydrochloric acid. In this latter case it is probable that the large 
crystals in which the alloy Pt,Sn, was obtained, were only superficially 
attacked by the hydrochloric acid. 

If the pulverulent alloy is heated to dull redness in oxygen, com- 
bination takes place with incandescence, and the oxide formed has the 
composition Pt,Sn,O;. The reduction and reproduction of this oxide 
can be repeated any number of times. 

If the hydrated oxide is heated in a current of dry oxygen, water 
is given off, but is replaced by oxygen, and an oxide of the composi- 
tion Pt,Sn,O0, is formed. If, however, this compound is reduced by 
hydrogen, and the residue reoxidised, the oxide Pt,Sn;O, is alone 
obtained. 

These stanno-platinic compounds have considerable catalytic 
power. They oxidise alcohol into aldehyde, and when the hydrated 
oxide is brought in contact with hydrogen, there is a consider- 
able development of heat. When the pulverulent alloy Pt,Sn; is 
brought in contact with chlorine, a large amount of heat is developed, 
and stannous chloride volatilises. 

The compound Pt,Sn; may be regarded as formed by the combina- 
tion of a hexavalent group, consisting of two atoms of platinum 
—Pt—Pt—, with three tetravalent atoms of tin, forming a new 


hexavalent group, 
—Sn—Pt—Pt—Sa— 
\ 7 
Sa 
II 


the derivatives of which will have the constitutions 


OSn——Pt—Pt—Sn0 OSn—Pt—Pt—Sn0 


\Z \7 
SnO OH—Sn—OH 
Ist oxide. Hydrated oxide. 


OSn—Pt—Pt—SnO 
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If the residue left after removing the excess of tin by dilute hydro- 
chloric acid is subjected to prolonged treatment with concentrated 
hydrochloric acid, a residue is obtained, which contains less than one 
atom of tin, and continued action of the acid would probably remove 
the whole of the tin. 

The solution of stannous chloride obtained by treating the alloy 
with dilute acid becomes yellow when exposed to the air, and contains 
platinum, from which it would seem that stannoplatinic chloride is 
not completely insoluble. C. H. B. 


Yellow and Red Lead Monoxide. By A. Gruruer (Annalen, 
219, 56—71).—The author has prepared both modifications of lead 
monoxide in the pure state. The yellow variety is obtained by 
strongly heating lead carbonate or nitrate, if barely to the melting 

int as an amorphous powder, if above as a crystalline mass. It is 
also obtained by adding an excess of strongly diluted sodium or 
} otassium. hydroxide solution to a boiling solution of a lead salt, or by 
heating in a silver basin 1 part lead hydroxide with 7 parts sodium 
hydroxide and 14 parts water at the boiling point, until nearly all the 
lead hydroxide is dissolved, and slowly cooling. As the yellow variety 
is formed at a high temperature, it can also be obtained by strongly 
heating the red. The red variety is formed when lead hydroxide is 
heated at 110°; also when 1 part lead hydroxide is dissolved in 5 parts 
potassium hydroxide, and the mixture is allowed to cool extremely 
slowly ; lastly, the red variety may be obtained by boiling an excess of 
lead hydroxide in dilute caustic soda, until all the yellow which is first 
formed has disappeared. The yellow oxide is of a sulphur colour, 
forming rhombic crystals of 9°25 sp. gr. at 15°, and becomes yellowish- 
red on pressing and rubbing. The red oxide is of an iron- or garnet- 
red, according to its state of division, and forms tetragonal crystals of 
9°125 sp. gr. at 14°. Both modifications can be obtained from the 
basic lead nitrate (PbO),,HNO;, which is best made by slowly precipi- 
tating lead nitrate with double the necessary quantity of ammonia 
solution, and agitating well. At 170°, this salt loses water and is 
converted into Pb,O;(NO;). If the salt (PbO);,HNO, is treated 
with pure dilute caustic soda, the yellow variety is formed, and if the 
second salt Pb,O;( NOs), is similarly treated, the red variety is formed. 
The author therefore considers that the yellow variety must have the 
formula Pb,O; or (Pb;O;)», and the red variety the formula Pb,O, or 
(Pb,O,)m, and that this polymerism affords an explanation of the 
dimorphic forms of lead oxide. 

A solution of lead monoxide wh melted potassium hydroxide rapidly 
absorbs oxygen, with formation of potassium salts of lead dioxide; 
these appear to have the formule K,O,PbO, and 2K,0,3PbO, ; they 
crystallise in hexagonal plates, and are decomposed by water. 

A. B. 


Bismuthic Acid. By C. Horrmann (Annalen, 223, 110—136).— 
Potassium salts of bismuthic acid are obtained when a current of 
chlorine is passed into a boiling, not too concentrated, solution of 
potash, in which bismuth hydroxide is suspended ; the resultant sub- 
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stance is then separated off, and the process repeated. The potassium 
salts have the composition 2K BiO; + nBi,O,, and are of a red to dark 
violet-brown shade ; the more concentrated the alkali, the greater is the 
proportion of potassium present, but this can be removed by boiling 
with water or preferably by carbonic acid; in no case, however, was 
pure bismuthic acid obtained. These compounds, when treated with 
acetic acid, yield the orange bismuthyl bismuthate, Bi,O,, and with 
nitric acid the golden bismuthyl bismuthate, or bismuth dioxide, 
Bi,O, or BiO,. 

If chlorine is passed into very concentrated potash containing bis- 
muth hydroxide, golden to red basic bismuth salts of bismuthic acid 
are formed; these intermediate compounds cannot be oxidised by 
chlorine into bismuthic acid or its derivatives, but are converted by 
concentrated nitric acid into bismuth dioxide. It has been stated by 
Bodecher that a bismuthic acid of composition Bi,O;,2H,O is formed, 
when a solution of the nitrate is precipitated by potassium cyanide. 
As it appears improbable that a higher oxidation product should 
result from such a change, the experiments were repeated. It is 
proved that the substance formed is bismuth bisulphide, Bi,S,, the 
sulphur being derived from impurities contained in the commercial 
potassium cyanide. Vu Ee Ve 


Uranium Compounds. By A. Dirre (Ann. Chim. Phys. [6], 1, 
338—358).—Hydrofluoric acid converts green uranium oxide into 
uranyl fluoride, UO,F, (U = 240), and uranium hydrogen fluoride, 
UF,,2HF, of which the latter forms crystals, decomposed by heat 
into uranium and hydrogen fluorides, whilst the latter is a green inso- 
luble powder, decomposed into uranium dioxide and a volatile oxy- 
fluoride, UOF;. 

On melting the fluorides of the alkali-metals with the oxide U;O,, 
there are produced double fluorides of the general formula UO,F,,2MF, 
which are crystalline, and insoluble in water; but the uranium hydro- 
gen fluoride produces with the oxide U;O,, salts of the general formula 
UOF,,2MF, crystallising in well-defined forms, and soluble in water. 
These latter compounds may also be obtained by treating the green 
oxide.with hydrofluoric acid, and neutralising the liquid, after separa- 
tion of the black oxide, with metallic carbonates. 

The chlorides of the metals of the alkalis and alkaline earths, when 
calcined with the green oxide, form a crystalline uranate, UO,,MO, 
together with a mixture of the crystalline oxides UO, and U,0;. But 
in the presence of a chlorate, salts of composition analogous to the 
dichromate 2UQ;,M,0 are obtained ; in the particular case of lead, the 
composition of the uranate is expressed by the formula 2U0;,PbO. 
In the original memoir, the preparation and properties of the various 
uranates of the alkalis and alkaline earths, together with those of 
magnesium and lead, are described in full. These compounds are 
quite insoluble in water, and, with the exception of that of lead, infu- 
sible ut a white heat. V. H. VY. 
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Mineralogical Chemistry. 


Lollingite and other Minerals from Colorado. By W. F. 
HIivvesrand (Amer. J. Sci. [3], 2'7, 349—358 ).—Léllingite.—A cobalti- 
ferous and nickeliferous variety of léllingite is found in several mines 
at the base of Teocalli Mountain, Colorado. It occurs embedded in a 
gangue of siderite and barytes in steel-white forms, one-eighth of an 
inch in diameter, with a radiate structure. When treated with 
hydrochloric acid, the star-like forms were found to be composed of a 
number of flattened ellipsoids interpenetrating at a common centre. 
A microscopic study proved that the fundamental form is that of 
lollingite, showing only the prism and macrodome. These two forms 
are often equally developed, producing a resemblance to a low 
tetragonal pyramid. The angle of the prism was found to be very 
nearly 122°. An analysis of carefully isolated léllingite gave the fol- 
lowing results :— 


As. 8. B. Cu. Fe. Ca. Ni. Total. Sp. gr. 
7118 056 O08 O39 2296 437 O21 9975 7-40 


This leads closely to the formula Fe(CoNi)As(S)>. 

Some varieties of safflorite, rhombic CoAs,, present similar features, 
especially as regards the tendency to form twins of interpenetration ; 
and, from the presence of cobalt, it might be supposed that the mineral 
was safflorite. The high percentage of iron, the high sp. gr., and the 
occurrence of a macrodome instead of a brachydome render it neces- 
sary, however, to classify it with léllingite. 

Cosalite—This mineral occurs in a quartz vein at the Comstock 
Mine, La Plata Co., Colorado, associated with iron pyrites, blende, 
sylvanite, and native gold. The analysis gave the following 
results :— 


Bi. Ag. Cu. Pb. Fe. Zn. 8. Total. 
42°97 843 7°50 22°49 0°70 trace 17°11 99°20 


from which the formula 2RS + Bi,S, may be deduced. 

A Mineral Probably New.—A portion of the ore from the Missouri 
Mine, Park Co., Colorado, is composed of a sulpho-bismuthite of 
copper and silver. It occurs in a quartz gangue, associated with 
copper pyrites and wolfram. . Small slender crystals (sp. gr. 6°31) 
resembling bismuthinite occur in numerous cavities. An analysis is 
a. under I. The more compact material gave the results under 

I, atter deducting 59°75 per cent. of gangue. A specimen (sp. gr. 
oa from another portion of the workings gave the figures under 

[ :— 

Bi. Ag Cu Pb Fe Zn. 8. Total. 

I... 6080 089 1596 — 213 O10 1994 99°82 

II .. 6342 409 1265 — 059 O07 1883 99°65 
Ill .. 6251 989 668 274 O10 C07 17:90 99°89 
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After the subtraction of impurities, the atomic ratio becomes in each 
case nearly 3: 4:15, which leads to the general formula 3RS + 
4Bi.S;. 

Hiibnerite.—This mineral was found in the Royal Albert vein, 
Ouray Co., Colorado. It occurs in long flattened crystals with a sub- 
vitreous lustre and brownish-black to pale yellow colour. The sp. gr. 
is 7:177, and the composition is as follows :— 


Si0.. Nb,O;. WO,. MnO. FeO. CaO. Total. 
0°62 0°05 75°50 23°40 0°24 0:13 100°02 


This agrees very closely with the formula MnWQ,. B. H. B. 


Herderite. By Des Cuoizeaux (Compt. rend., 98, 956—959).— 
The mineral herderite, described by Haidinger, was for a long time 
found only in very small quantity at Ehrenfriedersdorf, in Saxony, 
and on the result of blowpipe analyses by Turner and Plattner, it has 
been regarded as a fluophosphate of calcium andaluminium. Accord- 
ing to Haidinger’s measurements, the Ehrenfriedersdorf crystals are 
modified right rhombic prisms of 115° 53’. In 1882, somewhat large 
crystals were discovered at Stoneham, in Oxford Co., State of Maine, 
apparently identical with those from Ehrenfriedersdorf, but according 
to Mackintosh these crystals are calcium-beryllium-fluophosphate of 
the composition— 


P,O;. CaO. BeO. F re) 


44°31 33°21 15°76 11°32 - 4°76 = 99°84 


The alumina reported by Plattner and Turner as present in the 
Ehrenfriedersdorf crystals may really be beryllia, but the specimens 
are too small and too valuable to be used for analysis. The author 
has however made a careful optical examination of specimens from 
both localities, and finds that the crystals from Stoneham are identi- 
cal in their optical properties with those from Ehrenfriedersdorf, so 
that in all probability they belong to the same mineral species. - 

C. H. B. 


Identity of Scovillite and Rhabdophane. By G. J. Brusu 
and S. L. Penrrecp (Amer. J. Sci. [3], 2'7, 200).—The authors recently 
described (Amer. J. Sci., 25, 459) a hydrous phosphate of the cerium 
and yttrium earths from Salisbury, Conn., as a new mineral, giving 
it the name Scovillite. They now find that it is essentially identical 
with rhabdophane, a Cornish mineral, of which only four specimens 
are known. The American mineral contains no cerium oxide, and 
has a larger percentage of the yttrium earths. Assuming the relation 
of the yttrium to the cerium earths to be 1: 4, the theoretical com- 
position may be calculated to be P,0,, 2840; (Y,Er).0;, 11:12; 
(La,Di),O;, 53°28; H,O, 7°20. This closely corresponds with the 
results obtained by W. N. Hartley (Trans., 1882, 210, and 1884, 167) 
and the authors. The results calculated for comparison up to 100 
are as follows :— 
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P,O;. (¥,Er);0; + (La,Di),03. Fe,03 HO. Total. 

Rhabdophane .. 26°26 65°75 -- 7°99 100°00 

Scovillite 29°10 9°93 53°82 0°29 6°86 100°00 
B. H. B. 


Composition of Idocrase. By P. Jannascn (Jahrb. f. Min., 
1884, 1, Mem., 269—270).—In continuation of his investigations to 
determine the chemical nature of idocrase (Abstr., 1883, 1067), the 
author notes that fluorine is a very constant constituent. TiO, seems 
to be still more frequent, and he has now discovered B,O; in the 
idocrase from the River Wilui, in Siberia. An analysis of this 
mineral, the so-called wiluite, gave the following results :— 


SiO. TiO. B,O3. Al,Os. Fe,0;. FeO. MnO. 
36°17 1°30 2°81 12°23 2°18 1:49 015 
CaO. MgO. ' A Na,O. Total. 


35°81 6°05 7: "2: 0°45 99°58 
B. H. B. 


White Garnet from Wakefield, Canada. By G. F. Kunz (Amer. 
J. Sci. [3], 2'7, 306)—Some remarkable white garnets have been 
found at Wakefield. They occur in a vein in crystalline magnesian 
limestone. The crystals vary in size from 1 mm. to 80 mm. in 
diameter. Associated with the garnet are crystals of pyrrhotine and 
white pyroxene. An analysis gave the following results :— 


Si0,. Al,O;.  Fe,0; MnO. CaO. MgO. Total. Sp. gr. 
38°80 22°66 1°75 0°30 35°00 068 99:19 = 360 
Bb. H. B. 

Action of Heat on Heulandite. By E. Matiarp (Jahrb. f. Min., 
1884, 1, Ref., 312—313).—When examined under the microscope at 
an increasing temperature, heulandite shows no such alterations as 
are, for example, displayed by boracite. If a plate of heulandite is 
heated to 150”, the refractive power alters but slowly; white patches 
appear at the edges and gradually fill up the plate, showing a change 
which can evidently be due only to a loss of water. If a plate altered 
in this way be placed in Canada balsam the changed condition may be 
retained ; but if it remains exposed to the air, it absorbs moisture and 
returns slowly to its original state. If the plate is laid in water, the 
change is effected rapidly. When heated to 180°, the plate breaks into 
pieces, and dves: not return to its original condition. The author 
explains these phenomena as follows: Heulandite contains 5 mols. 
H,0, two of which belong to its constitution. If the latter, which 
are set free only at a high temperature, are driven off, the molecular 
construction is destroyed. ‘This is not the case when the 3 mols. 
H,0, set free at a low temperature, are released. They then separate 
from the substance by a purely physical process, like water from a 
sponge. After the expulsion they may be taken up again and dis- 
tributed throughout like the colouring matter in crystals. The 
successive expulsion of these 3 mols. H,O is accompanied by a change 
of the inclination of the optical axis, the position of the axial plane, 
&e. 
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The author finds that beaumontite, brewsterite, chabasite, and 
desmin, minerals with a high percentage of water, behave like 
heulandite ; while heat appears to have no action on mesotype and 
analcime. B. H. B. 


The Olivine of the Melitite-basalt of Hochbohl. By A. 
Srevzner (Jahrb. f. Min., 1884, 1, Ref., 270—271).—An error having 
been discovered in the analysis of the olivine from the melitite-basalt 
of Hochbohl (Abstr., 1883, 719), the author has caused another 
analysis to be made, which gave the following results :— 


Si0,. MgO. FeO. Ni. Insol. residue. Total. 


89°12 44°80 13°16 trace 3°00 100-08 
B. H. B. 


Zeolites in the Dolerites of Chaux-de-Bergonne (Puy-de- 
Déme). By F. Gonnarp (Compt. rend., 98, 1067—1068).—In addi- 
tion to the phacolite, mesolite, and christianite already known to 
exist in the dolerites of the district of Chaux-de-Bergonne, the author 
has found gismondite in small white octahedra, apparently macled, 
and phillipsite in small crystals in craciform macles. C. H. B. 


The Freiberg Gneiss. By A. Sreizner (Jahrb. f. Min., 1884, 1, 
Mem., 271—275).—The author has for some time been engaged in a 
petrographic examination of the Freiberg gneiss in order to test the 
correctness of Sanberger’s theory of the formation of ore-deposits by 
lateral secretion. In the course of his investigations, he has dis- 
covered that the gneiss is rich in columnar crystals of zircon, accom- 
panied by tourmaline, garnet, and apatite. In the undecomposed 
gneiss from the Himmelfahrt Mine, magnetic pyrites, iron pyrites, 
and probably some arsenical pyrites were found, the qualitative 
analysis of the non-magnetic pyrites giving Fe, Ni, Co,and As. The 
principal minerals of the decomposed gneiss are quartz, felspar, and 
mica. The latter is, partially or entirely, converted into potash-mica 
and forms, in hexagonal plates and small globular aggregates, the 
principal mass of the altered gneiss. This secondary mica has been 
analysed with the remarkable result that it contains, together with 
0°41 TiO,, 0°54 SnO, as chemical constituents. 

Other products of the decomposition of the gneiss are rutile and 
anatase. It is evident that these titaniferous minerals are the 
products of the decomposition of the brown mica of the gneiss, which 
often contains a large percentage of TiO, The analysis of the 
anatase-holding heavier portion of the country rock of the Carl 
Stehende vein showed that the portion insoluble in aqua regia and 
hydrofluoric acid contained 11°44 per cent. SnO,, and hence the fine 
needles in the residue are evidently tin-ore. 

With regard to the minerals constituting the undecomposed rock, 
the following may be mentioned: From 715 grams of gneiss from the 
Himmelfiirst Mine were obtained, with the help of Thoulet’s solution, 
12:20 grams pyrites, rutile, garnet, tourmaline, zircon, and apatite; 
and from this 4°65 grams magnetic pyrites was extracted with the 
magnet. The latter gave on analysis 0°61 Ni and 0°12 Co, but no 
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metallic constituent. In 20 grams of the brown mica of the gneiss, 
traces of Ni and Co were found; whilst in the white mica 4°42 per 
cent. FeO and 0°03 per cent. Cu, with a little sulphur, were found. 
The felspar proved to be free from baryta and other abnormal con- 
stituents. 

The author reserves all conclusions as to the mode of formation of 
the Frieberg veins for a final report to be published as soon as the 
analyses are completed. B. H. B. 


Organic Chemistry. 


Action of Iodine Monochloride on Monobromethylene. By 
L. Henry (Compt. rend., 98, 680—682).—Monobromethylene com- 
bines slowly with iodine monochloride at the ordinary temperature, 
but combination is not complete until after several days, the liquid 
having been frequently agitated. An oily brownish liquid separates 
from the aqueous solution, and when decolourised with aqueous 
potash, dried over calcium chloride, and distilled, it yields chloro- 
bromiodethane, C,H;,CIBrI, a colourless liquid, which rapidly 
becomes brown. It has a somewhat sharp, agreeable odour, with a 
sweet, burning taste, and boils under the ordinary pressure at 193— 
195° with partial decemposition ; sp. gr. at 0° = 2°53. When treated 
with an equivalent quantity of alcoholic potash, chlorobromiodethane 
is instantly decomposed ; potassium chloride and iodide are precipi- 
tated together in the proportion of 3KCl to KI, and on adding water 
to the alcoholic filtrate, a heavy oily liquid is thrown down; this, 
when decolourised by potash, dried, and distilled, yields a small 
quantity of unsymmetrical chlorobromethylene, CH,:CCIBr, which 
boils at 63° and polymerises very rapidly, and a much larger quantity 
of unsymmetrical bromiodethylene, CH, : CBrI, which boils at 128— 
130° with partial decomposition. 

It follows from these results that the product of the action of 
monobromethylene on iodine monochloride is a mixture of the two 
isomerides, CH,I: CHBrCl and CHBrI.CH,Cl, in the proportion of 
1 mol. of the former to 3 mols. of the latter. The chlorine and the 
iodine both combine with the two groups CHBr and CH, but in 
unequal proportion, the chlorine combining most readily with the 
highly hydrogenised CH,-group; whilst the iodine combines most 
readily with the CHBr-group, containing the bromine. This reac- 
tion is of the same order as that of iodine monochloride on mono- 
chlorethylene, but the proportional distribution of the haloids is 
essentially different in the two cases. 

Chlorobromiodethane is readily decomposed by bromine with the 
formation of a chlorodibromethane which, when treated with alkalis, 
yields the two compounds CH, : CBr(Cl, boiling at 63°, and CH, : CBr,, 
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boiling at 88—90°, the latter being in much larger proportion than 
the former. C. H. B. 


Unsymmetrical Chloriodethylene and Bromiodethylene. B 
L. Henry (Compt. rend., 98, 741—744).—Chloriodethylene, CH, : CCl, 
is obtained in small quantity by the action of a slight excess of alco- 
holic potash on chlorobromiodethane (preceding abstract). It is a 
colourless liquid which decomposes rapidly when exposed to light, 
eventually becoming deep purple. It is insoluble in water, and when 
freshly distilled has a slight ethereal odour, but it slowly absorbs 
oxygen, and after some time has the odour of acid chlorides. It boils, 
with partial decomposition, at 100—101° under a pressure of 759 mm. ; 
sp. gr. 0° = 21431. Unlike the chlorobromo-derivative it does not 
readily polymerise. 

Bromiodethylene, CH; : CBrI, is the principal product of the action 
of alcoholic potash on chlorobromiodethane (loc. cit.). It is a colour- 
less liquid, which rapidly becomes violet, and is insoluble in water ; 
sp. gr.at 0° = 2°5651. It boils at 128—130° with partial decomposition, 
under a pressure of 764 mm.; does not readily polymerise, and 
absorbs oxygen somewhat more slowly than the preceding com- 


und. 

The following table gives the formule and boiling points of the 
known symmetrical and unsymmetrical di-haloid derivatives of 
ethylene :— 


Symmetrical. 
Diff. B.p. Diff. 
te bt : CHCl ee 55° 20° CH, : 
CHBr:CHBr.. 110 20 CH:: 
CHI:CHI.... 190 


37 {CHCl: CHBr .. 81—82 19 CH,: oe 63 ‘we 


CHC1:CHI.... 119 19 CH,: -- 100—101 29 


31{CGHBr:CHI .. 150 20 CH.: "* 128—130 
27 {CHCI:CHCI.. 55 20 CHy:CCh.... 85} 9g 
gg {CHCI:CHBr.. 8182 19 CH, . 6B ot gg 
CHBr:CHI .. 150 20 CH;: :. 128—130 
40{CHBr:CHBr.. 110 20 CH::CBr.... 90—91 } 40 


JCHC1: CHCl .. 55 20 CH,: oeee 


35 
641 CHCI'CHI.... 119 19 CH,:CCll .. 100-101} 65 


The unsymmetrical derivatives, whether simple or mixed, are more 
volatile than the isomeric symmetrical compounds, the difference 
between the boiling points of the corresponding members of the two 
series being always 19—20°, and the difference between the boiling 
points of any two terms in the one series is the same as the difference 
between the corresponding two terms in the other series. The sub- 
stitution of one haloid for another produces the same change of 
boiling point in both series. If the position of the haloids with 
respect to the nucleas C—C in these derivatives exerts great influence 
on their volatility and determines their boiling point, this position is 
entirely without influence on their relative volatility, which depends 
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exclusively on the nature of the haloid, that is, on the molecular 


weight. 
The sp. gr. of the symmetrical derivatives is, as a rule, higher than 


that of the corresponding unsymmetrical derivatives, as is seen in the 
following table :— 


CHCl: CHI 
CH, : CCII 
CHBr: CHI 


Precisely similar relations hold good in the case of the di-deriva- 
tives of ethane. C. H. B. 


Action of Ethylene Bromide on Ethyl Malonate. By W. 
H. Perkin, Jun. (Ber., 17, 54—59).—When sodium (9 grams) is dis- 
solved in absolute alcohol (90—100 grams), and the product treated 
with a mixture of ethyl malonate (30 grams), and ethylene bromide 
(36 grams), ethyl trimethylenedicarboxrylate is produced : 


| CH 
CNa,(COOEt), + C,H,Br, = | (COORt), + 2NaBr. 
CH; 


It is a colourless oil, which boils at 206—208° (720 mm.). The free 
acid may be obtained by saponifying it with alkali and then adding an 
acid ; it is a crystalline substance, melting at 140—141°, and decom- 
posing slowly at 160° with evolution of carbonic anhydride; it is 
extremely soluble in water, much more so than in ether. Bromine 
acts on it very slowly in the cold, but disappears with evolution of 
hydrobromic acid when beated. The silver salt, C;H,OQ,Ag,, forms a 
white precipitate, somewhat soluble in water. When trimethylene- 
dicarboxylic acid is heated in an oil bath at 210°, carbonic anhydride 
is abundantly evolved, whilst trimethylenemonocarboxylic acid, 


CH 
CH.COOH 


distils over. This is a colourless liquid, boiling at 188—190°; it has 
a slight odour, is somewhat soluble in water, readily in ammonia. 
The ammonium salt is very reatlily soluble, and crystallises in scales ; 
the silver salt, C,H,0,Ag;, forms a white amorphous sparingly soluble 
precipitate, and when heated yields a readily volatile liquid, which is 
probably the anhydride of the acid. At the ordinary temperature 
bromine has no action on the monocarboxylic acid, but on warming it 
reacts with evolution of hydrobromic acid. A. K. M. 


Synthesis of Dihydric Alcohols from Mixtures of Aldehydes. 
(Preliminary Communication.) By W. Fossex (Monatsh. Chem., 5, 
119—120).—The author has previously shown that diisopropylethylene 
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glycol is formed by the action of alcoholic potash on isobutaldehyde ; 
analogous glycols are obtained by the action of alcoholic potash on a 
mixture of equal molecular weights of isobutaldehyde and another 
aldehyde, or by the addition of sodium-amalgam to an alcoholic solu- 
tion of such mixture. These glycols are all crystalline, distil unchanged, 
are insoluble in water, alcohol, and ether. 

Methylisopropylethylene glycol, CHMe(OH).CHPr*.OH, prepared 
from acetaldehyde and isobutaldehyde, is a thick colourless liquid, 
solidifying at about 0° to a compact white crystalline mass. It boils at 
204—208°, has a faint agreeable odour, and a burning peppermint- 
like taste. 

Isobutyl-isopropylethylene glycol, CHBu®(OH).CHPr*.OH, obtained 
from isovaleraldehyde and isobutaldehyde, crystallises in long needles, 
and melts at 80—81°. 

Phenylisopropylethylene glycol, CPhH(OH).CPr*H.OH, from benz- 
aldehyde and isobutaldehyde, melts at 81—82°, is soluble in benzene, 
and has an agreeable aromatic odour. 

A crystalline product (m. p. 94°) obtained by the action of alcoholic 
potash on a mixture of acetone and isobutaldehyde, is also under 
investigation. A. J. G. 


Action of Solutions of Cellulose on Polarised Light. By A. 
LevaLLois (Compt. rend., 98, 732—735).—A 1 per cent. solution of 
purified cotton in Schweizer’s ammonio-cupric reagent, has a levo- 
rotatory power for the light which passes through the ammonio- 
cupric liquid of about —20°. Comparative experiments on the action 
of sugar on this light and on sodium light show that the deviations 
observed in the first case must be multiplied by 1°85, in order to 
render them comparable with those observed in the second. The 
degree of rotation is not strictly proportional to the amount of cotton 
dissolved, but increases somewhat more slowly than the concentration 
of the solution. If the solution is diluted with water or with ammonia, 
the rotatory power at first rapidly diminishes, but afterwards a con- 
dition of equilibrium is established, beyond which any further dilution 
has little effect. If the ammonio-cupric solution is prepared by dis- 
solving precipitated cupric hydroxide in ammonia, instead of metallic 
copper, it dissolves a greater proportion of cellulose, and dilution 
with water produces different results, the curve being slightly convex 
towards the axis representing the deviation of the polarised ray. For 
the same proportion of cellulose, solutions containing increasing pro- 
portions of oxide of copper produce increasing amounts of rotation, 
but the relation between the two quantities has not yet been ascer- 
tained. 

Flax, hemp, filter-paper, and carefully purified tunicin from 
Ascidia intestinalis, have the same rotatory power as cotton, but hydro- 
cellulose prepared by Girard’s method is slightly less active, the rota- 
tion produced by a 1 per cent. solution being — 19°5°. 

C. H. B. 


Action of Phosphorous Trichloride on Aldehydes. By W. 
Fossek (Monatsh. Chem., 5, 121—123).—By the action of phcsphorous 
trichloride on propionic, isobutyric, isovaleric, and benzoic aldehydes, 
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and subsequent treatment with water, similar products are obtained, 
from which an acid containing phosphorus may be isolated in each 
case. These acids are crystalline, stable in air, readily soluble in 
water or alkalis, less soluble in alcohol, still less in ether, and nearly 
insoluble in benzene. They do not volatilise in a current of steam. 
The aqueous solutions do not give precipitates with silver nitrate until 
neutralised with ammonia, when white precipitates are obtained, 
readily soluble in nitric acid and in ammonia; the latter solution 
does not yield a precipitate of silver on heating. The potassium and 
barium salts are readily crystallisable. The acids are not decom- 
posed by several hours’ boiling with aqueous potash. 

The acid, C,H,,PO,, derived from isobutaldehyde, is granulo- 
crystalline, and melts at 168—169°. The barium salt has the 
formula (C,H iePO,;).Ba. 

The acid C;H,,;PO,, from isovaleraldehyde, crystallises in scales, 
and melts at 183—184°. It is isomeric with the acid obtained by 
Guthrie (this Journal, 1856, 139) from amyl alcohol and phosphoric 
acid. 

The acid from propaldehyde crystallises in scales, and melts at 
158—160°.,; that from benzaldehyde is crystalline. 

Phosphorous trichloride acts so violently on acetaldehyde that the 
products are carbonised. A. J. G. 


Derivatives of Ethylic Acetoacetate. By W. Weps. (Annalen, 
219, 71 —119).—By the action of sodium on ethylic dibromoacetoacetate, 
the author obtained a brown resinous mass, aud a substance crystal- 
lising in yellow prisms, although in very small quantities ; it melts at 
133°, is insoluble in water, but soluble in hot alcohol with a strong 
blue fluorescence. This substance was found to be identical with 
Hermann’s diethyl quinonehydrodicarboxylate, C,.H,,O, (Abstr., 1882, 
714), obtained by the action of bromine on diethylic succinosuccinate. 
By the slow action of dilute soda solution and subsequent treat- 
ment with hydrochloric acid, the free acid C,H,O, was obtained 
in colourless crystals, whieh became yellow on being dried. The acid 
is sparingly soluble in cold, easily in hot water, and gives a deep blue 
coloration with ferric chloride. By acting on diethyl quinonehydro- 
dicarboxylate with acetic chloride at 60° in a closed tube, a diacetyl 
compound, C,,H,Os, is formed in bright cvlourless crystals, insoluble 
in water, soluble in ether and hot alcohol, melting at 150°, and sub- 
liming at a higher temperature. It is decomposed by the action of 
dilute soda solution, with formation of quinonehydrodicarboxylic acid, 
C,H,Ac{COOEt), + 4NaOH = 2EtOH + 2AcNa + C,H,O(COONa),. 
In a similar way, by the action of acetic chloride on diethylic succino- 
succinate at 115—120°, the author obtained a diacetyl compound, 
melting at 168°, and subliming at a higher temperature, but in other 
properties similar to the previously mentioned diacetyl compound. 
On account of the ease with which the above acetyl compounds are 
formed or decomposed by dilute caustic alkalis, the author holds that 
there must be an hydroxyl group in diethylic succinosuccinate, in 
diethyl quinonehydrodicarboxylate, and consequently also in ethylic 
acetoacetate, and in this his formule differ from those given by 
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Hermann, and in the case of ethylic acetoacetate from that of Frank- 
land and Duppa. He gives the formula 


CH:C(OH). oH .COOEt CH,.C(OH):C.COOEt 
| or | 
CH: C(OH).CH. COOEt ba,. C(OH) :C. COOEt 


for diethylic succinosuccinate, 


CH: C(OH).C.COOEt “" .C(OH):C. COOEt 
| | or | 
CH:C(OH).C.COOEt CH.C(OH):C.COOEt 


for diethyl quinonehydrocarboxylate, and 
CH, : C(OH).CH,.COOEt or CH;.C(OH) : CH.COOEt 


for ethylic acetoacetate. The author also gives various reasons for 
holding that the hydroxyl in the above compound has more the cha- 
racter of a phenol hydroxyl than an alcoholic, and on this assumption 
he endeavours to explain the readiness with which quinol is obtained 
by the distillation of diethyl quinonehydrocarboxylate. 

The author failed to obtain any results by the action of sodium on 
ethylic tribromoacetoacetate. By acting on ethylic mono- or dibromo- 
acetoacetate with sodium alcoholate, he obtained the same products as 
by the action of sodium. On preparing a bromine derivative of ethylic 
acetoacetate, which appeared to be a pentabromo-compound, and treat- 
ing it with cupric acetate, he obtained a salt of ethylic tribromoaceto- 
acetate, (CsH,Br,O;).Cu, and he considers that all bromine compounds 
containing more than 3 atoms of bromine are mixtures of the tribromo- 
compound and the perbromo-compound. LEthylic perbromaceto- 
acetate, C.BrjO3, formed by the action of an excess of bromine on 
brominated ethylic acetoacetate for two days at 60—80°, is obtained 
as a colourless crystalline mass, melting at 79—80°. The copper 
derivative of ethylic dibromoacetoacetate, (C,H,Br,0;),Cu, crystallises 
in needles, is insoluble in water, soluble sparingly in cold, but readily 
in hot alcohol, and is decomposed by bases or acids, or by heating to 
100°. 

By the action of bromine on ethylic ethylacetoacetate in the cold, 
brominated compounds were obtained. Ethylic monobromethylaceto- 
acetate, C,H,;BrO;, is a brown strongly smelling liquid, of sp. gr. 
1:354; gives a violet coloration with ferric chloride; soluble in alcohol 
and ether, but insoluble in water and in alcoholic solution. Fthylic 
dibromethylacetoacetate, CsH,,Br.0s, is a yellow fruity smelling liquid, 
of sp. gr. 1635; insoluble in water, but soluble in alcohol and ether, 
and givesa dark wine-red colour with ferric chloride. Ethylic tribrom- 
ethylacetoacetate, C,H,,Br;O;, is also a yellow liquid, of sp. gr. 1°860. 
By farther action with bromine no definite compounds were obtained, 
nor did the above yield compounds with cupric acetate. At 100°, the 
monobromo-compound is decomposed into ethyl bromide, and an acid, 
C,.H,0,, or C;,H¢0s, which the author calls ethylsuccinosuccinic acid. 

Ethylsuccinosuccinic acid crystallises in rhombic octahedra; melts 
at 126°6°, is soluble in water and alcohol, but is nearly insoluble in 
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ether and benzene, and gives a cherry-red coloration with ferric chlo- 
ride. It is unchanged by boiling with baryta-water, but is completely 
decomposed when heated with hydrochloric acid at 120—130°. 

The barium salt, C,,.H,,O,Ba + 2H,0, forms very soluble needles; 
the potassium salt, C,.H,O.,K, + H,O, is obtained as a very soluble 
crystalline mass ; the ammonium salt, C,,.H,,O.(NH,)2, forms needles 
decomposing at 80° ; the sodium salt, C,,H,O,Na, + 2H,0, is hygro- 
scopic ; the calcium salt, C,,H,,O,Ca + H,O, and the magnesium salt, 
C,,.H,O.Mg + 24H,0, are crystalline powders; the zinc salt, 
CyH,O.Zn + 24H,0, crystallises in tablets: the manganese salt, 
Cy,H,O,Mn + 4H,0, gives rose-coloured crystals; and the lead salt, 
Cy,H,O.Pb, is less soluble. The copper salt is reduced to cuprous 
oxide by the action of acids. The author failed to obtain any well 
formed acid salts. The ethyl ether was obtained in very small quan. 
tities by the action of hydrochloric acid on an alcoholic solution of 
the acid, A. B. 


Constitution of Ethylic Acetoacetate and of Benzene. By 
A. GeurHer (Annalen, 219, 119—128).—The author holds that from 
the results of Wedel’s investigation (preceding Abstract) the consti- 
tutional formula for ethylic acetoacetate must be 


CH;.C(OH) : CH.COOEt, 
rather than CH, : C(OH).CH,.COOEt. He also endeavours to prove 


the correctness of Kekulé’s constitutional formula for benzene from 


the ease with which diethyl quinonehydrocarboxylate is formed from 
ethylic dibromoacetoacetate. A. B. 


Formation of Amides from Ammonium Salts. By N. 
Menscuurkin (Compt. rend., 98, 1049—1052).—The ammoniacal] salts 
were heated in bulbs at a given temperature for a definite time, and 
the proportion remaining unaltered was determined by titration with 
standard soda solution, using phenolphthalein as indicator. The 
amides are formed at temperatures above 100°; the rate of formation 
increases with the temperature ; and, after a sufficient length of time, 
a maximum limit is attained. The progress of the change is precisely 
similar to that of etherification, as is shown by the following series 
of observations on the formation of acetamide from ammonium acetate 


4 8 12 24 hours 
781 80°0 80°0 80°6 
144 192 216 240 hours 


Percentage of amide 
810 816 816 815 #816 
The initial velocity of the reaction, i.e, the proportion of amide 
formed in 1 hour, increases rapidly with the temperature, and depends 
also on the constitution of the acid. The amides of primary acids are 
produced much more rapidly than the amides of secondary and tertiary 
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acids, and this rule holds good in both the fatty and aromatic series. 
In homologous series, the initial velocity diminishes as the molecular 
weight of the acid increases. 

Contrary to the law observed in etherification, the maximum limit 
to the formation of the amides increases considerably with an increase 
of temperature. This limit is not affected by the isomerism of the 
acid; for butyramide at 155° it is 8413 per cent., and for isobutyr- 
amide it is 84°67 per cent. under the same conditions. For phenyl 
acetamide at 155° the limit is 81°5 per cent., but the formation of 
benzamide and anisamide take place so slowly that the maximum 
limit could not be ascertained. At 125°, the maximum limit to the 
formation of amides of the fatty acids increases with the molecular 
weight of the acid. 

The formation of the amides from the ammoniacal salts follows the 
same laws as etherification, and this fact that organic compounds, in 
different reactions, follow the same laws, depending on their chemical 
constitution, is of very great importance. C. H. B. 


Action of Chloraldehydes on Benzene in Presence of Alu- 
minium Chloride. By A. Combes (Compt. rend., 98, 678—679).— 
When aluminium chloride is added in successive small portions to a 
solution of chloral in a large excess of benzene, a somewhat energetic 
reaction takes place even in the cold. If the liquid is heated at 70° 
for about an hour and a half, washed with water, and fractionated, 
it yields a viscous colourless liquid, which has the composition 


CPhCl,.COH,HCI, and is the hydrochloride of the aldehyde 
CPhCl,.CHO. This compound is very stable, and can be distilled in 
a vacuum without decomposition; but when heated under ordin 
pressure, it begins to boil at 265° and gradually loses hydrochloric 
’ acid, the boiling point rising to 295°. Potash in the cold removes all 
the ‘hydrochloric acid without attacking the aldehyde, but, when 
heated, benzaldehyde and products free from chlorine are formed. 
The- aldehyde rapidly reduces Fehling’s solution and silver nitrate, 
and combines, although with difficulty, with sodium hydrogen sulphite. 
It is readily oxidised and yields the acid CPhCl,.COOH. 

The prolonged action of aluminium chloride on a solution of this 
aldehyde in benzene yields carbon and triphenylethane, CPh;.CH;, in 
yellowish-white crystals with a green fluorescence. The crystals 
melt at 205°. C. H. B. 


Colouring Matters formed by the Union of Phenols with 
Aromatic Aldehydes. By C. Zutxowsky (Monatsh. Chem., 5, 108 
—118).—By the action of sulphuric acid mixed with one-third of its 
weight of glacial acetic acid on a mixture of equal molecular weights 
of salicylaldehyde and phenol, a mixture of a deep-red and a colour- 
less substance is obtained, the latter being converted into the former 
by oxidation in an alkaline solution. The red substance could not be 
obtained in a pure state; it is distinguished from aurin by not yielding 
a blue colouring matter when boiled wi ith aniline. 

If the phenol be employed in excess (4 mols.), the red colouring 
matter described by Liebermann and Schwarzer (Abstr., 1876, 414) 


838 ABSTRACTS OF CHEMICAL PAPERS. 


is obtained. Analysis gives numbers agreeing better with the for- 
mula C.,0..0, than with Liebermann’s formula C,,H..O,. At the same 
time, an ochre-yellow substance was obtained, but could not be puri- 
fied sufficiently for analysis. The same substances appear to be 
formed by the action of parahydroxybenzaldehyde on phenol. 
A. J. G. 
Hipparaffin. By K. Kraut and Y. Scuwarrz (Annalen, 223, 40 
—47).—Schwartz, who isolated the so-called “ hipparaffin” as a pro- 
duct of the oxidation of hippuric acid by lead dioxide and sulphuric 
acid, assigned to it the constitutional formula C,H,(NHBz),, or ethy- 
lene-dibenzimide. This view was supported by the synthetical produc- 
tion from ethaldehyde and benzamide, of a substance identical in 
percentage composition with hipparaffin, although differing from it in 
melting point and solubility in sulphuric and nitric acids. The 
results of this paper accord with those of Schwartz as regards the 
physical properties of hipparaffin and its decomposition on distilla- 
tion, and-the non-formation of a bromo-derivative. It is also shown 
that hipparaffin differs most markedly in melting point and solubility 
in alcohol both from ethylidene- and ethylene-dibenzamide. Further, 
ethylidene-dibenzamide decomposes at 130° in presence of water into 
aldehyde and benzamide, and ethylene-benzamide, on addition of 
soda, yields ethylenediamine and benzoic acid, but hipparaffin is un- 
altered. Again, when ethylidene-dibenzamide is boiled with sulphuric 
acid, it yields ammonia, benzoic acid, and ethaldehyde, whilst hip- 
paraffin under the same conditions yields methaldehyde. This latter 
reaction would tend to show that hipparaffin is probably methylene 
dibenzamide; and to prove this conjecture, this compound was pre- 
pared synthetically from benzonitrile and methylal. The resultant 
substance was found to be identical in chemical and physical pro- 
perties with hipparaffin, whose formation from hippuric acid can be 
represented by the equation 2CH,(NHBz).COOH + 40 = CH,(NHBz), 
+ 3CO, + 2H,0. V. & V. 


Benzoylacetic Acid. II. By A. Baryer and W. H. Perky, 
Jun. (Ber., 17, 59—66).—By the action of iodine on ethyl sodaceto- 
acetate, Harrow (Annalen, 201, 145) obtained ethyl diacetosuccinate ; 
by boiling with dilute sulphuric acid, this is decomposed into alcohol 
and ethyl carbopyrotritartarate, the latter becoming saponified by con- 
tinued boiling. Ethyl benzoylacetate exhibits a perfectly similar 
behaviour: ethyl dibenzoylsuccinate, C,,H2.0,, crystallises in small 
colourless prisms melting at 125—126°; when warmed with concen- 
trated sulphuric acid, it becoms first olive-green and then brownish- 
red; it dissolves in alcoholic potash with a yellow coloration. The 
lactonic acid, C\sH,,0O;, obtained on boiling it with 30 per cent. sul- 
phurie acid, is sparingly soluble in water, readily in alcohol, ether, 
and benzene, and crystallises in small needles melting at 230° with 
decomposition. From the similarity between this reaction and that 
described by Harrow (loc. cit.), this acid may be assumed to be car- 
bopyrotritartaric acid, in which two phenyl-groups replace methyl. 
According to Harrow, carbopyrotritartaric acid is a monobasic lactonic 
acid, and is converted into a dibasic acid by boiling with alkalis. The 
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authors, however, have as yet obtained only dibasic salts of their 
acid, showing that the aromatic compound takes up the elements of 
water with greater readiness; the calcium salt, C,.H).O,Ca, and the 
silver salt, CjsH,O,Ag2, form white amorphous precipitates. When 
the monolactone is boiled with acetic anhydride and the product 
poured into water, the dilactone of dibenzoylsuccinic acid, C\.H0,, 
separates in colourless scales of silvery lustre. It melts at 254—255° 
with decomposition, dissolves sparingly in hot alcohol with a splendid 
violet fluorescence. It is not attacked by alkaline carbonates, but 
alcoholic potash reconverts it into the original substance. 

From the greater instability of the 8-lactones, it is probable that 
the above compounds contain 7-lactone-rings, in which case they stand 
in a simple relationship to pulvic acid and anhydride : — 


co—O 


| | 
O co O—--CO 


Monolacione of dibenzoyl- Dilactone of dibenzoyl- 
succinic acid. succinic acid. 


bl 
CPh:C(COOH).CH.COPh CPh:C.C:CPh 
| 


The monolactone of dibenzoylsuccinic acid, when heated, behaves 
differently from carbopyrotritartaric acid, this yielding carbonic anhy- 
dride and pyrotritartaric acid; whilst the former yields a sublimate 
(probably the diketone) insoluble in ammonia. This difference may 


perhaps be accounted for on the’ supposition that carbopyrotritartaric 
acid contains a §-lactone-ring’:— 


COMe.CH(COOH).C——=CMe 


CcO— 


When ethy] benzoylacetate is boiled, it is decomposed with formation 
of dehydrobenzoylacetic acid, C,,H,,0O,, the reaction corresponding 
with the similar production of dehydracetic acid from ethyl aceto- 
acetate :—2C,H,;.CO.CH,.COOEt = CigH 20, + 2C.H,0. It crystal- 
lises from alcohol in long yellow needles melting at 171—172°, and is 
also readily soluble in ether and chloroform. With cold concen- 
trated sulphuric acid, it forms an olive-green solution, which becomes 
violet on warming, and then exhibits the absorption-bands of indigo, 
the colour disappearing, however, on dilution with water. The alkali 
salts are readily soluble, whilst the silver salt, C,sH,,O,Ag, forms a 
white flocculent precipitate unacted on by light. A solution of the 
ammonium salt yields a blackish-violet amorphous precipitate with 
ferrous sulphate, and a deep scarlet-red precipitate with ferric 
chloride. By the action of sodium amalgam, two crystalline acids are 
produced, C,.H,,O; melting at 112°, and C,H,O melting at about 
145—150° with decomposition. By the action of cold concentrated 
alcoholic potash on dehydrobenzoylacetic acid, benzoylacetic acid is 
reproduced in alnost theoretical amount. A. K. M. 
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Action of Phosphorus Pentachloride on Amido-comenic 
Acid. By T. Brtimann (J. pr. Chem. [2], 29, 1—22).—How ob- 
served that when comenic acid was boiled with ammonia, it yielded a 
nitrogen-derivative, which he considered to be an amido-acid, and 
which he consequently called amido-comenic acid. Later researches 
have shown it to be a monobasic oxy-acid containing nitrogen in the 
radical nucleus. Ost found that when acted on by phosphorus penta- 
chloride, all the oxygen and nitrogen were replaced by chlorine, 
hydrochloric acid was liberated, and hexachloropicoline, C,HCI,N, 
was formed. The author has studied the action of phosphorus penta- 
chloride at various temperatures and in various proportions, carefully 
examining the bye-products formed. 

I. Action of 5 mols. PCls on 1 mol. Amido-comenic Acid at 220— 
250° and at 275°.— After heating, the mass is thrown into iced water, 
whereupon a dark-coloured oil separates out. It constitutes the 
principal product of the reaction, and consists of a mixture of penta- 
and hexa-chloropicoline. The aqueous portion is evaporated until it 
erystallises. The crystals, which consist of a chlorinated substance, 
are separated from the liquor, dissolved in hot water and neutralised 
with ammonia, in order to separate the body from admixed com- 
pounds by the difference in solubility of its ammonium salts. On 
decomposing it with calcium chloride, the calcium salt is obtained in 
fine white silky needles. The free acid, which the author calls mono- 
chloro-y-hydroxypicolinic acid, CgH,CINO; + H,O, forms small colour- 
less pointed needles, which are almost insoluble in cold water, but 
more soluble in hot. Its aqueous solution, which has an acid reac- 
tion, gives a slightly yellow coloration with ferric chloride. It yields 
a white precipitate with silver nitrate. The free acid melts at 224°. 
It forms a hydrochloride, crystallising in fine pointed needles. 

The normal calcium salt forms white efflorescent needles. It is pre- 
pared by adding calcium chloride to a solution containing an insuffi- 
cient quantity of ammonia to neutralise it. The basic calcium salt is 
obtained as a yellowish-white crystalline powder on adding calcium 
chloride to a neutral solution. Monochloro-y-hydroxypicolinic acid, 
when treated with tin and hydrochloric acid, is reduced to y-hydroxy- 
picolinic acid, C-H;N(OH).COOH + H,0, which crystallises in small 
transparent rhombic pinakoidal plates, containing 1 mol. H,O, melting 
at 258°: it differs widely in crystalline form from the a- and A-acids. 
The normal barium salt, (C;sH,NOH.COO),Ba, forms slightly yellow 
microscopic prisms. The normal calcium salt crystallises in groups 0 
small white needles, containing 4 mols. H,O. They become slightly 
red on standing in the air. * 

When the aqueous mother-liquor, which remains after separating 
the monochloro-y-picolinic acid, is neutralised with concentrated 
ammonia, it yields a mass of crystals from which the ammonium salt 
of a new ae? can be separated, as it is less soluble than the crystals of 
ammonium phosphate and chloride. This salt yields a blue coloration 
with ferric chloride. The author proposes to call it temporarily 
monochlorocyamic acid. It crystallises with 1 mol. H,O in white 
silky plates, melting at 186°, and resembling comenic acid. Its silver 
salt, C,H,CINO,.COOAg, forms a voluminous precipitate, which, on 


ORGANIC OHEMISTRY. 841 


stirring, becomes powdery. It is decomposed by boiling with water. 
The barium salt forms small white prisms, which become slightly red 
on exposure to the air. 

II. Action of 3 mols. of POl, on 1 mol. of Comenie Acid at 200°.— 
The principal product is an oil consisting of a mixture of picoline 
penta- and hexa-chlorides. Mixed with it, in proportions varying 
directly with the temperature, are small quantities of monochloro- and 
y-hydroxy-picolinic acid and chlorocyamic acid. 

III. Action of 3 mols. PCl; on 1 mol. at Boiling Point.—As soon as 
the reaction has moderated, the contents of the retort are heated 
until no more hydrochloric acid is evolved. The phosphorus oxy- 
chloride is then distilled off as far as possible, and the residue in 
small portions is thrown into ice-cold water. The amorphous body 
which separates out is probably a chloride with the composition 
C;H;Cl,;N.COCI, aula with phosphoric acid. On reduction, it 
yields the compound C,H;NO,. Ost considers the latter to be the alde- 
hyde of a dihydrohydroxypyridine-carboxylic acid, CH;N(OH).COH. 
However, as it is notaltered by sodium amalgam, it cannot be an alde- 
hyde, but is more probably methylhydrorypyridone, CsH;NO(OH).CHs3. 
It crystallises in large transparent rhombic prisms, with well-formed 
basic pinakoids. It forms a crystalline acetyl-compound. The phos- 
phoric acid compound crystallises in small white warty masses, con- 
taining uo water of crystallisation; they become reddish on standing 
in the air. The hydrochloride forms long pointed needles, which are 
very soluble in cold water. A sodiwm compound could not be ob- 
tained. The author failed to convert the compound into the cor- 
responding acid. Potassium permanganate converts it into oxalic 
acid. When treated with bromine, bromomethylhydroxypyridone is 
obtained, crystallising in small glittering anhydrous plates resem- 
bling amido-comenic acid. 

Action of Hydriodic Acid on Methylhydroxypyridone.—An excess of 
hot fuming hydriodic acid was heated with methylhydroxypyridone in 
a sealed tube at 275°. Ammoniam iodide was found in the solution. 
After separating the precipitated iodine, the mother-liquor was dis- 
tilled with caustic soda into hydrochloric acid. Platinum chloride 
was then added, and the ammonium platinochloride removed by til- 
tration. The filtrate yielded crystals of a new platinochloride, which, 
when decomposed with caustic soda, gave the characteristic smell of 
@ pyridine base. 

Action of Phosphorus Pentachloride on Methylhydrorypyridone.— 
When methylhydroxypyridone is heated with phosphorus penta- 
chloride at 200° in the ratio of 1 to 5—adding phosphorus oxychloride 
—hexachloropicoline, melting at 60°, and monochloro-y-hydroxypico- 
linic acid, melting at 224°, are formed. J. I. W. 


Vulpic Acid. By A. Sprecen (Annalen, 219, 1—56).—In this 
paper, a detailed account is given of the direct derivatives, the 
products of the reduction and of oxidation of pulvinic acid, and of oxy- 
tolylic acid, and of the constitutional formule of pulvic and vulpic 
acids (Abstrs., 1881, 97, 173, 1036; 1882, 1076). A. B 
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Naphthalene Derivatives. By I. Guarescut (Annalen, 222, 
262—300).—Besides the dibromonaphthalene melting at 81°, described 
by Glaser, and that melting at 61° of Jolin, the author has obtained 
isomerides melting at 67°5—68° and 130—131°5°. Dibromonaphtha- 
lene melting at 81—82° boils with slight decomposition at 310°; at 
56°, 1 part dissolves in 16°5 parts alcohol. On oxidation with nitric 
acid, it yields dibromophthalic acid, monobromomononitrophthalic 
acid, and a mixture of dibromonitronaphthalenes; and with chromic 
acid in acetic acid solution, dibromonaphthaquinone and dibromo- 
phthalide. From these reactions, the author considers the constitu- 
tional formula of this dibromo-compound to be [Br: Br = 1: 4]. 

Dibromonaphthalene, melting at 130—131°5°, boils also with some 
decomposition at 325°5°; at 56°, 1 part dissolves in 50 parts alcohol. No 
dibromonaphthaquinone could be obtained from this isomeride. With 
nitric acid, it yields a monobromonitrophthalic acid and other pro- 
ducts. Jolin obtained this dibromo-compound by acting on a-dinitro- 
naphthalene with phosphorus pentabromide, and as this 2-derivative 
contains a nitro-group in each ring, probably this dibromonaphthalene 
has a similar constitutional formula. Dibromonaphthalene tetrabromide 
can be obtained from the first-mentioned dibromo-compound (m. p. 81 
—82°), but could not be obtained from that melting at 130—131°5°. Di- 
bromophthalic acid, CsH,Br,(COOH),, obtained as mentioned above, is 
a white crystalline powder, soluble in hot water and in alcohol, and 
melting at about 135°. The sodium salt is precipitated by a mixture 
of alcohol and ether in bright anhydrous lamine, and is very soluble 
in water. The anhydride, C,H,Br.(CO),O, obtained by heating the 
acid, melts at 207°5—208°, and sublimes in beautiful iridescent needles ; 
when slowly heated with sulphuric acid and benzene, it gives a violet- 
purple colour. 

Dibromonaphthaquinone, C\oH,Br,0,, is insoluble in water; at 16°, 
1 part dissolves in 290—300 parts alcohol. It crystallises in gold- 
yellow needles melting at 171—173°, and distils in steam. It is 
isomeric with that (melting at 149°5°) obtained by Diehl and Merz 
(Ber., 11, 1064). Dibromophthalide, C,H,Br.0,, crystallises from hot 
alcohol in white prismatic needles melting at 188—189°. 

By the action of bromine on nitronaphthalene melting at 59°, the 
author obtained monobromonitronaphthalene, dibromonaphthalene, and 
two tetrabromides of nitronaphthalene, which are always formed even 
when little bromine is used. Dibromonitronaphthalene, CjoHsBr2,.NO,, 
is formed in small quantities, and crystallises from alcohol in small 
yellow needles melting at 96°5—98°. a-Nitronaphthalene tetrabromide, 
CioH;,NO,,Br,, is sparingly solable in alcohol (at 15°, 0°26 part dis- 
solves in 100 parts alcohol), and crystallises in groups of coloarless 
needles melting at 131°; when heated to 135—137°, it gives off 
bromine and hydrobromic acid, and yields bromonitronaphthalene and 
in part the B-isomeride melting at 142—143°5°. By prolonged boil- 
ing with alcohol, it yields a y-isomeride melting at 172—173° ; this is 
also formed along with the a-derivative in the original reaction. At 
the melting point, the y-isomeride decomposes with evolution of 
bromine and hydrobromic acid, and formation of bromonitronaphtha- 
lene, CyH;.NO.,Bry = CiHeBr.NO, + HBr + Br, Bromonitro- 
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naphthalene, CjoH.Br.NO,, obtained by the direct action of bromine 
on nitronaphthalene, and by the decomposition of nitronaphthalene 
tetrabromide, crystallises from alcohol in yellow needles which melt 
at 122°5°, and are soluble in ether, benzene, acetic acid, and chloro- 
form. In cold alcohol, 1 part is soluble in 297 parts. By oxidation 
with potassium permanganate, it is converted into monobromophthalic 
acid, C,H,Br(COOH),, which crystallises in small white prismatic 
needles melting at 174—176°; it is soluble in water, alcohol, and ether, 
but insoluble in chloroform, and yields an anhydride. The barium, 
lead, and silver salts are nearly insoluble. The anhydride crystallises 
in colourless needles which melt at 132°; with sulphuric acid and 
benzene, it yields a purple-violet colouring matter, probably a bromo- 
phthalein. This monobromophthalic acid is probably isomeric with 
that obtained by Faust (m. p. 138—140°), by the direct action of 
bromine on phthalic acid (Annalen, 160, 62), and identical with 
Smith’s (Jahresb., 1879, 143) melting at 125°, as the author has 
observed that even traces of impurity will lower the melting point 
5° or 6°. 

Nitrobromonaphthalene, melting at 122°5°, on reduction, yields 
amidobromonaphthalene melting and subliming at 63—64°. It crys- 
tallises in fine plates, sparingly soluble in boiling water, easily in 
alcohol, ether, benzene, and chloroform ; it becomes red on exposure to 
light, and behaves towards ferric chloride, silver nitrate, &c., as an 
amidonaphthalene. The hydrochloride crystallises in plates, spar- 
ingly soluble in cold water, and still less in hydrochloric acid solution. 
By oxidation with potassium permanganate, it yields the above- 
described bromophthalic acid. An isomeric amidobromonaphthalene 
was also prepared from Jolin’s mononitrobromonaphthalene melting 
at 85° as an oil soluble in alcohol and ether, but not crystallising 
therefrom. A. B. 


Resin Essences and Oils. By A. Renarp (Ann. Chim. Phys. [6], 
1, 223—255).—The products of the fractional distillation of resin or 
colophony are separated into two classes, viz., the more volatile portions 
collectively known by the commercial name of the essences, and the 
oi's whose boiling points are near 30°. _—_‘ By the distillation of large 
quantities of resin, the author has separated the former class into the 
following constituents :— 


Hydrocarbons. 

B. p. 
Pentane, CH. TRUUTTUTELT TET TTT 85—38° 
Amylene, CsHyo Serer eee eee eee 35—40 
PMG colin cm do aieweseuen 64—66 
Hexylene, CgHig .........0%0 000. 67—70 
Toluene hexahydride, C,H, ...... 95—98 
Toluene tetrahydride, C,H, ...... 103—105 
A ERs: wthacitetesbovnnked 11] 
Xylene hexahydride, C,Hi........ 120—123° 
Xylene tetrahydride, C,5Hy........ 128—130 


POA vo cn nvvessontseces 136 


ABSTRACTS OF CHEMICAL PAPERS. 
Hydrocarbons. 


Cumene hexahydride, C,H, 
Cumene tetrahydride, C,His 
Cumene, C,H), 
(1) Terebenthene, C,H. 154—157 
(2) Terebenthene, CyoHi, 171—173 
Cymene hexahydride, C\yH.» 171—173 
Cymene, CyHy 175—178 
Metapropyl-ethylbenzene, C,,His .. 193—195 
Dioctene, CigHos 


Isobutaldehyde 
Valeraldehyde 


Isobutyric acid 153—155 
Valeric acid 173—175 


Of these compounds the hexa- and tetra-hydrides of toluene, xylene, 
cumene, and cymene only need be specially noticed. The former or 
hexahydrides are probably identical with the hydrocarbons obtained 
by Beilstein and Kurbatow, and: by Schiitzenberger, from the Cau- 
casian petroleums ; they are polymeric with the olefine series. Toluene 
hexahydride, C;Hy, boils at 95—98°, sp. gr. = 0°742; it is soluble in 
alcohol and ether, and is not acted on by hydrochloric acid; with 
nitric and sulphuric acids, it does not furnish nitro- or sulphonic acid 
derivatives; by concentrated nitric acid, it is converted into, oxalic 
acid. Cumene hexahydride boiling at 147—150°, and cymene hexa- ‘ 
hydride boiling at 171—-173°, are identical in chemical properties 
with the above hydrocarbon. 

' Toluene tetrahydride, C,H, boils at 103—105°, sp. gr. = 0°737; it 
rapidly absorbs oxygen, and is soluble in alcohol and ether. By the 
action of bromine under various conditions it is converted into two 
hexabromo-, C,;H,Brs, and one dibromo-derivative, C;H,Br,. The 
first forms crystals which melt at 134°, and at a rather higher tem- 
perature decompose with evolution of bydrobromic acid: its iso- 
meride decomposes at about 150°; the dibromide forms white, ve 
unstable crystals. On leaving toluene. tetrahydride in contact wit 
water for some time, there are formed long white crystals of a dihy- 
drate, C;H,.,2H,0, identical with the colophene hydrate obtained by 
Tichborne and Anderson. On treatment with sulphuric acid, two | 
isomeric polymerides of the formula C,,Hy are formed, the one a pale 
ellow oil, readily oxidised, and the other, a colourless oil, unaltered 
the air. Xylene tetrahydride, C,Hy, boils at 129—132°, sp. gr. = 
0°8158, forms a tribromo- and dibromo-derivative, of which the 
former, C,H,,Brs, is an orange colour, the latter, a colourless oil; they 
are both readily decomposed with evolution of hydrobromic acid. By 
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sulphuric acid, the hydrocarbon yields a polymeride, C,.H2s, a yellow 
oil, readily oxidised in contact with air. Cumene tetrahydride was 
obtained only in small quantities. 

In their chemical properties, the terpenes resembled ordinary tere- 
benthene, they are both levorotatory. The observations of Kelbe 
(Abstr., 1882, 711) on the cymene and isobutyric and valeric alde- 
hydes and acids, are confirmed in detail. 

The resin oils seem to consist principally of more or less readily 
oxidised hydrocarbons, probably polymeric with the known hydro- 
carbons of generic formula, C,H». On treatment with sulphuric 
acid, they ure separated into two distinct portions, one insoluble in 
the acid, not readily oxidised by air; the other soluble in the acid, 
and rapidly converted into resins by absorption of oxygen. ” 

. H. V. 


A Glucoside from Boldoa Fragrans. By P. Caaporzaut 
(Compt. rend., 98, 1052—1053).—The leaves of Boldoa fragrans are 
treated with boiling alcohol, the solution evaporated to dryness, and 
the residue extracted with very dilute hydrochloric acid in order to 
remove the alkaloid described by Bourgoin and Verne. The liquid, 
freed from the greater part of the mucilaginous matter, is then 
treated with ether or chloroform, and this ethereal or chloroform 
solution, on evaporation, leaves a transparent amber-coloured syrup 
with an aromatic taste and smell. This substance, which exists in the 
leaves to the extent of 0°3 per cent., has the composition Cs>H,20s, 
and can be distilled in a current of steam, but cannot be distilled 
without decomposition in a vacuum or in a current of hydrogen. 
When heated with very dilute hydrochloric acid, it yields glucose, 
methyl chloride, and a syrupy substance of the composition C,>H.0s, 
which dissolves in alcohol and benzene, but is insoluble in water. If 
the benzene solution is treated with sodium, hydrogen is evolved; and 
if the sodium-derivative thus formed is treated with alcoholic iodides, 
methy]l- or ethyl-derivatives can be obtained. The substance, C3.H5,0., 
is therefore a glucoside or, rather, an ether in which glucose plays 
the part of an acid. The constitution of the alcoholic constituent has 
not yet been ascertained. 

When the glucoside is injected under the skin of a guinea-pig, or 
taken into the stomach of a dog, it produces a quiet sleep of longer or . 

‘shorter duration. If injected into the blood of the dog, it excites and 
increases the secretory functions, especially the secretion and excre- 
tion of bile, saliva, and urine. C. H. B. 


Picrotoxin. By E. Scumur (Annalen, 222, 313—352).—The 
greater part of this paper has already appeared (Abstr., 1881, 740). 
‘The author still considers that picrotoxin 1s a chemical compound of 
picrotoxinin and picrotin, contrary to the opinion of Barth and 
Kretschy (Abstr., 1881, 286) that it is a mixture of these two sub- 
stances. He gives as the formula for picrotoxin, Cs5H,O,;; for 
picrotoxinin, C,sH;O. + H,O; and for picrotin, C,H,,0; By the 
action of benzoic chloride on picrotoxinin he obtained picrotoxinin- 
benzoic anhydride, (CisHisO¢).,Bz,0, melting at 237—238°, nearly 
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insoluble in water, but soluble in hot alcohol, and crystallising in 
colourless needles. By acting in a similar way on picrotin, he 
obtained benzopicrotin, C,s5H,;0,,BzO, melting at 245°, and crystal- 
lising from alcohol in colourless needles. A. B. 


Picrotoxin. By L. Barra and M. Krerscny (Monatsh. Chem., 5, 
65—71).—A criticism of the work of Schmidt on picrotoxin (pre- 
ceding Abstract). The authors adhere to their view that picrotoxin is 
a mixture of picrotoxinin and picrotoxin or picrotin, and that the 
formula of the latter substance is C,;H Qj». A. J. G. 


Morin. By R. Benepixt and K. Hazura (Monatsh. Chem., 5, 
63—64).—By treating morin, suspended in glacial acetic acid, with 
nitric acid, there are obtained oxalic acid, some amorphous products, 
a small quantity of a nitro-derivative, and resorcylic acid. The 
amount of the last acid was 18 per cent. of the morin employed. 
According to Hlasiwetz and Pfaundler (J. pr. Chem., 94; 65), morin 
is readily reduced by sodium-amalgam, yielding phoroglucinol only : 
as it is very unlikely that that portion of the morin molecule which 
yields resorcylic acid on oxidation would yield phloroglucinol on 
reduction, it seems probable that some other reduction product has 


been overlooked. A. J. G. 


Quercetin and its Derivatives. By J. Herz1c (Monatsh. Chem., 
5, 72—93).—The constitution of qaercetin is still uncertain. Hlasiwetz 
and Pfaundler (J. pr. Chem., 94, 65) have shown that on fusing it with 
potash, phlorglucinol and protocatechuic acid are obtained as end- 
products, and what is much more important, that by reduction with 
sedium-amalgam, phoroglucinol and protocatechuic alcohol are formed. 
Liebermann and Hamburger have shown quercetin to have the for- 
mula C,H,.0,,, and have described a diacetyl and a disodiam deriva- 
tive from which they draw the conclusion that only two hydroxyl 
groups are present (Abstr., 1879, 944). Quercetin crystallises with 
3 mols. of water. When heated at 140—150° with concentrated 
hydrochloric acid, it does not yield methyl or ethyl chloride; 
heated with hydrochloric acid and alcohol, it does not yield an ethyl 
salt. 
Hexethylquercetin, C2,.H\Et.Oy, is prepared by dissolving 1 mole- 
cular proportion of quercetin in 4—5 of alcoholic potash, and then 
heating with the corresponding amount of ethyl iodide in a sealed 
tube at 100° for 12 hours. It crystallises in long yellow needles, 
melts at 120 —122° (uncorr.), and is sparingly soluble in cold. alcohol. 
The yield only corresponded to about 50—55 per cent. of the querce- 
tin employed. With potash, it forms a very unstable compound in- 
soluble in alcohol, decomposed on washing with alcohol or water. On 
heating hexethylquercetin (1 part) with alcoholic potash (5—6 parts) 
in sealed tubes at 140—150°, a very complete decomposition is effected, 
the main product of the reaction (53—57 per cent.) being diethylpro- 
tocatechuic acid, the identity of which with Kolle’s acid (this Journal, 
1871, 830) was proved by a comparison of the acid and its salts, and 
finally by the preparation of ethylic diethylprotocatechuate (m. p. 56°) 
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from both acids. The amount of diethyl protocatechuic acid obtained 
is nearly equal to that required on the assumption that 1 mol. hex- 
ethylquercetin yields 2 mols. of the acid. 

Hevamethylquercetin, C4H,Me,O,,, prepared in a manner similar to 
the ethyl salt, crystallises in long golden needles, melts at 156—157° 
(uncorr.), and when heated with excess of alcoholic potash yieids 
dimethylprotocatechuic acid. On heating hexamethylquercetin with 
8—10 parts of acetic anhydride and sodium acetate for 3—4 hours, 
diacetylheaamethylquercetin, C4HsMe,Ac,0,,, is obtained, crystallising 
in silvery-white needles, melting at 167—169, and sparingly soluble in 
cold absolute alcohol. On saponification with baryta, it again yields 
hexamethylquercetin. 

The author endeavoured to prepare the diacetylquercetin (m. p. 
196—198)° described by Liebermann and Hamburger (loc. cit.), but 
found the product to be octacetylquercetin, CyxH,Ac,O,; this melts at 
189—191°, but otherwise exhibits properties identical with those of 
the substance they described. 

The author considers that these results show quercetin to contain 
at least six hydroxyl-groups, and also that two protocatechuic acid 
residues must exist preformed in it. A. J. G. 


Contributions to the Histochemistry of Plants. By A. Rosso. 
(Monatsh. Chem., 5, 94—107).—I. Helichrysin is a yellow pigment 
contained in the involucral bracts of Helichrysum bracteatum, H. are- 
narium, H. foetidum, H. hebelepsis, and Statice Bonduelli. In the young 
bracts, it occurs in the homogeneous protoplasmic cell contents, whilst 
in the old braets it is found in the cell membranes only. To obtain it, 
the flowers are extracted with strong alcohol, the solution evaporated 
to dryness, the residue treated with water, and the aqueous solution 
evaporated to dryness at a low temperature. The residue was ex- 
tracted with absolute alcohol, the solution, after dilution with water, 
precipitated with lead acetate, the red precipitate well washed, sus- 
pended in water and decomposed by hydrogen sulphide; the filtrate 
on evaporation at 40—50° yields helichrysin as an amorphons, lustrous 
dark-yellow mass. It is sparingly soluble in cold, readily soluble in 
boiling water, in alcohol, ether, and acetic, oxalic and tartaric acids, 
insoluble in benzene, chloroform, and carbon bisulphide. The alcoholic 
solution has a neutral reaction, and is of a fine golden-yellow colour; 
addition of either mineral acids or alkalis changes the colour to 
purple-red, the yellow tint being restored on neutralisation. In alka- 
line solution, it is readily reduced by sodium amalgam or sulphurous 
acid. 

II. The orange-red colouring matter of the fungi Peziza awrantia 
and P. convexula occurs in union with an oily substance dissolved in 
the plasma of the paraphyses. It dissolves readily in alcohol and 
ether, sparingly in benzene; the colour is not altered by alkalis or 
organic acids, is changed to light green by nitric acid, and is destroyed 
by hydrochloric acid. 

If. Using the colour test with sulphuric acid as a means of detect- 
ing the position of saponin in the microscopic examination of sections 
of the roots of Saponaria officinalis and Gypsophila struthium, the 


848 ABSTRACTS OF CHEMICAL PAPERS. 


author finds that it occurs dissolved in the contents of all the cells of 
the parenchyma of the cuticular layer, of the medullary rays and of 
the wood parenchym and in the parenchyma cells of the cuticular 
layer of the roots of Quillaia saponaria. On drying the plants, it 
separates in minute amorphous masses. 

IV. In the fruits of Strychnos nuxz vomica and 8. potatorum, strych- 
nine is found to occur in solution in the oil drops suspended in the 

A. 


cells of the endosperm. J. G. 


Chlorophyll; a Compound of Iron with Glucoside. By A. 
B. Grirritus (Chem. News, 49, 237).—Arguing from the results 
published on the gy of chlorophyll being a glucoside (Schunck, 
Proc. Roy. Soc., 36, 183), and from the presence of ferrous sulphate 
in plant cells (Abstr., 1883, 195), and also from the production of a 
blue colour when Schunck’s chlorophyll (loc. cit.) is mixed with potas- 
sium ferricyanide, it is suggested that the function of ferrous sulphate 
in the plant is to supply iron to the colourless glucosides (leuko- 
plastids), and so convert them into green glucosides (chlorophyll), 
whilst the sulphur acts as food to the protoplasm; this would make 
chlorophyll a compound of iron with a glucoside. It is shown that 
green chlorophyll is never found in plants grown on soils free from 
iron: moreover, the author has grown plants to maturity in solutions 
containing all inorganic salts necessary for plant life, all the sulphur 
in solution being as ferrous sulphate. D. A. L. 


Bark of “ Bois Piquant.” By E. Hecker and F. Scutacpennavrren 
(Compt. rend., 98, 996—998).—The bark examined was the variety 
peculiar to Guiana, and agreed exactly with Guibout’s description of 
Zanthorylum caribeum. Its anatomical structure is entirely different 
from that of angustura bark, which it resembles in external appear- 
ance. When macerated with water, it yields a bitter, slightly acid, 
yellow solution, which turns brown with ferric chloride, and yields an 
abundant yellow precipitate with mercuric chloride, stannous chloride, 
tannin, picric acid, double iodides, or phosphomolybdic acid, but gives 
only a slight turbidity with lead acetate. Nitric acid produces a deep 
red colour. When extracted with light petroleum, the bark yields a 
considerable quantity of chlorophyll, fat, and wax, together with a 
crystalline substance which can also be extracted by alcohol. This 
substance forms colourless needles of the composition C,,Hy4O, which 
melt at 285°, and give no coloration with nitric, sulphuric, or hydro- 
chloric acid. 

lf the alcoholic extract, after separation of these crystals, is diluted 
with water, mixed with lime, evaporated to dryness, and the residue 
extracted with boiling alcohol, a second crystalline substance is ob- 
tained which resembles the vegetable alkaloids in its general proper- 
ties. It exists in the bark only in very small quantities. With nitric 
acid, it gives a deep-red coloration, but if the liquid is evaporated on 
a water-bath and mixed with stannous chloride, no violet colour is 
produced. Sulphuric and hydrochloric acid have no action on it, but 
sulphuric acid and potassium dichromate, manganese dioxide, or lead 
dioxide, produce a violet coloration similar to that produced by strych- 
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nine mixed with a little selenium. An alcoholic solution of bromine 
also produces a deep blue coloration which persists for a long time. 
5 mgrms. of this alkaloid injected in aqueous solution beneath the 
skin of a frog, produce rapid general paralysis, followed by death in 
about half an hour, and similar effects are observed with rabbits and 
guinea-pigs. 

A nitrogenous resinous substance, soluble in water, was also ob- 
tained from the bark. It has the general properties of the alkaloids, 
and in its physiological action very closely resembles the crystalline 
alkaloid just described, although it differs from it in physical pro- 
perties. None of the so-called xanthopicrite could be obtained from 
the bark. C. H. B. 


Decomposition Products of Albumin. By W. Kiunez and R. 
H. Cuirrenpen (Zeits. f. Biol., 19, 159—208).—Kiihne from his 
former researches regards the albumin molecule as composed of two 
groups (antialbumid and hemialbumin) preformed in it, which are 
converted into their corresponding peptones by the action of pepsin. 
Antialbumose and hemialbumose are the intermediate bodies between 
albumin and peptone, both being produced by the action of pepsin, as 
well as by weak acid. The two peptones are distinguished | by their 
behaviour under the iufluence of trypsin. Hemipeptone is converted 
into leucine and tyrosine, only a small quantity of peptone remaining 
unchanged, whilst antipeptone on the other hand is unaltered even 
after long-continued digestion. The authors give an exact description 
of the behaviour and general properties of these different bodies 
obtained from egg-albumin, serum-albumin, syntonin, and fibrin. 
The following table gives the mean cf many analyses of the chief 
bodies :— 


Antialbumid. Antipeptone. Hemialbumose. Hemipeptone. 
49°87 50°96 49°38 
6°89 6°85 6°81 
15°21 15°88 15°07 
, 1°45 1:10 
s506 24°86 27-64 


Antialbumid is best obtained from coagulated egg-albumin by heat- 
ing for a long time in 0°5 per cent. H,SO,, washing the undissolved 
residue with water, digesting with pepsin, which however does not 
dissolve it, but converts it into a substance of jelly-like consistency, 
finally digesting with trypsin in an alkaline medium. Antipeptone 
may be obtained from the solution by precipitation with alcohol. No 
leucine or tyrosine was formed by long digestion of the antipeptone. 
Antialbumose can only be obtained by a process of: fractional peptic 
digestion; and when digested tryptically, forms antipeptone only. 

Hemialbumose and hemipeptone are best obtained by acting on 
coagulated egg-albumin for a short time with a peptic fluid. The 
solution thus obtained is neutralised, the precipitate filtered off, the 
filtrate evaporated down to a small bulk and precipitated with alcohol. 
The hemialbumose and hemipeptone are separated by extracting the 
peptone with cold water. 
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The authors give full details for preparing these bodies from 
serum-albumin and fibrin. Digesting fibrin tryptically for a short time 
is another good way of obtaining antialbumid. Hrmialbumose like 
hemipeptone on digestion furnishes leucin and tyrosin. 

J.P. L. 


Physiological Chemistry. 


Influence of Potassium Bromide on Nutrition. By B. 
Scnuize (Zeits. f. Biol., 19, 301—312).—More or less accurate ex- 
periments have been made with the same view as the author’s with 
morphine, quinine, digitalis, iodine, mercury, arsenic compounds, 
ompantr &c. Of the halogens, chlorine and iodine alone have 

en experimented with, the former as a sodium salt, the latter as 
hydriodic acid. Chloride of sodium produces a diuretic action, as 
well as an increase in the decomposition of albumin and a concomitant 
increase of nitrogen in the form of urea. Hydriodic acid on the 
other hand has no decided influence on the decomposition of albumin. 
The potash and soda salts have not been experimented with; the 
author presumes the action would be the same as that of the acid. 

The favourable results that have been obtained by the use of 
bromide of potassium in different kinds of nervous disorders, especially 
epilepsy, lead one to the conclusion that the functions of the nervous 
system suffer a change under the influence of the drug. The 
author conducted the experiments on himself, taking a diet of known 
composition, and observing very regular habits. The drug was taken 
in 10-gram doses, divided into two portions of 5 grams each, dissolved 
in 200 c.c. water and taken at intervals of four hours. The daily 
ration was as follows :— 

Grams. 
220 grams fresh meat, containing............-. 713 N. 
55  ,, air-dried wheaten bread, containing 0°92 ,, 
30 =, fat-free cocoa, containing 114 ,, 
30 
80 
5 


The experiment lasted from the 4th to 13th July. On each day, 
the volume, sp. gr., and absolute weight of the urine were determined, 
as well as its nitrogen, sulphur, and phosphorus, a record also of the 
body-weight and temperature was kept (see table, p. 851). In the 
feces, the nitrogen only was determined. The numbers obtained 
from the feces were so irregular, that it was difficult to say whether 
the bromide had any influence on the digestion of the food. 
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Taking the average of the first four days as the normal elimination, 
there is a large increase in the volume of urine on the day the drug 
was taken. On repeating the dose on July 9th, the increase was not 
so marked : this can only be explained, the author says, by the sup- 
position that there was an insufficiency of water in the food and body 
to cause an increase in volume. The increased quantity of water 
eliminated is not connected with the excretion of the drug which 
passes in small quantities only on the first day, but in large quantities 
on the second day, when the amount of urine excreted is again 
normal. 

When the nitrogen is taken alone, the influence of the bromide is 
not very clear, for on the 8th July there was a moderate increase; on 
the 9th, when a further increase might have been expected from the 
second dose, the nitrogen was normal. The sulphur and phosphorus, 
however, show a regular and marked change, the former an increase, 
the latter a decrease. The author supposes the balance of nitrogen 
elimination is attributable to the fact that the minus-nitrogen of the 
phosphorised constituents, nuclein, lecithin, and the plus-nitrogen from 
the increased decomposition of sulphur-yielding bodies, compensate 
each other. He concludes from this, that under the influence of 
bromide of potassium, a decided diminution of metabolism occurs in 
the nervous tissue, and along with it a decided diminution of nervous 
activity. J. P. L. 

3m 2 
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Cocoa-nut Meal for Horses. (Bied. Centr., 1884, 135.)—Some 
of the horses of the 7th Cuirassiers were fed with a mixture of oats 
and meal, and then compared with others fed only on oats: the results 
in the former case were most satisfactory, the reduction in the cost of 
the horse-keep amounting to 50 frs. per year. E. W. P. 


Rearing Calves on Skim Milk. By A. Bartn and H. Hev- 
NINGSEN (Bied. Centr., 1884, 120).—The first author says that feeding 
a calf from birth with skim milk, and calculating the value of the 
milk from the price obtained for the calf, raised the value of skim 
milk from 8 pfennigs per litre (market price) to 115 in the one case, 
and to 121 in the other. Henningsen on the other hand, with five 
calves fed on skim milk, after the eighth day reckons skim milk at 
4 pfennigs. E. W. P. 


Formation of Neutral Fat from Fatty Acid in the Animal 
System.- By I. Munk (Bied. Centr., 1884, 106).—A dog was fed, 
after 19 days starving, for 14 days on 3200 grams flesh and 2850 grams 
of the acids obtained from mutton suet. At the end of that time, when 
the animal was killed, it was found that a large quantity of fat was 
deposited, and that it consisted of 96 per cent. of ordinary suet. Con- 
sequently, as the fat deposited had the composition of suet, it could 
not have been preduced from the ordinary albuminoids given in the 
food, for that would have formed dog-fat. E. W. P. 


Properties of Linseed and Sesame Seed. By Lancienerr 
(Bied. Centr., 1884, 138).—By reason of the mucilage, these mucila- 
ginous seeds have a double action. They act mechanically in the 
stomach by producing an increased flow of gastric juice, thus pre- 
venting debility of the stomach; softened in the stomach they pass 
into the intestines, and there the ‘oil they contain forms an emulsion, 
and acts in its characteristic manner. E. W. P. 


Gases of the Alimentary Canal of Herbivora. By Tappriner 
(Zeits. f. Biol., 19,228—279).—Previous observations have shown that 
a much larger quantity of gas is formed in the intestines of herbivora 
than of carnivora ; at the same time, the aromatic products of the urine 
derived from putrefactive changes in the intestines are much greater. 
The author first endeavours to obtain a thorough survey of the gases 
formed in the different sections of the alimentary canal, and further 
to examine whether the bacteria can exert the same activity without 
as within the organism. In order to isolate the different sections, the 
abdominal cavity is opened immediately after death, and the various 
parts ligatured without disturbing the organs (in situ) more than 
possible. The collection of the gas in the case of the small animals 
was carried out under mercury. In the case of the larger animals, 
saturated salt solution was used in place of mercury, the transference 
of the gas being performed as quickly as possible. 

As the composition of the gas developed in the intestines is modi- 
fied by diffusion and solution in the blood, the author conducted after- 
fermentation experiments of the contents of the different sections, in 
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order to determine the true relation. These were performed in glass 
cylinders, kept at the most favourable temperature in an incubator. 
Bunsen’s method of analysis was first used, afterwards that of Hempel. 
The author first examines the intestinal gases of the ruminants. The 
gas of the paunch was found to be of a very constant composition, 
consisting approximately of 65 per cent. CO,, 31 per cent. CH,, 2 to 
4 per cent. N,. The after-fermentation of the contents in the manner 
described, gave nearly the same results, the most characteristic 
features of the fermentation being the constant formation of CH, and 
a large quantity of free acid. In the living animal, the contents of 
the paunch are maintained weakly alkaline or only faintly acid by the 
constant flow of saliva: directly the flow ceases, the reaction becomes 
acid. Oxygen in small quantities increases the activity, but in large 
quantities (as for instance exposing the contents for one hour to the 
air) retards fermentation. Magnesia also has a very marked influence 
on the fermentation, if added in a quantity of about 1 per cent.; at first 
only CO, and H, are given off, then CO, and a little CH,; later on, 
the contents become acid, and the usual marsh-gas fermentation ap- 
pears. If, however, the magnesia be added in a quantity of about 1°5 
per cent., the fermentation is arrested for some weeks, and when the 
fermentation recommences, CO, and CH, are formed, but the contents 
throughout remain slightly alkaline, although from the development 
of the gas, relatively speaking, there must have been more than a 
sufficiency of acid to combine with the magnesia. The action of anti- 
septics is the same as in all other fermentative processes, total suspen- 
sion, or hindrance according to the strength of the antiseptic. 

The gases of the reticulum, many-plies, and rennet were not 
examined. 

The production of gas in the small intestine appears to be less than 
in the paunch. The difference in composition is mainly due to diffu- 
sion undergone in transit. The after-fermentation of the contents of 
the small intestine yields almost exclusively CO,, SH,, and H,. The 
contents of the cecum and colon similarly treated yield the same 

s as the paunch contents, but less in quantity, and the reaction is 
feebly alkaline. From this it would appear as though there were two 
separate kinds of CH, fermentations. The author advances two sup- 
positions. Ist. If the acid and CH, are developed by one and the 
same process, then there probably exists another species of bacterium 
in the colon capable of producing bodies of alkaline reaction which 
neutralise the acid. 2nd. If the two processes are distinct, the acid- 
producing bacterium is absent in the colon. 

The author next examines the intestinal gases of the horse and rabbit. 
CH, is not found as a constituent of the gas of the stomach, the gas 
being composed chiefly of CO,, H,, and N;. The small intestine gives 
the same results as the stomach. It is difficult to understand how the 
fermentation can proceed in presence of so much free hydrochloric acid 
in the stomach. The contents of the colon and cw#cum subjected to 
after-fermentation become very acid, CH, being produced; this is 
exactly the opposite result to that obtained in the case of ruminants. 

The author then refers to the statement found in most text-books 
that the fermentative processes which go on in the paunch and colon 
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of herbivora result in the formation of lactic and butyric acids, and 
the development of CO, and H,, and claims that his experiments show 
that on an exclusively hay diet such is not the case, and goes on to 
describe experiments which in his opinion prove that these bodies are 
not produced even when beans and oats are substituted for half the 
hay. 

be opposition to Hofmann, he finds that there is a development of 
CH, in the large intestine of rabbits when fed on green -_ 

. PLL. 


Hemialbumose in Urine. By W. Kiane (Zeits. f. Biol., 19, 209 
—227).—The author examined the urine of a patient suffering from 
osteomalacia, which gave the reactions of Bence Jones’s albumin, to 
which he has given the name of hemialbumose. 

The urine contained a sediment of urates, and an amorphous body, 
which proved to be hemialbumose. It is probable that the urine 
being very rich in hemialbumose when it leaves the bladder, deposits 
it on cooling. 

The urine throughout 4—5 weeks was precipitated daily, while 
fresh, with alcohol, the precipitate washed with alcohol and dried at a 
low temperature ; the product resembled the amber-coloured albumin 
of commerce. Only part of this preserved hemialbumose was slowly 
soluble in water. The solution showed all the characteristic reactions, 
as well as those described by Salkowski. Too much sodium chloride 
or ferrocyanide prevents precipitation by acetic acid and ferro- 
cyanide of potassium. Excess of sodium chloride and acetic acid pro- 
duce a precipitate which is soluble on removal of the sodium chloride. 

A solution of hemialbumose digested with pepsin at 40° yields 
peptones only. 

emialbumose was still extracted from the residue insoluble in 
water by treatment with 5 per cent. sodium chloride solution. In pure 
hemialbumose, the author found 0°31 to 1°28 per cent. ash, 0°19 P, 
1:09 S in the substance free from ash. 


If the hemialbumose solution contain the smallest quantity of acid 
or alkali, it will not coagulate on heating. 

The pure hemialbumose obtained by precipitating with alcohol, dis- 
solving the precipitate in water, and coagulating by warming, has the 
following properties. Digested with pepsin, peptone only is formed. 
Digested with trypsin in 3 to 1 per cent. solution of carbonate of soda 
after six days, peptone and large quantities of leucin and tyrosin. 
Boiled with sulphuric acid, leucin and tyrosin are produced. Heated 
witk potash, indol is formed. It will thus be seen that the decomposi- 
tion products of hemialbumose are the same as those of albumen. 


J. P. L. 


Influence of Oat and Wheat Bran on the Secretion of Milk. 
By M. Scuropr and H. Hansen (Bied. Centr., 1884, 116—120).— 
The general outcome of these experimeuts, in which the cows were fed 
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with the above substances, in addition to roots and cotton cake, is that 
there was a marked increase of milk and fat, more especially during 
the period when oat-bran was given; this excess is attributed to the 
avenine, which is said to have a strong stimulating action on the 
lactic glands. E. W. P 


Chemistry of Vegetable Physiology and Agriculture. 


Production of Ether by the Action of “ Aspergillus Glaucus” 
on Lemon-juice. By T. L. Purrson (Chem. News, 49, 198).— 
The author has observed that, when placed in a damp situation, lemons 
after a certain time develop Aspergillus glaucus, and coincidently 
emit a strong odour of ether. To explain this phenomenon, it is 
assumed that ethyl citrate exists in lemon-juice in the same way as 
ethyl acetate exists in the saps of some plants, or it is suggested as 
probable that, under the influence of warmth and moisture, fermen- 
tation sets up, some of the sugar of the ripe lemon is converted into 
alcohol, which then combines with the citric acid to form the ethyl 
citrate; this is ultimately attacked by the A. glaucus, and its ethyl 
groups are evolved as ether. D. A. L. 


Influence of Light and Heat on Plant Development. By 
Hetiriecen (Bied. Centr., 1884, 123—126).—The temperature during 
which plant life proceeds is limited within narrow boundaries, there 
being a boundary for each plant. Near the lowest limit, the growth 
is very slow, but with rising temperature life becomes more energetic 
until a certain temperature is reached when the life is most energetic ; 
this temperature is the ‘‘ optimum,” and does not of necessity coin- 
cide with the highest temperature at which life ceases. As a rule the 
optimum temperature lies between 20° and 40°; at 50° life is extin- 
guished. In an analogous manner, light or darkness produces a definite 
effect, for although germination takes place better in darkness, no 
plant can grow without light, the plant is bleached, leaves and stems 
become abnormal, and the weight of dry matter diminishes. In sub- 
dued light, assimilation proceeds but slowly, but is more rapid as the 
intensity of light increases; the maximum of rapidity, however, is not 
coincident with the maximum intensity of the light. The combina- 
tion of warmth, light, and moisture form a very important factor in 
the fertility of the plant, and in many cases it is of more importance 
than manuring, &c. The lowest limit of temperature at which the 
majority of seeds can germinate is 4—5°, but a few can germinate at 
0°. Experiments were made on various seeds sown in soil kept at 
different temperatures for 35—60 days. Most of the ordinary seeds 
germinated below 4°, and winter rye was able to grow at 0°. Wheat 
germinated and grew at 0°, but y- so rapidly as rye. Barley and 
oats required a temperature of 2° to develop, for at 0° they only 
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developed the radical, and no plumule. Maize required a temperature 
of 87°. Linseed developed the radical alone at 2°. Vetches only 
demanded a temperature of 0°, whilst peas and clover required 2°; 
beans and lupines, 3°, for the development of the plumule. The 
lowest temperature for carrots was 3°; for turnips, 5°; and cucum- 
bers showed no signs of germinating at 8°7°. E. W. P. 


Influence of Weather on Vegetation. By F. Hitpesranp (Bied. 
Centr., 1884, 138).—An account of the abnormal growth of plants 
during the remarkable winter of 1882. Here we find annuals flower- 
ing and growing during the second year. Biennials, as Digitalis pur- 
purea, become shrub-like, plants which flower before their leaves, 
appear flowering afterwards, and vice versd. E. W. P. 


Effect of Water holding Sodium Chloride and Zine Sul- 
phate in Solution on the Soil and on Plants. By F. Srorp and 
others (Bied. Centr., 1884, 76—87).—Solutions of sodium chloride 
cause the loss of greater amounts of sulphuric acid, lime, and potash 
from soils, the stronger the solution. 

The action of this salt as a manure is to decompose the more stable 
compounds of the soil, but should the amount applied to the land be 
great, then an excess of calcium and magnesium chlorides are formed, 
and if in the presence of humus, free acid. To avoid this danger, the 
manure should be applied only in small proportions, and at a date long 
previous to that when vegetation should commence. The influence on 
the composition of grasses is also considerable, for the percentage of 
albuminoids, dry matter, and fat decrease as the sodium chloride 
increases. Very dilute solutions (;54,5 per cent.) aid germination, 
but stronger arrest the process completely. 

Soils can absorb as much as 80 per cent. of zinc sulphate from its 
solutions, and at the same time lose calcium, potassium, sodium, and 
magnesium ae moreover, the loss of potassium increases with 
the strength of the zinc solution ; in the presence of calcium carbonate, 
zinc sulphate is converted into the carbonate. The preservative 
action of zinc is exemplified in the neighbourhood of zine works, 
where the dust has settled on the pine-needles, and completely pre- 
vented their decomposition, but when humic acid is in solution, then 
the zinc combines with it, and free sulphuric acid is formed. 

To an extent similar to that which is found in the case of sodium 
chloride, zinc sulphate affects the composition of growing grasses, and 
the ash may contain as much‘ as 2°3 per cent. of the oxide: some 
plants, as the oak, are but little affected, either by zinc or sodium. 
The influence on germination is remarkable, for in the dark no harm 
is done, but in the light it is arrested and the life destroyed; this 
destructive action does not seem to affect fungoid growths. Experi- 
ments in which water containing the two compounds under considera- 
tion was allowed to flow over soil, gave results similar to those 
already mentioned. J. Konig repeated these last experiments, adding 
ferrous sulphate, and found that whereas sodium and zinc sulphate 
reduced the dry matter in the crop, ferrous sulphate raised it; this 
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result is attributed to the separation of the acid from the base, the 
acid rendering other material for the plant soluble. E. W. P. 


Respiration of Leaves in the Dark. By G. Bonner and L. 
Manan (Compt. rend., 98, 1064—1067).—Compurative experiments 
respecting the oxygen absorbed and the carbonic anhydride evolved in 
the dark by the leaves of various species of plants show that the ratio 
between these two quantities is constant, whatever the temperature, 
and although the amount of carbonic anhydride evolved increases 
rapidly with the temperature, the amount of oxygen absorbed increases 
in exactly the same proportion. The ratio is approximately unity for 
certain species, e.g., Huonymus japonicus, Al’sculus hippocastanum, 
whilst for other species, e.g., Pinus pinaster, it is considerably less 
than unity. 

The authors have previously shown that the ratio between the car- 
bonic anhydride evolved and the oxygen absorbed is independent of 
the pressure of the oxygen and of the proportion of carbonic anhy- 
dride in the surrounding atmosphere, and it is evident that these two 
processes of absorption and evolution are most intimately SS. 

Respiratory Combustion. By P. Scniirzensercer (Compt. rend., 
98, 1061—1064).—The experiments described in this paper were 
made with a view to ascertain the effect of the presence of certain 
organic substances on the respiratory combustion of yeast cells. 
Similar flasks were filled with equal quantities of water saturated 
with oxygen, an equal amount of yeast was added to all of them, and 
then known weights of the particular substances employed, and after 
the lapse of a given time, the amount of oxygen which had been 
absorbed was determined by titration. The organic substances 
added were different varieties of sugar, mannitol, various alcohols, 
glycerol, acetic, butyric, tartaric, and other acids, sodium acetate, 
Rochelle salt, and other salts, amido-compounds, hydrocyanic acid, and 
chloroform. Some of these substances have no appreciable effect on 
the respiratory combustion, others, such as hydrocyanic acid and 
chloroform, check it or retard it considerably. Invert sugar, ethyl 
alcohol, and sodium acetate accelerate the absorption of oxygen in & 
very marked manner, whilst glycerol and the higher homologues of 
ethyl alcohol exert a similar but much less energetic action. Methyl 
alcohol has little or no influence on the process. The effect of the 
most active substance is equally well observed with fresh yeast, or 
with yeast which has been exhausted and washed, but the effect of the 
less active substances is more clearly observed when the exhausted 
yeast is employed, because the substances naturally present in the 
fresh yeast are more combustible than those which are added. 

The results show that ethyl alcohol is particularly apt to undergo 
slow physiological combustion, its power in this respect ted equal to 
that of invert sugar. It is possible, indeed, that the invert sugar is 
first converted into alcohol, and then consumed, and if this be true, 
ethyl alcohol and the alkaline acetates must be classed in the first rank 
amongst those substances which undergo combustion in the living 
organism. C. H. B. 
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Constituents of Vegetable Tissues. By Urpamn (Ann. Agro- 
nomiques, 9, 529—547).—This paper contains a résumé of the results 
of Frémy’s researches, commenced in 1859 and continued to the pre- 
sent time. The substances composing vegetable tissue are, accordin 
to Frémy, the celluloses (cellulose, paracellulose, metacellulose), 
pectose, vasculose, and cutose. 

Celluloses.—Cellulose proper, as it exists in cotton and in the utricu- 
lar tissue of certain fruits, such as the apple, is immediately and com- 
pletely soluble in Schweitzer’s reagent. Paracellulose dissolves in the 
same reagent only after certain preliminary treatment, such as boiling 
with very dilute hydrochloric acid. It is found in the epidermic cells 
of leaves and in roottissue. Metacellulose is insoluble in Schweitzer’s 
reagent, even after treatment with acids. It is not so common as the 
ager varieties, and is found principally in fungi and lichens. 

ike cellulose and paracellulose, it dissolves in strong sulphuric acid 
without coloration, and can be transformed into glucose. It has also 
the same elementary composition as cellulose, but differs from it under 
the action of oxidising agents, and in dissolving in the cold in sul- 
phuric acid, diluted with 4—5 equivalents of water. 

It has been objected that the insolubility of crude paracellulose in 
Schweitzer’s reagent is due to the protective influence of earthy or 
waxy impurities. This is not so, for it remains insoluble even after 
repeated treatment with alcohol, ether, and alkalis, and even with 
acids, providing they are cold and dilute. Moreover, it can be ren- 
dered soluble by being simply moistened with water and heated in a 
sealed tube at 125° for several hours. 

Vasculose is found in almost all the organs of plants, and is par- 
ticularly abundant in the hard portions. It sometimes constitutes by 
itself the vessels and trachew, and is always the predominant con- 
stituent. In the cortical parenchyma and in certain roots, it exists as 
a continuous membrane. The stony concretions of pears, the stones 
of fruits, nutshells, &c., contain it in large quantity. It is the 
‘‘encrusting material” of Payen, but is regarded by Frémy as a defi- 
nite compound of constant composition and properties, and easy to 
isolate in a state of purity. One of the easiest modes of isolating it 
is to remove the cellulose and paracellulose from willow pith by means 
of sulphuric acid diluted with 34 equivalents of water, or by 
Schweitzer’s reagent after previous ebullition with dilute hydrochloric 
acid. It is a yellowish substance resembling in texture the tissue 
from which it has been obtained. Sp. gr. 15 at 16°. Insoluble in 
neutral solvents. Not affected by ebullition with sulphuric, hydro- 
chloric, phosphoric, or other dilute acids, or with alkalis. Sulphuric 
acid diluted with 3°5 equivalents of water (the weakest acid capable 
of dissolving cellulose) converts it in the cold by abstraction of 
2 equivalents of water into a dark brown substance, slightly soluble 
in the acid, from which it may be precipitated by addition of water. 

Nitric acid, chromic acid, alkaline permanganates, and hypochlorites 
and other oxidising agents act readily on vasculose, converting it into 
a series of uncrystallisable acids containing more oxygen than the 
vasculose. Some of these acids are soluble in water and alcohol; 
others, which are more abundantly formed when the oxidising agent 
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is weak or acts for a short time only, dissolve only in alkalis. Atmo- 
spheric oxygen gradually effects the same changes, hence the decay of 
wood exposed to air and water. When vasculose is heated at 130°, 
under pressure, with moderately concentrated alkaline solutions, it is 
rapidly dissolved, furnishing a brown liquor, from which acids pre- 
cipitate black flocks of complex nature. Part of this precipitate is 
soluble in ether, part in alcohol, and part in alkalis only. It consists 
of dehydration-products of vasculose. (The digestion of crude fibre 
with alkalis in the preparation of pulp for paper-making has for its 
object the dissolution and removal of the vasculose in this way.) By 
fusion with potash, vasculose yields similar bodies, the one formed 
in greatest quantity being soluble in alcohol and strong sulphuric acid, 
and corresponding in its character with ulmic acid. When submitted 
to destructive distillation, vasculose yields a considerable quantity of 
acetic acid and methyl alcohol. Cellulose, on the other hand, yields 
less acetic acid (always accompanied by formic acid, and a little pro- 
pionic and butyric acids), and no methyl alcohol. Vasculose contains 
by analysis C = 59°341 per cent., H = 5°494, O = 35°165. The 
formula C,,H.»O, best agrees with its known reactions. 

Cutose.—The outer layer of the epidermis of leaves and fruits, 
heated in succession with boiling dilute hydrochloric acid, Schweitzer’s 
reagent, alcohol and ether, for the purpose of removing mineral matter, 
cellulose and paracellulose, and waxy substances, yields a residue of 
pure cutose having the composition C = 68°293 per cent., H = 8'953, 
O = 22°754. 

The cuticle of agave leaves, removed after macerating the leaves in 
water at 30° for some days, answers well for this preparation. Cutose 
dissolves slowly in boiling dilute solutions of alkalis and alkaline car- 
bonates. Acids precipitate from these solutions a yellowish flocculent 
substance, fusible below 100°, soluble in alcohol and ether, having 
the same composition as cutose. If the alkaline solution be saturated 
with common salt, a compound of cutose with the alkali separates and 
rises to the surface of the liquid as soap does under similar circum- 
stances. When subjected to the action of concentrated solutions of 
potash for some time, cutose undergoes a somewhat different trans- 
formation. The precipitate obtained by saturating the solution with 
an acid still dissolves in boiling alcohol, but a portion separates out 
on cooling. The latter, when filtered off, consists of a yellow, solid 
acid melting at about 85°; after fusion, it is brownish, translucent, 
and very fusible. The alcoholic filtrate, when evaporated to dryness, 
yields a brown viscous acid (oleocutic acid). Both of these acids 
dissolve in ether and in weak alkaline solutions ; the alkaline salts are 
separated from their solutions by excess of alkali or by saturation 
with salts. The acids combine with strong sulphuric acid in the cold, 
and can be separated by addition of water, in this respect again 
resembling the fatty acids. The further action of very concentrated 
potash solution on the yellow acid above mentioned (or on cutose) 
results in the production of another acid, in the form of a white 
translucid potash salt, insoluble in water, soluble in boiling alcohol, 
but almost entirely reprecipitated on cooling. Hydrochloric acid 
liberates from this salt stearocutic acid, a white solid, melting at 76° ; 
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insoluble in ether and cold alcohol, slightly soluble in boiling alcohol, 
soluble in hot benzene and hot acetic acid. The yellow acid is a 
compound of oleocutic and stearocutic acids—stearocutic acid, 
although almost insoluble in alcohol, dissolves readily in an alcoholic 
solution of oleocutic acid. Similarly, potassium stearocutate is 
insoluble in water, but soluble in an aqueous solution of potassium 
oleocutate. 

Analysis of the acids gives the following numbers: Stearocutic acid 
C = 75°000 per cent., H = 10°714, O = 14286, corresponding with the 
formula, C.,H,.O0,, deduced from the composition of its salts; oleocutic 
acid, C = 66°666 per cent., H = 7°946, O = 25°398, formula C,yH.Q,. 
These acids, heated at 100° in presence of water or bases, undergo 
alteration. Stearocutic acid becomes completely insoluble iu alcohol, 
and its melting point rises from 76° to 95°. Oleocutic acid alters 
more slowly at 100°, but at 135° it becomes insoluble in ether, alco- 
hol, and hot dilute alkalis. Heated with strong potash, it dissolves 
and regains its former properties. The yellow compound of the two 
acids behaves in a similar manner. Cutose is thus a combination of 
stearocutic and oleocutic acids, in their insoluble modifications, in the 
proportion of one equivalent of stearocutic acid to five equivalents of 
oleocutic acid. The action of potash on cutose is to transform the 
insoluble form of those acids into the soluble form. 

Weak nitric acid (4 water) transforms cutose into a yellow, waxy 
nitro-compound, fusible at 100°, soluble in alcohol and alkalis. By 
further treatment with nitric acid, it is converted into suberic acid. 
It is the oleocutic acid which gives rise to suberic acid. Suberin, the 
substance discovered in cork by Chevreul, which by oxidation also 
gives rise to suberic acid, appears to be the same as cutose, since it 
yields the same two acids on treatment with alkalis. 

Pectose is transformed by ebullition with weak hydrochloric acid into 
pectin, soluble in water, and precipitable by alcohol. 

The different behaviour of the substances with various solvents, as 
described above, has been applied by the author to the proximate 
analysis of the chief vegetable tissues, with the following results :— 

Stems, comprising the thin layers of pith parenchyma, wood, and 
cork. 

Wood.—The sample reduced to sawdust or shavings is exhausted by 
alcohol and ether to remove resins, then by distilled water and water 
made slightly alkaline with potash to remove soluble substances and 
pectic compounds, and finally with very weak hydrochloric acid, which 
dissolves the lime and other mineral salts. Oak sawdust submitted 
to this treatment yields 10 per cent. of water, 4 per cent. substances 
soluble in alcohol and ether, and 10 per cent. of substances soluble in 
water and weak aikali. The wood thus purified is treated with 
Schweitzer’s reagent, washed, and dried ; the loss is cellulose. It is 
then boiled with weak hydrochloric acid for a few minutes, and again 
repeatedly exhausted with Schweitzer’s reagent; the loss this time 
being paracellulose. The residue is pure vasculose. Purified oak 
sawdust treated in this way yields in 20 grams 5°41 grams cellulose, 
8:58 paracellulose, and 6°01 vasculose; poplar yields in 20 grams 


mn tet *» ™ S © 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 861 


6°82 cellulose, 9°19 paracellulose, and 3°99 vasculose. These results 
are confirmed by dissolving out the two varieties of cellulose together 
by sulphuric acid, and weighing the residual vasculose; also by re- 
moving the vasculose by treating the sawdust with nitric acid 
(4 water) in the cold, boiling with ammonia, and weighing the un- 
acted on residue of celluloses. Some varieties of wood, e.g., boxwood, 
yield no cellulose when analysed, as they are composed entirely of 
vasculose and paracellulose. The following table shows the per- 
centage composition of six kinds of wood :— 


Cellulose and Water and 
paracellulose. extractives. 

64 18 

53 19 

28 38 

20 45 

21 43 

27 33 


Pith parenchyma is made up of the same constituents as woody 
tissue, and is analysed in the same way. Purified elder pith, e.g., 
contains cellulose 37 per cent., paracellulose 38, vasculose 25. 

Cork contains cutose in addition. After purification, the cutose is 
directly dissolved out by boiling potash, and is estimated by loss of 
weight. The residue is analysed in the same manner as wood. 
Common cork has the following percentage composition :— Water 2, 
soluble in ether and alcohol 9; soluble in water, weak ammonia, and 
weak hydrochloric acid 5 ; cutose 43, vasculose 29, cellulose and para- 
cellulose 12. 

Roots.—Root tissue is composed of paracellulose, vasculose, and often 
pectose also. The vasculose forms a continuous membrane over the root 
surface, and constitutes the chief part of the root vessels. Pectose 
may be dissolved out of the purified tissue by boiling with weak 
hydrochloric acid, after which the vasculose and cellulose are se 
rated as indicated above. A root of Paulowina gave the following 


Outer Soft fibre 
(liber). 
6°64 
Substances soluble in water, 
alcohol, &c — 
Extractive matters and pectose 55°70 
Ulmic compounds soluble. in 


Substances soluble in ammonia 
and weak HCl 
Vasculose 
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Leaves.—The parenchyma, chiefly cellulose, may be separated from 
the epidermis and from the fibres and vessels by maceration in water, 
or by Schweitzer’s reagent. 

The epidermis is composed of two membranes closely united; the 
outer one (cuticle) is formed of cutose, the inner one of paracellulose. 
The paracellulose can be dissolved away from the cutose by treatment 
with Schweitzer’s reagent after boiling with dilute hydrochloric 
acid, or by treatment with sulphuric acid + 3°5 equivalents of 
water. Or the cutose may be dissolved away by boiling potash, or 
by treatment with cold nitric acid, followed by an alkaline solvent. 
Ivy leaves yielded the following figures :— 


Water and substances soluble in water, 
alcohol, and ether 

Parenchyma (cellulose and pectose).... 

Fibres and f vasculose .... 0°95 
vessels 


Epidermis { 


paracellulose.. 0°78 
cutose 1-05 
paracellulose.. 2-45 


100°00 


Flowers.—Petals have the same constituents as green leaves. They 
are first boiled with alcohol to remove waxy substance and colouring 
matter, and then analysed like leaves. Dahlia petals contain— . 


Water, and substances soluble in water, 
alcohol, and ether 


Parenchyma (cellulose and pectose).. 3°163 


Fruits.—The epicarp of fruits, such as apples, pears, &c., consists of 
three superposed membranes: the outside one consisting of cutose, 
the intermediate one of vasculose, and the inside one of paracellulose. 
They can be separated by the reagents already mentioned. 

The composition of the endocarp is similar to that of wood, and the 
analysis is executed in the same manner. Vasculose predominates, 
and the hardness varies according to the quantity of this substance 


present— 
Water and 


extractives. 
Walnut shells 31 
Hazel nut shells .... 19 
Cocoanut ,, — 17 
Apricot stones 14 
Bankoul nuts 24 


The cells of the mesocarp consist of cellulose and pectose, and when 
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the latter of these is removed by ebullition with water, acidulated 
with hydrochloric acid, and the former by Schweitzer’s reagent ; 
nothing is left but the vessels and trachew formed of vasculose and 
paracellulose. 

In the seed, the perisperm, after removal of starch, oils, &c., consists 
entirely of cellulose; whilst the integuments contain vasculose, 
cutose, cellulose, and paracellulose. J. M. H. M. 


Phenol in the Stem, Leaves, and Cones of Pinus Sylvestris. 
By A. B. Grirriras (Chem. News, 49, 95).—The author has detected 
and estimated phenol in aqueous decoctions of the stem, leaves, and 
cones of Pinus sylvestris. The various parts are cut into small pieces 
and digested at 80° for half an hour, with successive quantities of 
water, until the filtered solution gives no coloration with ferric chlo- 
ride; it is then evaporated and extracted with ether, &c. The quan- 
tity of phenol found in the separate parts varies according to their 
age; thus: old stem contains 0'1021, whilst young stem contains onl 
0:0654 per cent. The variation with the leaves is from 0°0936 down 
to 0'0315 per cent., whilst the amount in the cones varies from 0°0774 
to 0°0293. 

This result, coupled with the existence of phenol in coal, is adduced 
in support of the presumed existence of conifere in the carboniferous 
age; and, moreover, taking into consideration the many hydrocarbons, 
&c., common to both coal and petroleum, the author argues that petro- 
leum also is of vegetable origin. D. A. L. 


Chemical Investigations on the Kola. By E. Hecker and F. 
ScHLAGDENHAUFFEN (Ann. Ohim. Phys. [6], 1, 129—138).—The extract 
of the kola-nut, from a plant of the Sterculiaces family, is used as a 
beverage by the inhabitants of Central Africa, as tea or coffee by the 
Asiatics and Europeans, or maté by the Americans. As few specimens 
of the plant have come to Europe, investigations on the chemical 
nature and therapeutic functions of the extract have been incomplete ; 
but the experiments of Daniell and Attfield have proved the presence 
of an alkaloid resembling that from tea or coffee. From the opening 
out of commercial routes into Central Africa considerable quanti- 
ties of the true kola or Kola femelle, and of its principal substitute, 
Kola bitter, have been shipped into France. 

Kola Femeile (Sterculia acwminata).—On extracting the kola-nut 
with chloroform, an alkaloid is obtained resembling caffeine in all its 
properties, together with smaller quantities of theobromine. 

The results of the analyses are as follows :— 


Extracted by 
chloroform 


Extracted by ) Kola red 
alcohol Glucose 
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Per cent. 
33°754 
3°040 


On comparing these results with the analyses of cacao, tea, and 
coffee, it is noted that kola contains a considerably larger proportion 
of carbohydrates and their derivatives, and also of caffeine and its 
homologue theobromine. Kola extract should therefore be a valuable 
therapeutic agent. 

False Kola or Kola Bitter (Kola garcinia).—In Liberia and Central 
Africa, a plant of the family of the Guttifere grows in abundance, 
producing a grain known by the name of kola bitter. On extracting 
this with chloroform, ether, and alcohol, no caffeine was obtained, but 
only resins, of which one gave a violet coloration with ferric salts ; the 
other in aqueous solution was dextrorotatory, and precipitated by 
tartar emetic and basic lead acetate. The physiological action of the 
extract of this grain is attributable to the presence of these two 
resins. V. H. V. 


Sterilisation of Liquids by Means of Papin’s Digester. By 
L. Heypenreicu (Compt. rend., 98, 998—1000).—When flasks con- 
taining liquids, &c., are introduced into a Papin’s digester, the air 
should be removed as completely as possible, for if this is not done it 
forms a protecting layer or cushion round the flask or other vessel, 
and prevents the contents of the latter from attaining the tempera- 
ture of the water in the digester. From this cause the temperature 
of the contents of the flask may be but little higher than 60°, even 
after the temperature of the digester has been at 12U° for some time. 
If, however, care is taken to remove all the air, the contents of the 
flask quickly acquire a temperature practically as high as that of the 
water in the digester. C. H. B. 


Silage. By G. Toms (Bied. Centr., 1884, 136).—Composition of 
heated hay: Fat = 4°26 per cent., trace of aldehyde, acetic acid 5°38, 
sugar 6°94, starch 3°42, mucilage, &c., 24°77; in the same hay that 
had not heated was starch = 12°46. Other samples of silage were 


brown, of bad odour, and contained more acid and less starch. 
E. W. P. 


Woody Fibre as Fodder. By M. Mircxer (Bied. Centr., 1884, 
136).—Wood is not digested by animals, for although it does not 
appear in the dung, it is converted for the most part by fermentation 
into marsh-gas. E. W. P. 


White Mustard as Fodder. By Briimmuer (Bied. Centr., 1884, 
115).— White mustard is strongly recommended as green food, and 
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should be mixed with chaff, &., because of its highly nitrogenous 
composition. It produces very highly coloured butter. 


E. W. P. 


Champion Spice. By C. O. Harz (Bied. Centr., 1884, 122).— 
The origin of this spice, which is much used as an addition to cattle 
food, appears to be the waste from drug stores, factories of ethereal 
oils, &c., mixed with palm-nut cake, &c. The price is excessive, its 
feeding value but low, and its purchase not to be recommended. Its 
chemical composition has been already given in a previous number, 
but the following is its botanical constitution in parts per 1000: 
Ginger 40 parts, inula root 24, caroba bean 120, corianders 80, 
fennel 120, aniseed 80, carraway 40, fenugreek seeds 168, turmeric 120, 
palm-nut cake 68, maize 40, cereals 40, rice 8, peas, vetches, and hog’s 
bean 4, dirt, &c., 40. E. W. P. 


Varieties of Sugar-beet. By M. Mircxer (Bied. Centr., 1884, 126). 
—Of the many varieties of beet grown, the Simon Legrand de Méres 
Blanches yielded the largest number of centners of sugar per morgen 
(282), but its quotient of purity was 83°4, whilst that of Vilmoria 
Blanche was 85°8 with a yield per morgen of 23°61. Bestehorn’s 


Imperator was the poorest, 23°52 centners, quotient = 82°4. 
BE. W. P. 


Manuring Potatoes. By M. Mircker (Bied. Centr., 1884, 102— 
104).—The object of the experiments was to determine the best form 
in which to apply nitrogen, the extent to which potash salts do harm, 
the value of superphosphate as compared with fecal superphos- 
phate, and the best proportions in which to mix nitrogen with 
phosphoric acid. The soil on which the experiments were first made 
was sund, containing hardly any plant food, and quite uncultivated, 
and here it was found that a larger supply than 8 kilos. N and 
10 kilos. P,O; per morgen, brought no relatively higher yield. Am- 
monia with superphosphate was qualitatively and quantitativel 
better than Chili saltpetre ; the addition of large quantities of sated 
salts in the spring further lowered the quality, the first reduction 
having been caused by the Chili saltpetre. Superphosphate of organie 
origin was more valuable than that of mineral origin ; ammonia pro- 
duced as large an increase as Chili saltpetre did a reduction. The 
second set of experiments with the object of determining the effect of 
potash on the percentage of starch was made on very light but well 
cultivated soil; in previous years, potash put in in the spring had a 
lowering effect on the starch, therefore potash and other artificials 
were now added in the autumn. The results obtained were ve 
definite, and are as follows: the appearance of the crop is ew. i 
improved by the addition of the mw salts in the autumn instead of 
in the spring, moreover the percentage of starch is increased: the 
qualitative and quantitative yield of tubers is highest when the ratio 
of nitrogen to soluble phosphate is 7:9}; as a rule, as this ratio 
widens, so is the phosphate less employed: the application of potash 
alone is distinctly detrimental to the crop, in fact, lowered it below 
the unmanured plot. The third series was made on light sandy soil, 
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which had been brought into cultivation by peat and farmyard 
manure; the half of this land was also treated with 2 centners kainite 
in autumn, one-quarter received kainite in spring, whilst the remain- 
ing quarter was left without kainite. In the previous year, we find 
that the spring manuring reduced both the quantity and the qnality, 
but this year the quality alone was affected; the organic superphos- 
phate was better than the inorganic. The ratio N : P,O; = 7: 95 
was again found to be the most favourable. The autumn manuring 
with kainite produced a larger crop, but of lower quality than in 
the previous season, and this mineral by itself was again distinctly 
detrimental ; if the application of potash during the autumn regulates 
the yield of starch, then the best result under the circumstances is 
obtained when N: P.O; = 5:7°5. Although kainite has such an 
unfavourable action, yet, on the other hand, by its use the plants 
resist more easily the attacks of disease, and the tubers are more 
generally normal in form and keep better. E. W. P. 


Manuring Potatoes. By C. A. Cameron (Bied. Centr., 1884, 
104—106).—No statement of the character of the soil is given, but 
remarkable is the yield produced by kainite (736 kilos. per hectare), 
when the highest absolute yield at the lowest cost was obtained, also 
we find an advantage gained by the use of this manure in combina- 
tion ; superphosphate with Chili saltpetre brought the largest amount 
of marketable potatoes, but when mixed with ammonia the resnlt was 
bad. Nitrogenous manures alone were very unsatisfactory, the yield 
being below that of the unmanured plot; and even when mixed, these 
manures were of doubtful advantage as regards quantity, but other- 
wise as regards quality, as by their use but few diseased tubers were 
produced. The highest percentage (28°6 per cent.) of dry matter was 
produced by the aid of nitre and superphosphate, whilst kainite 
yielded the lowest (24°3 per cent.). E. W. P. 


Salt and Herring Offal as Manure. By E. p’Orvat and A. 
Paanout (Bied. Centr., 1884, 92—98).—Mixed with earth-nut meal or 
guano, sodium chloride seemed to produce no further effect than when — 
the two first manures were employed alone. A well-marled field was 
manured with 3000 kilos. per hectare of herring offal, and then sown 
with wheat home grown on part, on the other part “golden drop” ; 
on neighbouring fields sown on the same day, but manured with farm- 
yard manure and pondrette, the wheat seeded a fortnight earlier than 
when the offal had been used, moreover this material had a very 
depreciating effect on the yield*of grain and straw. In the succeed- 
ing season, superphosphate was added, and rye and vetches sown; 
this crop showed that the harmful matter had been removed from the 
offal, and a good yield was the result. Another trial with oats was 
also successful on the first season; three experiments show that there 
is a very considerable variation in the effect exerted by the salt in the 
offal on the ordinary crops, for native wheat was harmed but little; 
peas, beans, and English wheat suffered heavily, but oats only during 
the germinating period; when treated with water so as to remove 
excess of salt, not much phosphoric acid is lost, but a loss of nitrogen 
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occurs (0°7 per cent.), and from the wash water, ferric chloride, and 
lime throw down a precipitate containing 2°8 per cent. N. The 
washed offal is priced at 12 m. per centner, and is a valuable manure, 
and would be more so if the fat were removed. E. W. P. 


Production and Cost of Farmyard Manure. By Ho.per.eiss 
and M. Herrer (Bied. Centr., 1884, 87—92).—The composition of 
four samples of fresh manure produced by 70 head of cattle, fed in 
boxes, was—dry matter 27°5 per cent., N = 0°666, K,0 = 0°877, 
P.O; = 0°222; these quantities are in close accordance with those 
obtained by calculating the amount which after digestion should be 
produced, in addition to the straw (15 Ibs. rye-straw per head), 
and the reduction in weight of the manure after lying in heaps; the 
calculated composition is—N = 0°617, K,0 = 0°858, P.O, = 0°299. 
The values of the constituents of such a manure are 1 lb. (German) 
= 0°80 m., 1 Ib. K,0 = 0°18 m., 1 lb. P,O; = 0°20 m., consequently 
20 centners = 22°05 m. The advantages of feeding in boxes are here 
set forth: no loss of urine, more straw can be worked into manure, 
and the whole is better made than otherwise. 

Herter shows the balance sheet of a dairy farm, which, when 
account is taken of milk, butter, and cheese produced, the expenses 
of attendance, &c. (not fodder), shows a nett income of 263 m. per 
cow. The value of the food. given in winter is 203°7 m., in summer 
825, total 286°2 m. per 1000 lbs. live weight. According to these 


figures, the costly feeding neutralises the value of the cow and raises 
the value of the manure to 48 m. per 20 centners, EK. W. P. 


Manuring with Sea-mud and Peat. Compost. By Enck- 
HAUSEN (Bied. Centr., 1884, 100—102).—On light sandy soils, or on 
poor land underlaid by a cold subsoil, sea-mud is better than stable 
manure. A compost was made of mud, farmyard manure, phosphorite, 
kainite, and sawdust, and contained N = 0°34 per cent., P.O, (soluble 
in cold acid), 0°21 per eent. When this mixture was applied to oats 
and potatoes, the result was very satisfactory, and when compared with 
farmyard manure, was found to be much cheaper; in fact, the use of 
the latter with oats did not produce grain sufficient to pay the extra 
cost. EK. W. P. 


Superphosphate. By F. J. Luorp (Chem. News, 49, 229—230). 
—In the annual reports of the experiments of the Sussex Agri- 
cultural Association, certain anomalous and detrimental effects are 
described, and attributed by Jamieson to the superphosphate em- 
ployed as manure; therefore, superphosphate is denounced as not 
alone unnecessary, but also injurious. Now, from the analytical data 
supplied in these reports, it is shown, in the present note, that the 
superphosphate employed in the experiments in question differed from 
the ordinary superphosphate of commerce in having a very large 
excess of free sulphuric acid. This probably accounts for the bad 
results referred to. D. A. L. 
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Assimilability of the Phosphoric Acid in Rocks and Soils. 
By G. Lecuartier (Compt. rend., 98, 1058—1061).—The schists and 
granites employed were crushed, washed to remove organic matter, 
dried, and finely powdered. A series of pots was filled with the 
powdered rock mixed with an inorganic manure containing nitric and 
ammoniacal nitrogen, calcium sulphate, potash, and phosphates, and a 
second series was filled with a similar mixture, except that no phos- 
phate was added, and buckwheat was sown in all the pots. The 
influence of the phosphates in the manure was very marked; but in 
all cases the plants in the pots containing the manure free from 
phosphates, assimilated a certam quantity of phosphoric acid from the 
powdered rock. The schists and granites employed contained phos- 
phoric acid in proportions varying from 0°108 to 0-207 per cent. ; but 
in most cases fluorine was also present, so that the phosphoric acid 
may have existed, in part at least, as apatite. 

The phosphates contained in the schists and granites are partly 
soluble in dilute acetic acid (1:5), or a 2 per cent. solution of ammo- 
nium oxalate; and since the latter reagent also dissolves a certain 
proportion of potash, and of the humous substance which can be sepa- 
rated by Grandeau’s process, it may be used as a means of deter- 
mining the degree of solubility of the fertilising constituents of a 
soil. 

Small quantities of phosphoric acid are not precipitated by ammo- 
niam molybdate in presence ef ammonium oxalate; the latter should 
therefore be removed by evaporation and ignition. C. H. B. 


Kainite and Bone-meal in Sandy Soil. By F. W. Srerrens 
(Bied. Centr., 1884, 99).—Rye was sown after one year’s clover-ley 
which had been ploughed in, and 3 centners kainite with 1 centner 
bone-meal were added at the time of sowing; the gain over unmanured 
soil was equal to 25m. per morgen. JBone-meal, without kainite, 
was unsatisfactory. E. W. P. 


Carnallite, a Cheap Substitute for Kainite. By Troscuske 
(Bied. Centr., 1884, 98).—It is here stated that kainite is nearly twice 
as costly as carnallite, whilst the properties of the latter surpass 
those of the former: for example, to absorb 1 kilo. ammonia the ex- 
penses are as 44:13, so that carnallite may be well employed in stalls 
to soak up urine. Again, atmospheric ammonia is absorbed to the 
extent of 9 per cent. by carnallite, 4°5 by kainite. The reckoning on 
the other side against carnallite is, that the magnesium chloride it 
contains is not good for plants; at least not to be recommended for 
roots and potatoes. E. W. P. 
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Litmus, Rosolic Acid, Methyl-orange, Phenacetolin, and 
Phenolphthalein as Indicators. By R. T. THomson (Chem. 
News, 49, 119—121; compare this vol., 691).—The present paper 
contains further notes to the previous communications already referred 
to (loc. cit.). 

Determination of Small Proportions of Hydroxide in presence of 
Large Quantities of Carbonates and other Compounds of Sodium and 
Potassium.—The process described is founded on the neutrality of 
precipitated barium carbonate to phenolphathalein ; and, employing 
this indicator, it consists in adding excess of neutral barium chloride 
to the solution of sodium or potassium carbonate, in which the 
amount of hydroxide is to be determined, then after the further addi- 
tion of a little more of the same indicator, titrating the hydroxide 
in solution with standard acid. The whole process must be conducted 
in the cold, as heating gives rise to low results. The efficiency of the 
process is proved by test experiments. The barium chloride cannot 
be replaced effectually by a calcium salt. Impurities such as chlorides, 
sulphates, and sulphites, do not interfere with this method, nor do 
phosphates to any appreciable extent; whilst sulphides may be ren- 
dered harmless by treatment with.a few drops of hydrogen peroxide. 
With aluminates, the whole of the alkali is determined, but with sili- 
cates, only 90 per cent. of it. 

The process may evidently be applied to similar determinations in 
other salts yielding precipitafes with barium neutral to phenol- 
phthalein, e.g., normal sulphites and phosphates. By the following 
scheme, the amount of sodium or potassium sulphite, carbonate, 
hydrogen carbonate, or hydroxide may be determined in a few 
minutes, The hydroxide is estimated as already described ; then by 
titrating another portion in the cold, using phenolphthalein, the 
hydroxide and half the carbonate is found ; and finally, using methyl- 
orange, and a further addition of acid, the other half of the carbonate 
and half the sulphite is obtained. From these data, the various pro- 
portions are easily calculated. 

Determination of Sodium or Potassium Hydrogen Carbonate in pre- 
sence of Normal Carbonate.—This is another application of the above 
process. The solution under examination is mixed with excess of 
standard caustic soda, in which the hydroxide has been determined by 
the above method; barium chloride is added, and the excess of hy- 
droxide employed titrated with standard acid; the difference between 
this quantity and the total soda used gives the amount required to 
neutralise the hydrogen carbonate. Successful test experiments show 
the value of this method. 

Behaviour of Sodiwm and Potassium Arsenates.—With litmus, rosolic 
acid, and phenacetolin, the change in colour is gradual and the end- 
reaction indistinct. Methyl-orange changes colour suddenly at the 
finish, although the full pink is not developed until there is a slight 
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excess of acid. With phenolphthalein, on the other hand, the neutral 
points at different stages, as well as the end-reaction, are well defined. 
The following results have been obtained :— 


Na,AsO, used for each test, 2°08 grams (= Na,O = 0°93 gram). 
¢.c. normal acid 
Indicator. consumed, Grams Na,O found. 
0°6169 
Rosolic acid 0°6154 
Methyl-orange 20-0—20°05 0°6200—0°6215 
Phenacetolin 19°90 0°6169 
Phenolphthalein, cold .... 10°0—10°00 0°3100—0°3100 
<n - hot .... 10°9—11°00 0°3379—0°3410 


from which it will be seen that disodium hydrogen arsenate is 
neutral to phenolphthalein, whereas sodium dihydrogen arsenate is 
neutral to the other four. Therefore, the amount of arsenic acid in 
an alkaline arsenate may be determined as follows:—Dissolve the 
sample in water, filter, neutralise with methyl-orange as indicator, 
boil off carbonic anhydride, cool, add phenolphthalein, and determine 


N 
with normal or > sodium hydroxide. Sodium carbonate does not 


interfere with this change, sodium arsenite does, but this compound is 
seldom present in commercial arsenate, for which this method is in- 
tended. 

With Sodium and Potassium Arsenite, litmus, rosolic acid, and 
phenacetolin, change slowly, but give a distinct end-reaction ; methyl- 
orange is as good as with carbonate, whilst phenolphthalein indicates 
too soon. The results obtained, using 1°30 grams NaAsO, = 0°31 gram 
Na,O for each test, were :— 

c.c. normal 
Indicator. acid used. Grams Na,O found. 
0°310 
0310 
Methyl-orange 0°310—0'310 
Phenacetolin 0°310 
Phenolphthalein, cold .... 9°05—9-1 0°2805—0°2821 
- » hot .... 890—9°0 0°2759—0°2790 


Arsenious acid is neutral to methyl-orange ; but, as will be seen, it 
requires a large quantity of alkali to make it neutral to phenol- 
a seg hence its interferertce in the determination of arsenic acid. 

imilar experiments on the determination of boric acid in borates 
have not yielded satisfactory results. D. A. L. 


New Volumetric Method for the Estimation of Nitrous 
Acid. By A. G. Green and S. Ripgat (Chem. News, 49, 173—174). 
—The method recommended by the authors is founded on the action 
of nitrous acid on aniline ; the formation of diazo-benzene takes place 
quite quietly and quantitatively, provided due precautions are ob- 
served. The following is the method adopted for applying this reac- 
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tion to the quantitative determination of nitrous acid :—A decinormal 
solution of aniline is prepared with slightly more than twice its equi- 
valent of acid, one-half being sulphuric and the other hydrochloric 
acid. A weighed quantity of nitrite is dissolved in sufficient water to 
make the solution between deci- and centi-normal. A rough deter- 
mination of the nitrous acid in the sample is now made with centi- 
normal permanganate, or the aniline solution: and then several 
experiments are started, employing varying quantities of nitrite 
approximating to the number found above, along with the same quan- 
tity of aniline solution. After remaining overnight (if great accuracy 
is required in an atmosphere of carbonic anhydride), an equal 
volume of starch and potassium iodide solution is added to each, 
which speedily indicates even a very small excess of nitrous acid in 
any of the experiments, thus showing where too much nitrite was 
used. Estimations of nitrous acid have been made by this method to 
less than 0°1 per cent.: moreover, it can be employed where perman- 


ganate is inadmissible from the presence of reducing agents. 
D. A. L. 


Estimation of Nitric Acid. By E. Witpr and A. Scuerne 
(Zeitschr. Anal. Chem., 1884, 151—157).—The authors have con- 
structed a combination of apparatus which admits of the employment 
of Schloesing’s well-known method without the use of mercury, the 
nitric oxide formed being reoxidised into nitric acid and determined 
acidimetrically. The test experiments quoted are very satisfactory, 
and the working of the method, which requires the aid of a diagram 
for its elucidation, is quite simple. O. H. 


Estimation of Phosphoric Acid. By G. H. Oaston and others 
(Chem. News, 49, 230—231).—The following directions are given as 
a step towards getting uniform results when phosphoric acid is deter- 
mined in the same material by different operators. 1. Two samples 
should be supplied by the nanufacturers, one very finely divided, the 
other coarsely crushed. 2. The phosphoric acid is to be determined 
in the ground sample dried at 100°, the moisture in the crushed 
sample, and, if, desired, in both samples. 3. In event of the results 
obtained by two experimenters differing by more than 1°5 per cent., 
their opinion is to be asked as to the cause of the a “ 

-AL. 

Estimation of Phosphoric Acid in Arable Soils. By pz 
Gasparin (Compt. rend, 98, 963—964).—The author admits the truth 
of Lechartier’s statement, that in his method (Abstr., 1883, 619) the 
whole of the phosphoric acid is not extracted from the calcined residue 
by treatment with dilute nitric acid. The phosphates should be pre- 
cipitated by ammonia, dissolved in nitric acid without calcination, and 
the phosphoric acid precipitated by ammonium molybdate. In pre- 
sence of a considerable proportion of alkaline earths, the calcination 
method gives accurate results. C. H. B. 


Estimation of Boric Acid on Borosilicates. By C. Bopewic 
(Zeitschr. Anal. Uhem., 1884, 143—149).—Such minerals are generally 
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fused with an alkaline carbonate, the mass extracted with water, and 
in the solution the silicic acid is for the most part precipitated by the 
addition of ammonium chloride or carbonate. The silica still remain- 
ing in solution is precipitated, after the removal of all ammonium 
carbonate, by a solution of zinc oxide in ammonia. This latter treat- 
ment must be repeated, but a little boric acid appears to enter into the 
precipitate. The author therefore proposes to omit the precipitation 
with zinc oxide, and to estimate the small amount of silica still re- 
maining in the subsequently obtained borate precipitates, that is, in the 
magnesium borate (Marignac’s method), or in the potassium boro- 
fluoride (Stromeyer’s method). 

E. F. Smith has described (Amer. J. Sci., 1882) a volumetric 
method of estimating boric acid. He precipitates the borate solution 
with excess of standard manganous sulphate, filters, and estimates the 
excess of manganese in the filtrate by potassium permanganate. KE. 
F. Smith fuses insoluble borates with sodium carbonate, adds to the 
solution of the melted mass am excess of ammonium sulphate, heats 
notil all ammonia is expelled, and then titrates the solution as de- 
scribed. According to Bodewig this method is quite a of 
furnishing even approximate results. _H. 


Estimation of Quartz in Siliceous Rocks and Soils. By J. 
Hazarp (Zeitschr. Anal. Chem., 1884, 158—160).—The exceedingly 
finely powdered silicate is heated for six hours with 2 parts of con- 


centrated sulphuric acid and 1 part of water at 250°, the insoluble 
residue washed with water, caustic alkali, and hydrochloric acid. 

The author has ascertained that the following silicates are com- 
pletely decomposed by sulphuric acid :—Muscovite, biotite, garnet, 
tourmaline, talc, hornblende, hypersthene, diallage, and pyroxene, and 
of the felspars labradorite and anorthite, whilst albite, orthoclase and 
oligoclase are not attacked. The residue obtained as described may 
therefore contain one or more undecomposable silicates. In it there- 
fore the amount of alumina and of lime is estimated, and from the 
data obtained the proportion of silicates calculated. 

For 1 part of lime found in the residue, the author subtracts from 
the total alumina 1°8321 parts of Al,O;, and for each part of this 
11696 from the SiO,. Of the Al,O, left, each part corresponds to 
3°5088 parts of combined SiO,; the remainder is quartz. O. H. 


Estimation of Cuprous Chloride in Copper Liquors. By S. 
G. Rawson (Chem. News, 49, 161—162).—In the extraction of silver 
from pyrites by Claudet’s method, large quantities of cuprous chloride 
are prejudicial, because the zinc iodide employed instead of only pre- 
cipitating the silver, is partially used up for the formation of cuprous 
iodide. It is therefore important to determine the quantity of cuprous 
chloride in copper liquors, and for this purpose the only satisfactory 
method is treatment with ferric chloride (which is reduced to ferrous) 
and titration with permanganate. Copper liquors generally contain 
cupric, cuprous, sodium, silver, and ferrous chlorides, free hydrochloric 
acid, zinc, calcium, lead and sodium sulphates, an insoluble residue, 
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and of course water. It is shown that although the amount of acid 
added when standardising the permanganate either with ferrous sul- 
hate or iron dissolved in sulpburic acid, does not affect the result, 
nevertheless the amount of ferric chloride and sulphuric acid added 
in the titration of cuprous chloride, does alter the result to a con- 
siderable extent, in fact, the results increase directly with the quan- 
tities of either of these reagents employed. This irregularity is 
proved to be due to the liberation of hydrochloric acid, and for this 
reason the author suggests the use of ferric sulphate instead of ferric 
chloride for these determinations. The ferric salt is best dissolved by 
making into a paste with sulphuric acid, and then mixing with cold 
water. Of course the ferrous chloride in the copper liquors is deter- 
mined from time to time. D. A. L. 


Volumetric Estimation of Iron. By R. W. Arktnson (Chem. 
News, 49, 117—119, and 217—218).—In this communication, the 
direction is pointed out and experimentally illustrated, in which cer- 
tain quantitative errors in the volumetric estimation of iron may 
originate. Firstly, during the preparation of the standard solution, 
and secondly, in standardising this solution. For the preparation of 
standard dichromate, the salt should not be fused, but the pure salt 
should be finely powdered, and dried in a steam-oven previous to use. 
With regard to standardising, it is observed that very different results 
are obtained, according to the form of iron employed for this purpose. 
Of materials employed in such case, ferrous sulphate is out of the ques- 
tion; ferrous ammonium sulphate, when pure, will remain constant in 
composition for several months, but is ultimately liable to alteration ; 
ferric oxide is very good for standardising, but it is very difficult to 
obtain in a pure state, owing to the facility with which it becomes 
contaminated during its preparation; on this account, steel of known 
composition is generally employed, dissolved either in dilute sulphuric, 
or nitric acid, and in the latter case the nitric acid is eliminated by 
evaporating the solution to dryness with hydrochloric acid; the 
residue is then taken up with hydrochloric acid, the solution neutra- 
lised, reduced with ammonium hydrogen sulphite, and the sulphurous 
acid got rid of by treatment with dilute sulphuric acid and boiling. 
The author has made several series each of many experiments, testing 
the dichromate solution with ferrous ammonium sulphate, with steel 
dissolved in dilute sulphuric acid, and with steel dissolved in nitric 
acid and treated as described above. 

The final average results are as follows :— 


I II III. 


Potassium dichro- With ferrous Steel di-solved Steel dissolved 
mate solution. | ammonium sulphate. in sulphuric acid. in nitric acid. 


lec. = Fe 0°0053986 0°0053656 0°0053994 


From which it is obvious that whereas the results I and III agree 
very well, result II differs from both by 0°000033 or more, which 
could amount to a loss of 0°3 per cent. Fe in a determination ; there- 
fore steel dissolved in sulphuric acid should not be used for standard- 
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ising. The low result is probably caused by the presence of the carbon- 
aceous matter of the steel in the sulphuric acid solution, exerting a 
reducing action on the dichromate, whilst by treatment with nitric 
acid and evaporating, this matter is destroyed. 

In this first part of the paper, the author discusses the preparation 
and standardising of the potassium dichromate solution for the volu- 
metric determination of iron, and thus fixes a trustworthy standard: 
the second part treats of the methods used in the titration. 

Of course the ore is pulverised as finely as possible, and is thoroughly 
dried and accurately weighed. It is dissolved by prolonged digestion 
with hydrochloric acid. In the present instance there was no evidence 
to show that ferric chloride is volatile at 100°. The next step is to 
reduce the solution of the ore, which is done either with zinc, or stan- 
nous chloride, or sulphurous acid. 

Zine can be used successfully only when it is free from or contains 
a known quantity of iron. There are, however, other objections to its 
use, namely, it dissolves but slowly, and secondly, the zine chloride in 
solution retards the development of the blue coloration when testing 
with potassium ferricyanide, both these objections tend unnecessarily 
to prolong the time of analysis; finally, the end blue reaction is so 
indistinct that as much as from 01 to 0°2 per cent. of the iron in the 
ore may be overlooked. Consequently, although the zinc method may 
yield uniformly concordant results, it cannot be regarded as extremely 
accurate. 

The stannous chloride method is fully described and most emphati- 
cally denounced, inasmuch as it is not only extremely difficult to get 
accurate results, but the ultimate result is in the hands of the analyst; 
for owing to the fact that, after adding excess of stannous chloride to 
effectually reduce the iron in solution, it is necessary to oxidise the 
unused reagent before proceeding with the titration of the iron, it is 
obvious that either insufficient oxidation, or too liberal oxidation of 
this unused stannous chloride must most seriously impair the result. 

The most trustworthy method of reductioa is with ammonium 
hydrogen sulphite, which is conducted in the following manner :—The 
solution of ore is diluted with acidulated water, filtered, neutralised 
with ammonia, and the slight precipitate of ferric hydroxide redis- 
solved by a few drops of hydrochloric acid. Strong ammonium 
hydrogen sulphite solution is now added (about 1 c.c. for each 0'1 
gram of ore employed), the solution well shaken, and boiling water 
added. It is now acidified with dilute sulphuric acid (1 to 6), and 
after boiling for half an hour the solution is titrated with dichromate. 
Numerous experiments show that by following these directions, con- 
stant and accurate results can be obtained. The advantages are that 
the most stable ferrous compound, ferrous ammonium sulphate, is 
dealt with, and moreover the ferricyanide reaction is decided and 
delicate, detecting a difference of 0°00025 gram iron. The decompo- 
sition of the ferricyanide solution may be retarded by protecting it 
from light. A mixture of ferric chloride and potassium ferricyanide 
is reduced by exposure to light, and therefore blue colour is developed ; 
this is important in testing; it is hence advisable to shade the testing 
slab during use. D, A. L. 
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Estimation of Phosphorus in Iron and in Iron-ores. By A. 
Tamm (Chem. News, 49, 208—210).—In the present memoir an 
account is given of systematic investigations on some of the methods 
employed for the determination of phosphorus in iron and iron-ores, 
conducted by the author with the assistance of some other chemists. 
With regard to dissolving the iron previous to the precipitation 
with ammonium molybdate, the following method is recommended 
as the best:—The iron is dissolved by boiling with nitric acid, 
sp. gr. 1°20, using 12 c.c. for each gram of iron taken, the solution is 
boiled briskly to dryness, and the dry iron salt after heating for one 
hour at about 200° (or the melting point of tin), is dissolved in hydro- 
chloric acid, sp. gr. 1:19, employing 6 c.c. for each gram of iron. The 
solution is again boiled quickly to dryness, taken up as before with 
hydrochloric acid, and the excess of acid evaporated as far as pos- 
sible without drying any of the iron salt. The solution is then mixed 
with about twice its volume of water, and the silica filtered off. The 
first drying and heating (without hydrochloric acid) ensures the com- 
plete precipitation of the phosphorus by ammonium molybdate ; whilst 
the second (with hydrochloric acid) facilitates the subsequent separa- 
tion of the silica. 

Other methods which give more or less low results have also been 
investigated ; such are, briefly: dissolving the iron in nitric acid, 
evaporating to dryness, redissolving in a mixture of hydrochloric and 
nitric acids diluted with water, &c., which gives the same low results 
as dissolving in nitric acid and evaporating the solution to only half 
its volume: dissolve in nitric acid, boil until the solution thickens, 
add hydrochloric acid, boil to dryness, heat for one hour at 200°, re- 
dissolve in hydrochloric acid, &c.; the results in this case are mode- 
rately good: dissolving in aqua regia, or adding hydrochloric acid 
immediately after nitric acid without previous boiling; in another 
method the solution was prepared in a manner similar to that preced- 
ing the last, without, however, evaporating to dryness with hydro- 
chloric acid. In all these methods the low results are of course due 
to the phosphorus being only partially precipitated: this is attri- 
buted to the presence of organic matter, which is, without doubt, 
entirely destroyed by the treatment in the first method. 

The author then proceeds to give a detailed account of his method 
of precipitation with ammonium molybdate: the following are note- 
worthy. To prevent the precipitate sticking to the glass, the clean 
beaker employed for receiving the filtrate from the silica should 
simply be rinsed with water and dilute ammonia, but not wiped. The 
solution should be kept as small as possible. When the quantity of 
phosphorus exceeds several tenths of 1 per cent., 2 c.c. of molybdate 
solution are added in excess for every 0°001 gram of phosphorus 
taken. After the addition of the molybdate, the solution is kept at 
40° for four hours, when precipitation is found to be complete. The 
washing is performed with water containing 1 per cent. of 1°20 nitric 
acid, and is conducted as quickly as possible. Extra washing does not 
tend to dissolve the precipitate. The precipitate is dried at 120°, and 
then contains 1-64 per cent. phosphorus. In the absence of arsenic, 
the method can be further accelerated, for the molybdate solution may 
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be added warm (50°) to the boiling iron solution, and after an hour 
filtered. It is proved experimentally that the addition of ammonium 
nitrate is not necessary when precipitating with molybdate; more- 
over, neither ammonium nitrate nor molybdate is required for wash- 
ing the molybdenum precipitate. With regard to other methods of 
analysis, the “acetate magnesia” and the “ molybdate magnesia ” 
methods are referred to. The former is too tedious for general pur- 
poses, but is good as a check in doubtful cases by the molybdenum 
method. The molybdate magnesia method is useful when there are 
large amounts of phosphorus to be determined, asa large molybdenum 
precipitate is difficult to dry and weigh. As a general method, the 
ammonium molybdenum is the most convenient and practical. 

It is remarked that the phosphorus in iron is not so uniformly dis- 
tributed as is generally supposed. For example, in cast-iron made from 
the same material, the phosphorus varies from 0°020 to 0°027 per cent., 
or from 0°024 to 0°030 per cent. Moreover, the amount of phosphorus 
in bar-iron varies not only in the separate bars, but also in the different 
parts of the same bar. In Bessemer iron and steel ingots, it is usual to 
tind the full amount of phosphorus of the pig-iron employed. Lanca- 
shire hearth-iron, when special care is taken, contains 3 or } of the 
phosphorus of the cast-iron, under other circumstances the amount of 
phosphorus varies from 2 to the whole, or in some few cases to more 
than that of the cast-iron; the phosphorus in such cases coming from 
the slag. Walloon hearth-iron on the other hand generally contains 
ut the most 3 down to the smallest trace of the cast-iron phosphorus. 


Estimation of Phosphorus in Iron Ores.—The most certain way to 
determine the total phosphorus present is to fuse with sodium car- 
bonate, using 2 grams of carbonate to 1 gram of ore, dissolve in aqua 
regia, separate silica in the usual way, and proceed as above 
described. The ore may be efficiently dissolved in strong hydro- 
chloric acid, taking care to digest sufficiently long before evaporation 
for silica, then as in the preceding case. D. A. L. 


Detection of Adulteration in Portland Cement. By R. and 
W. Fresenius (Zeitschr. Anal. Chem., 1884, 175—185).—Portland 
cement is stated to be liable to adulteration with hydraulic lime, and 
with furnace slag. The following tests furnish ready means of dis- 
tinction between the pure article and substitutes or mixtures. 

The sp. gr. of cement lies between 3°12 and 3°15, that of hydraulic 
lime is 2°44—2°55, and of slag 2°87—3°01. Whilst pure cement, 
even after lengthy exposure to the air, shows at most 2°6 per cent. of 
loss on ignition, lime loses from 18 to 19 per cent.: 0°5 gram of the 
finely powdered substance heated with 50 c.c. of cold distilled water, 
yields a solution which in the case of slag is practically devoid of 
alkalinity, whilst the lime solution requires about 20 c.c. standard 
acid for neutralisation, that from cement requiring from 4 to 62 c.c. 
Treated directly with standard acid, 1 gram of the substance should 
not consume materially less than 18°8 c.c. of acid, slag neutralising 
but about one-half that volume. Boiled with dilute sulphuric acid, 
1 gram of the substance yields a solution which will decolvrise only a 
few drops normal permanganate solution in the case of cemeat and 
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lime, but large volumes in that of slag. Lastly, whilst hydraulic 
lime absorbs carbonic anhydride (1 gram about 10 mgrms.), cement 
does not combine with that gas. 

Experiments made with mixtures containing 10 per cent. of adul- 
terant, readily gave decisive indications with one or other of = above 
tests. » 


Petroleum Testing in Tropical Climates with Abel’s Appa- 
ratus. By Sir F. A. Apet and B. Repwoop* (Chem. News, 49, 196— 
197).—When the legally recognised testing method is employed, the 
flashing point of one and the same sample of petroleum is found to 
be lower in tropical than in temperate climates (compare Abel, 
Jour. Soc. Chem. Ind., 1882, 471—478). As an illustration of this 
fact, the flashing point of an oil which was 73° F. in the laboratory 
atmosphere, was only 66° F. in an apartment heated to a tropical 
temperature. 

This difference is due to the fact that the petroleum, having been 
exposed to the high temperature previous to testing, cannot so easily 
hold in solution the more volatile hydrocarbons, and therefore the 
slightest agitation—such for instance as the pouring of the oil into 
the testing cup—determines their vaporisation, and the volatile in- 
flammable vapours hover about the surface of the oil in the cup and 
give rise to the low flashing point. ‘This is especially the case when 
the oil is poured into the cup in a long thin stream from some dis- 
tance above the cup. This difficulty can be obviated by prolonged 
cooling of the oil previous to testing; this method is, however, not 
recommended as practical ; therefore the following are suggested :— 
Leaving the testing slide withdrawn for some time before applying the 
test-flame; removal of the vapours by aspirating, or by gently 
blowing over the surface ; to commence applying the test-flame at a 
temperature much lower than that prescribed by the Acts. Of all 
these methods, the authors prefer the last mentioned; it causes the 
removal of the superincumbent vapours in quantities too small to 
flash by currents of air set up by each application of the test-flame. 
All the methods occasion the loss of some of the volatile constituents 
of the petroleum; as, however, there is always an unavoidable loss of 
these matters whenever the oils are manipulated in any way in hot 
climates, this loss is unimportant when compared with benefit derived 
from the attainment of uniform results. D. A. L. 


Estimation of Glycerol in Aqueous Solution by means of its 
Refractive Power. By F. Srroumer (Monatsh. Chem., 5, 55—62). 
—The author recommends the estimation of glycerol in aqueous 
solution by a determination of the refractive index of the liquid. 
This can be readily and accurately effected by means of Abbé’s re. 
fractometer. Tables are given showing the specific gravities and 
refractive indices of aqueous solutions containing from 50—99 per 
cent. of glycerol. A. J. G. 


* Note by Editor.—The name is misspelt in the original. 
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Note.—The author appears to be unacquainted with Lenz's paper 
on this subject (Zeitschr. Anal. Chem., 1880, 297).—A. J. G. 


Action of Alkalis on Amides. By E. Bossnarp (Zeitschr. Anal. 
Chem., 1884, 160—165).—Contradictory statements have been made 
in reference to the stability of leucine, tyrosine, aspartic, and glutamic 
acids when heated with potassium or barium hydroxide. Thus while 
Mallet and also Schulze assert that ammonia is readily given off at 
temperatures above 50°, Schiitzenberger obtained amidie products by 
heating albumin with excess of barium hydroxide at 200° for several 
days. 

The author prepared the amides above enumerated in a state of 
purity, and especially perfectly free from ammonia. These on treat- 
ment with potassium or barium hydroxide failed to yield any ammonia. 

- Asparagine gives one-half of its nitrogen as ammonia at first, and the 
remainder gradually when the potash has reached a high degree of 
concentration. O. H. 


Analysis of Mustard. By A. R. Lzeps and E. Everwart (Bied. 
Centr., 1884, 140).—The sinapine thiocyanate or potassium myronate 
is estimated by treatment with aqueous alcohol, after the oil has been 
removed by dry ether. The solution is evaporated, dried at 105°, 
weighed and ignited, and the myronate is calculated from the potas- 
sium sulphate left. Myrosin and cellulose are not dissolved by dilute 
alcohol ; these are then treated with a half per cent. soda solution; the 
undissolved cellulose is weighed and ignited, whilst the solution of 
myrosin is neutralised and precipitated by Ritthausen’s solution of 
copper sulphate. If starch is present as an adulterant, it is con- 
verted into glucose. E. W. P. 


Technical Chemistry. 


Solvent Action of Water on Zinc, and Effects of Drinking 
Water contaminated with Zinc. By T. Srevenson (Chem. News, 
49, 107).—Several authorities are quoted who differ in opinion as to 
the nocuous or innocuous effects of drinking water containing zinc. 
It is shown that water after passing over zinc or a zinced surface 
generally contains zinc in solutién, or in suspension, or both. Potas- 
sium ferrocyanide is recommended as a very delicate test for zinc, but 
not confirmatory. D. A. L. 


Antiseptic Experiments in a Mortuary Vault. By C. A. 
Cameron (Chem. News, 49, 215—216).—In the vaults of the ancient 
church of St. Michan, Dublin, the corpses instead of decomposing 
became dry, like mummies. The vaults are built of limestone. The 
author attributed this peculiarity in part to the dryness and free- 
dom from dust which characterises the atmosphere of the vaults. In 


TECHNICAL CHEMISTRY. 879 


order to test these antiseptic properties, several tubes of infusion of 
melon were prepared, sterilised, and sealed up. Many of these were 
opened at various times in the laboratory and speedily became 
turbid, &c. Ten of twelve were next carefully opened in one of the 
vaults which was locked for six weeks, after which period they were 
removed (on 13th of August, 1879) ; five of the tubes were filled with 
mycelium, the other seven were quite clear, &c. (including the sealed 
tubes), but after a few days’ exposure to the air of the laboratory 
became so thick that they could not be poured out. D. A. L. 


Liquid Hydrocarbons from Compressed Petroleum Gas. By 
G. WittiaMs (Chem. News, 49, 197).—When the gas obtained from 
petroleum at a high temperature is stored under pressure, as in 
Pintsch’s system, a liquid condenses which contains benzene, toluene, 
and certain olefines. In the present case, the olefines are separated 
from the aromatic hydrocarbons in the following manner :—The 
hydrocarbon vapours are passed through a powerful rectifying column, 
and two fractions are collected, one below and the other above 66°. 
The first is reserved for the preparation of the olefines: the latter is 
used for the preparation of benzene, &c., for which purpose the ole- 
fines are removed by agitation with cold permanganate solution, or 
preferably by distillation from dilute nitric acid; the latter method 
is susceptible of yielding accurate quantitative results. Nitro-pro- 
ducts obtained in the latter process are under examination. 

D. A. L. 


Paraffin-shale from Servia. By A. B. Grirritus (Chem. News, 
49, 137—138).—This shale, intermingled with beds of whitish clay 
containing rock-salt and sodium and magnesium sulphides, forms a 
very extensive deposit near the River Golabara in Western Servia. It 
is nearly white and odourless, and contains no bituminous matter. 
When heated to about 426° it takes fire and burns with a clear, 
bright, smokeless flame, leaving a grey ash. On distillation, it yields 
2 per cent. of a semi-solid hydrocarbon, of which 1°75 per cent. is 
wax soluble in petroleum. In addition to this, it contains 3:02 per 
cent. of water and 1°18 per cent. of ammonia, the remainder being 
mineral matter, which would probably be useful for the preparation 
of a hydraulic cement. D. A. L. 


Presence of Manganese in Wines and other Vegetable and 
Animal Products. By E. J. Maumené (Compt. rend., 98, 1056— 
—1058).—Thirty-one wines of different vintages from various locali- 
ties in Europe and Africa were found to contain amounts of manganese 
varying from 0°0001 to 0°0020 gram per litre. All these wines con- 
tained an extremely minute proportion of potassium hydrogen tartrate, 
but in other respects were of normal composition. Wheat grown in 
the district of Beaujolais contains a considerable proportion of man- 
ganese, and this metal is also present in many other vegetable and 
animal organisms, details concerning which will be given in subse- 
quent papers. C. H. B. 
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Preserving Ground Coffee. By F. Scuyitzer (Dingl. polyt. J., 
250, 554).—Ground coffee is mixed with a certain proportion of 
calcium sucrate, with or without the addition of pure powdered sugar, 
and the mixture pressed into cakes. The calcium sucrate is said to 
prevent decomposition, #.¢., it fixes the organic acids formed at the 
commencement of the decomposition. D. B. 


Manufacture of Etching Ink. (Dingl. polyt. J., 250, 555.)— 
According to Miiller, a liquid for etching on glass has recently been 
introduced into commerce, and can be used with an ordinary pen. 
It consists of hydrofluoric acid, ammonium fluoride, and oxalic acid, 
and is thickened with barium sulphate. A better ink is obtained as 
follows :—Equal parts of the double fluoride of hydrogen and ammo- 
nium and dried precipitated barium sulphate are ground together in 
a porcelain mortar. The mixture is then treated in a platinum, lead, 
or gutta-percha dish with fuming hydrofluoric acid, until the latter 
ceases to react. ‘ D. B. 


Process for Preserving and Colouring Stone Work. By A. 
Kem and J. Tenn (Dingl. polyt. J., 250, 556).—The authors pre- 
serve white stones without changing their original colour by drenching 
them with lime, baryta-water, magnesium sulphate, or potash alum, 
then with potash water-glass, and finally with hydrofluosilicic acid. 
If it is intended to colour the stone work, metallic sulphates are 
used, the bases becoming fixed by the potash water-glass, and the 
sulphuric acid combining with the baryta, whilst the potash unites 
with the hydrofluosilicic acid. The stones are then painted with 
a solution of paraffin in benzene or petroleum. D. B. 


The Liebig Memorial Statue at Munich. By M. v. Pertey- 
Korer, A. Bagyer, and C. Zimmermann (Ber., 17, 230—234).—On 
November 6th, 1883, it was found that the marble statue of Liebig 
was covered with a number of black spots and stripes. Further 
examination showed these stains to consist of a mixture of silver and 
a little hydrated manganese dioxide. From this it is very probable 
that the liquid employed to deface the statue was a solution of silver 
nitrate and potassium permanganate. The method employed for the 
removal of the stains was founded on the conversion of the metals 
into sulphides and subsequent solution of the sulphides by means of 
potassium cyanide. Each stain was covered with a paste made of 

ellow ammonium sulphide and porcelain clay. This was renewed 
after 24 hours, and after the lapse of another day carefully washed off, 
and each stain then treated twice in succession with a paste of 
porcelain clay and concentrated solution of potassium cyanide. In 
most cases this was sufficient to remove all stain, but some few of the’ 
very deep stripes had to be treated in this way several times to effect 
complete removal. The success of the operation was so complete, 
that no sign of the stains can be seen now. A. J. G. 
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Skrivanoff’s Cell (Pocket Form). By D. Monnrer (Compt. 
rend., 98, 224).—This cell is formed of plates of zinc and of chloride 
of silver wrapped in parchment-paper and immersed in a concentrated 
solution of potassium hydroxide, contained in a gutta-percha vessel, 
which may be hermetically sealed. The external conductors are of 
silver, and the cell complete weighs about 100 grams. Its electro- 
motive force is 1°5 volt, and it will maintain a current of 1 ampére 


for an hour, when it becomes necessary to renew the alkaline solu- 
tion. R. RB. 


Variation of Electromotive Force in Accumulators. ~By E. 
Reynier (Compt. rend., 98, 224—225).—The secondary electromotive 
force is decidedly greater during the charge of accumulators than 
during the discharge. Of the three kinds of accumulator examined, the 
difference was found to be greatest in that formed with copper, lead 
peroxide, and acidulated solution of copper sulphate; much less in 
Planté’s accumulator; and least in that made with amalgamated zinc, 
lead peroxide, and acidulated zinc sulphate solution. R. R. 


A Mercurial Galvanometer. By G. Lippmann (Compt. rend., 
98, 1256—1257).—A mercurial manometer with a narrow tube is 
placed between the arms of a fixed magnet in such a way that the 
horizontal branch of the manometer passes between the poles of the 
magnet. The current to be measured passes vertically through the 
horizontal limb of the manometer, and produces a difference in level 
in the two branches of the manometer, which is proportional to the 
intensity of the current. That portion of the column of mercury 
through which the current passes, constitutes a moveable conductor 
which tends to repel the magnet in its neighbourhood. Since, how- 
ever, the magnet is fixed, the conductor itself is displaced, and pro- 
duces hydrostatic pressure resulting in an alteration of the levels of 
the mercury. The sensibility of the galvanometer increases with the 
intensity of the magnetic field, and with a decrease in the diameter 
of the column of mercury through which the current passes. 

This apparatus is reversible; if the mercury is moved mechani- 
cally, an electric current is produced in the circuit forming the poles 
of the apparatus. C. H. B. 


Joule’s Law. By P. Garse (Compt. rend., 98, 360—363).—The 
paper describes the electrometric measurement of energy radiated 
from incandescent lamps, and the results are found to be in com- 
plete accordance with Joule’s law. R. R. 


Electric Conductivity of very Dilute Saline Solutions. By 
E. Boury (Compt. rend., 98, 140—142).—The experiments recorded 
VOL. XLVI. 3 0 
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in this paper tend to prove that the more dilute the saline solutions 
operated on, the more closely do their relative electric resistances 
approximate to the ratios between the “ equivalents” of the respec. 
tive salts compared. 

The author believes that dilution tends to eliminate the differences 
due to interfering causes, such as non-identity of the physical properties 
of the solution, and formation of more or less stable hydrates, &c., and 
that in the limit the conductivity of solutions containing in the same 
volume quantities of neutral salts proportional to their “ equivalents,” 
is the same, that is, the molecular conductivity of all the neutral salts 
is the same. R. R. 


Note by Abstractor.—By “ equivalents” is here meant the sum of 
the “ equivalent” weights in the formula of the salt, O = 8.—R. R. 


Faraday’s Law, and the Law discovered by Bouty. By 
Wortz.(Compt. rend., 89, 176).—Bouty thinks that the expression 
(see preceding Abstract) of these laws in terms of the atomic weights, 
is obscure and complicated. Now for 1 atom of chlorine liberated at 
the positive pole, the quantities of metal deposited at the negative 
pole in the electrolysis of the chlorides NaCl, Cu,Cl,, CuCl,, BiCl,, 


SnCl,, Fe,Cl, are NaC, =, 7 =, 2Fe and these quantities 
are strictly equivalent, although they by no means correspond to the 
“ equivalents” in the case of cuprons, bismuthic, stannic and ferric 
chlorides. Similarly, in the electrolysis of HCl, H,O, H;N, for one 
volume of hydrogen liberated at the negative pole, there is set free 
at the positive pole 1 vol. chlorine, 4 vol. oxygen, 4 vol. nitrogen. 
These last are strictly equivalent, bat it cannot be said that 4 vol. 
nitrogen represents 1 equivalent of nitrogen. But here it is a ques- 
tion neither of atomic weights, nor of “ equivalents” in the sense 
usually attached to that word, but in fact of the valency or atomicity 
of the elements, a notion that has superseded the old idea of equiva- 
lents. 

Bouty has shown that the electric resistance of saline solutions is 
the same when they contain equivalent quantities of metal. But as 
the above-mentioned chlorides do not contain equivalent quantities of 
metal, there is reason to believe that the molecules, which differ so 
rouch by their form and relative sizes, will oppose different molecular 
resistances to the current. R. R. 


Electric Conductivity of very Dilute Saline Solutions. By 
E. Boury (Compt. rend., 89, 362—365).—-The electric conductivity 
of a neutral salt in a very dilute solution increases with the tempera- 
ture, thus:—Ct = C,(1 + kt). The value of & is the same for all 
neutral salts, and is equal to 0°033543. R. R. 


Electric Conductivity of Saline Solutions. By Wurtz (Compt. 
rend., 98, 176).—Referring to the paper of Bouty (preceding Ab- 
stract), the author remarks that Bouty has shown that the electric 
resistance of saline solutions is the same when the solutions contain 
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equivalent quantities of metal. Otherwise he thinks the molecules 
must offer different resistances to the electric current on account of 
the difference of their forms and sizes, and therefore he would not 
expect to find the same conductivity in such salts as NaNO;, NaSQ,, 
Na,PQ,, Na,P,0;. R. R. 


Temperature Regulator. By L. Meyer (Ber., 17, 478—484). — 
In order to maintain an air-bath at a constant temperature, the author 
recommends the use of a modification of Babo’s gas regulator. The 
apparatus cannot be intelligibly described without the accompanying 
woodcut. The “ rheometers” of Giroud of Paris are also very use- 
ful when one and the same temperature is always required. Each 
rheometer allows a definite number of litres of gas (e.g., 50, 60, 80, 
100 up to 200 litres) to pass through it per hour. W. C. 


Law of Thermic Substitution Constants. By D. Tommasi 
(Compt. rend., 98, 368).—The author contends that his law of 
thermic constants is applicable to all soluble salts without exception, 
and that dissociation explains those cases in which the law appears to 
fail. R. R. 


Bromine Substitution. By Berraztor and Werner (Compt. 
rend., 98, 1213—1218).—It is usually very difficult to determine the 
thermal disturbance accompanying substitution, because in most cases 
the reactions proceed very slowly at ordinary temperatures, and second- 
ary products are frequently formed. The action of bromine on the 
phenols, however, takes place rapidly, and’ yields a definite product. 
The heat of formation of tribromophenol was determined by the 
action of bromine, both pure and in aqueous solution, on an aqueous 
solution of phenol; by the action of bromine on phenol in presence 
of potassium bromide; and by the action of bromine on sodium 
phenolate. The heat of formation of dibromophenol was determined 
by the action of bromine on sodium dibromophenolate, and that of 
the monobromo-derivative by the action of the proper proportion of 
bromine on sodium phenolate, and by the action of bromine on mono- 
bromophenol. The mean results obtained were— 


C,H,O diss. + Br, diss. = C,H,;BrO solid + 

HBr diss develops + 26:1 cal. 
C,H,O diss. + 2Br, diss. C,H,Br.0 solid + 

oan nice ce eho hen hae emnehee - + 46°0 ,, 
C,H,O diss. + 3Br, diss. = C,H;Br,O solid + 

PIL sccuancues sanesasevuashemens - + 683 ,, 


or— 


C.H,O solid + Br, gas = C,H;BrO solid + 
HBr gas 


C.H,O solid + 3Br, gas 
SHBr gas....cccccccees 
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The amount of heat developed is approximately proportional to the 
amount of bromine introduced, and is about + 10°5 cal. for each 
atom of bromine. The introduction of a fourth atom of bromine, 
however, develops a much smaller quantity of heat, a result which 
agrees with the known stability of the tribromo-derivative. The 
number + 10°5 cal. is approximately one-third the heat of formation 
of hydrobromic acid from its elements (27 cal.); hence it follows 
that the simple substitution of bromine for hydrogen would absorb 
3 x 3 cal., which indicates that substitution in the phenols only takes 
place by reason of the heat developed by the simultaneous formation 
of hydrobromic acid. C. H. B. 


Thermochemistry of the Oxychlorides of Mercury. By G. 
Anpré (Compt. rend., 98, 298-—300).—From experiments described in 
the paper, the quantities of heat disengaged in the following combi- 
nations are deduced :— 


HgO + HgCl, 
2HgO + HgCl, 
3HgO + HgCl, 
4HgO + HgCl, + 9°86 ,, R. R. 


Thermochemistry of Antimony Fluoride. By Gunrz (Compt. 
rend., 98, 300—303).—Hydrofluoric acid, even when very dilute, 
rapidly dissolves crystallised or amorphous antimony oxide, and the 
solution, unlike that of other antimony salts, is not decomposed by 
water ; on evaporation over the water-bath, it leaves crystallised anti- 
mony fluoride. As antimony fluoride dissolves in hydrofluoric acid 
with liberation of heat, which increases with the quantity of acid 
until eight molecular weights of the latter are present for one of the 
fluoride, there is reason to believe that an acid fluoride is formed. 
The author has not succeeded in isolating this compound in a pure 
state, although he has obtained a crystallised fluoride containing an 
excess of acid. The thermic determinations of the formation of anti- 
mony fluoride and oxide perfectly explain the stability of the former 
in presence of water, and furnish another experimental confirmation 
of the theory advanced by Berthelot in his Mécanique chimique. 

R. R. 


Thermochemistry of Alkaline Fluosilicates. By C. Trucnor 
(Compt. rend., 98, 1330—1333).—The heats of formation of potas- 
sium, sodium, and lithium siligofluorides were determined by three 
different methods. 

(1.) Action of Silicon Fluoride on the Alkaline Fluorides— 


SiF, gas + 2KF diss. = K,SiF, solid develops + 45°6 cal. 
Sif,',, + 2NaF ,, = Na,SiF, ,, .ccce. - + 366 ,, 
SiF, ,, + 2LiF solid = Li,SiF, diss. - + 27°0 ,, 


Potassium and sodium silicofluorides are insoluble in solutions of the 
corresponding fluorides, which were always in excess. The heat of 
solution of lithium silicofluoride = + 1°84 cal., hence— 
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SiF, gas + 2KF solid = Ki,SiF, solid develops + 52°8 cal. 
Sif, ” + 2NaF ” = Na Sik, ” ” + 35°4 ” 
SiF, ” + 2LiF ” os Li,SiF, ” + 95°16 99 


(2.) Action of Silicon Fluorides on Dilute Solutions of the Hydroz- 
ides.—This reaction yields a fluosilicate in the case of potassium only ; 
in the other two cases a simple fluoride is formed— 


3SiF, gas + 4KHO diss. = 2K,SiF, solid + 
H,SiO, solid develops + 165°88 cal. 


hence— 


3SiF, gas + 4KHO solid = 2K,SiF, solid .. = + 215°88 ,, 
In the other two cases— 


SiF, gas + 4NaHO diss. = 4NaF diss. + 

H,SiO, solid ” + 654 ,, 
SiF, gas + 4LiHO diss. = 4LiF diss. + 

4H,SiO, solid ” + 69°2 ” 


The silicic acid liberated in these reactions is not acted on by potash, 
and the action of lithia is negligeable; but the action of soda varies 
with the proportion in which it is present in excess. A correction 
being made for this secondary action, it is found that— 


SiF, gas + 4NaHO solid = 4NaF solid + 


H,Si0, solid develops + 107°0 cal. 
SiF, gas + 4LiHO solid = 4LiF solid + 
H,SiQ, solid 9» + 92°48 ,, 


Thomsen has found that— 
Na,O diss. + 2HF diss. = 2NaF diss - + 326 ,, 


hence it follows that if H is substituted for Na in one of the above 
reactions, we find that SiF, + 4H,O + nH,O = 4HF dil. + H,SiO,, 
develops practically 0 cal., a result which explains why the action of 
silicon fluoride on water does not take place in this manner. 

(3.) Action of Fluosilicic Acid on Dilute Alkalis— 


H,SiF, diss. + 2KHO diss. = K,SiF, solid + 

2H.0 develops + 44:0 cal. 
H,SiF, diss. + 2NaHO diss. = Na,SiF, solid + 

2H,0 " + 316 ,, 
H,SiF, diss. + 2LiHO diss. = Li,SiF, diss. + 

St ¢ Macscdiaseeenenes Lévadessaanwes “ + 28°6 ,, 


whence— 


H,SiF,,4H,0 solid + 2KHO solid 

solid + 2H,0 solid + 798 
H,SiF,,4H,O solid + 2NaHO solid 

solid + 2H,0 solid P + 62°0 
H,SiF,,4H,O solid + 2LiHO solid = Li,SiF 

solid + 2H,0 solid . + 49°2 
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If 6 mols. of sodium or lithiam hydroxide are allowed to act on 
1 mol. of fluosilicic acid, the reaction is entirely different— 


H,SiF,; diss. + 6NaHO diss. = 6NaF diss. + 

H,SiO, solid develops + 66°6 cal. 
H,SiF, diss. + 6LiHO diss. = 6LiF diss. + 

H,SiO, solid ™ + 695 ,, 


whence— 


H,SiF;,4H,0 solid + 6NaHO solid = 6NaF 

solid + H,Si0, + 137°0 ” 
H,SiF,,4H.O solid + 6LiHO liquid = 6LiF 

solid + H,Si0, solid ” + 112°3 ” 

C. H. B. 

Determination of Vapour-densities by Gaseous Displace- 
ment under Low and Variable Pressures. By J. Meunier 
(Compt. rend., 98, 1268—1271).—The apparatus employed is a modi- 
cation of that of Crafts and Meyer (Bull. Soc. Chim., 33,550). The 
upper part of each limb of the graduated U-tube is provided with a 
stopcock so that they communicate with each other and with a 
vacuous globe. Above the stopcock, on the left branch of the tube, is 
sealed a capillary tube which communicates with the heated reservoir. 
By this arrangement, communication between the reservoir and left limb 
of the tube, and the vacuous globe, can be cut off or opened as required. 
The two branches of the tube are graduated in millimetres and filled 
with strong sulphuric acid, the tube being surrounded by cold water. 
The reservoir is heated by means of some liquid boiling at the 
required temperature, and communication is opened between the 
apparatus and the vacuous vessel. The communication between this 
vessel and the left limb of the tube is then cut cff. If the levels of 
the sulphuric acid in the U-tube remain stationary, indicating that 
the temperature is constant, the pressure in the vacuous vessel h, the 
temperature of the water surrounding the U-tube ¢, and the levels of 
the sulphuric acid in each limb of the tube are read off, and the 
substance is dropped into the reservoir. When the evolution of 
gas ceases, the levels of the sulphuric acid are again read off, and 
the density is calculated by means of the formula 
p= FP.+%x (1 + at) 

- 1293 x vh 
where P is the weight of the substance taken. In this formula, 
v represents the volume of air expelled at the pressure h, but the 
volume v’ actually read off is smaller, because the pressure has changed 
to h’ in consequence of the alteration in the levels of the sulphuric 
acid. The true value of vh is obtained with sufficient accuracy by 
means of the expression vh = V(h' —h) + wh’. 

If the levels of the sulphuric acid are made equal, so that h = h’, 
the formula becomes identical with Victor Meyer’s. The volumes 
corresponding with the divisions on the left branch of the U-tube 
are determined by calibration with mercury, and the volume V of 
the reservoir, connecting tube, and left limb of the U-tube down 


Soe wae Ft we 
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to the initial graduation, are determined by Regnault’s manometric 
method. ? 

This method gives accurate results even at low pressures. An 
amount of the substance should be taken sufficient to cause a differ- 
ence of 0°15 metre between the levels of the sulphuric acid. When 
too large a quantity of the substance is taken, the expulsion of gas 
ceases, and the sulphuric acid acquires a constant level when the 
vapour attains the maximum tension corresponding with the tempera- 
ture of the reservoir, this tension being measured by h. By operating 
in this way at various temperatures, it will be possible, with very 
small quantities of matter, to ascertain the curves representing the 
vapour-tension, and thus determine the boiling point of substances 
which boil with decomposition at high temperatures. 

Determinations of the vapour-density of the new isomeride of ben- 
zene hexachloride (this vol., p. 733) by the above method gave 9°186, 
which shows that its formula is C,H,Cl,. C. H. B. 


Differential Dilatometer and its Application in an Investiga- 
tion on the Formation of Alums. By W. Sprine (Ber., 17, 404— 
408).—E. Wiedemann (Ann. Phys. Chem., 17, 561) has recently 
pointed out that the alums and other salts containing water of crys- 
tallisation, lose a portion of their water and are converted into salts 
of different composition by an increase in temperature. This fact 
explaius why the author obtained constant results in his experiments 
on the dilatation of alums (Ber., 15, 1254), when the salts had been 
previously heated at 70°, and varying results when this had not been 
done. 

By means of a dilatometer (the construction of which cannot be 
described without the accompanying woodcut), the author has 
measured the relative contraction which takes place, owing to disso- 
ciation, when the different alums are heated from 0° to 70°. Thallium, 
potassium, and chromium alums all contract more than ammonium 


alum. W. C. W. 


Solubility of Salts. By Erarp (Compt. rend., 98, 1276—1279). 
—The author has previously shown (this vol., 807) that the solu- 
bility of all salts is proportional to the temperature, and is therefore 
represented by a straight line. Any deviations from this law are 
merely temporary, and correspond with the dissociation of the combi- 
nation between the dissolved substance and the solvent. The curves 
representing the solubilities of various salts as determined by other 
observers are generally straight lines, and in cases where the carve is 
inflected, the determinations have been made between too narrow 
limits of temperatare. When the determinations are extended to 
higher and lower temperatures, it is found that the solubility follows 
the law already stated. In order to describe concisely the solubility 
of a salt, it is sufficient to express the straight portions of the curve 
of complete solubility by the formula s = a + 6t, and to give some 
points on the curve of deviation. The curves representing the solu- 
bility of the haloid salts of a family of metals such as Ca, Ba, Sr, or 
Mg, Zn, Cd, are almost identical. 
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For determinations of solubility at low temperatures, methyl chlo- 
ride may be used with advantage, and will give a temperature of 
—20°. To determine solubilities at high temperatures, an excess of 
the crystallised salt is introduced, together with a certain quantity of 
the cold saturated solution, into a strong glass tube. The tube is 
drawn out in the middle to about half its original diameter, bent at 
the contraction at an angle of 45°, and the open end sealed. It is 
then heated at the required temperature, with occasional agitation, 
and after a sufficient length of time the tube is inverted so as to 
decant the saturated solution from the first limb into the second. 
Matters are so arranged that the two limbs of the tube are of equal 
capacity, and both contain the same quantity of liquid (about 
15 grams). In this way, errors due to unequal condensation of the 
vapour are avoided. When the tube has cooled to about 90° it is cut 
at the bend, the second half and its contents weighed, the contents 
analysed, and the empty tube weighed afterwards. Concordant and 
accurate results are obtained, and the curve representing these results 
is a continuation of that representing the results under ordinary 
pressure. It is evident therefore that the influence exerted by pres- 
sure on the solubility, within the limits of temperature employed, is 
very slight. Moreover, the solubility above 100° undergoes perturba- 
tions strictly analogous to those observed at lower temperatures, some- 
times increasing, sometimes rapidly diminishing. 

The solubility of sodium chloride between 0° and 100° is repre- 
sented by the formula S = 264 + 0°0248/, if 26°4 is the amount 
dissolved at 0°; and the author finds that this formula holds good up 
to 160°. When, however, the solubility is determined at low tem- 
peratures, it is found that below 0° the curve of solubility alters, and 
at —21° the solution contains only 23°5 per cent. of salt, instead of 
26°0 as required by the formula. This deviation in the curve takes 
place at the temperatures at which the hydrate NaCl,2H,0 is respec- 
tively formed and dissociated, and thus agrees with the author's 
theory. C. H. B. 


Inorganic Chemistry. 


Liquefaction of Hydrogen. By S. Wrostewsxi (Compt. rend., 
98, 304—306).—The author compressed hydrogen gas under 100 
atmospheres in a vertical tube of 0°2 mm. diameter. The apparatus was 
so constructed that the pressure could be removed instantaneously when 
’ the tube had been cooled by the vaporisation of liquid oxygen. The 
moment the pressure was removed, ebullition took place in the tube, 
similar to that observed by Cailletet with oxygen, in his experiments 
of 1882; it occurred at a certain distance from the bottom of the 
tube, continued but a short time, and was less marked and more 
difficult to observe than in the case of oxygen. The reason of this 
difficulty is that the density of liquid hydrogen, as deduced by 
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Cailletet and Hantefeuille, being only 0°033, and the density of 
gaseous hydrogen at low temperatures and under moderate pressure 
being nearly the same, the liquid and the gaseous parts are not 
optically distinguishable. The analogy between these phenomena and 
those presented by oxygen leads to the conclusion that the tempera- 
ture required for the complete liquefaction of hydrogen is not far 
removed from that which may be obtained by the ebullition of liquid 
oxygen. R. R. 


Liquefaction of Hydrogen. By R. Oxszewsx1 (Compt. rend., 98, 
365).—Referring to Wroblewski’s paper (preceding Abstract) the 
author states that he was unable to liquefy hydrogen by submitting it 
to a pressure of 100 atmospheres, cooling with liquid oxygen, and 
sudden removal of pressure. Nor did he succeed when liquefied air, 
boiling in a vacuum, was substituted for the oxygen. More recently 
he has liquefied hydrogen under a pressure of 190 atmospheres, cool- 
ing with oxygen boiling in a vacuum. When the pressure is suddenly 
removed, a momentary ebullition takes place, and small colourless 
drops are projected into the upper part of the tube. R. R. 


Expansion of Elementary Gases. By J. M. Crarrs (Compt. 
rend., 98, 1259—1261).—A criticism of Berthelot’s paper on this sub- 
ject. Chlorine gas has an abnormally high specific heat even below 
200°, but it obeys the ordinary laws of expansion of gases up to 1400°, 
and similar phenomena are observed in the case of bromine and 
iodine. There is therefore no correlation between the coefficient of 
expansion of a gas and its specific heat. The heat which is absorbed 
without increasing the energy of translation of the molecules increases 
their internal energy, and thus facilitates their dissociation at a higher 
temperature. C. H. B. 


Crystallisation of Sulphur. By D. Gernez (Compt. rend., 98, 
144—146).—When sulphur has been heated to 160°, allowed to cool 
to 100°, and maintained at that temperature for some time, the liquid 
is capable of yielding several crystalline modifications. By rubbing 
the interior surface of the vessel, and by other means, a ——— of 
pearly crystals is caused, and the liquid from which these have sepa- 
rated may be converted at will into the ordinary prismatic, or the 
octahedral crystals of sulphur by the touch of a corresponding crystal. 
The experiments described in the paper show that the conversion of 
the fused sulphur into the ordinary crystals takes place with seven- 
fold rapidity in the liquids from which the nacreous crystals have been 
deposited, as compared with the same liquid before such deposit has 
taken place. The author considers that at the temperature of 160° 
the allotropic modification that crystallises with pearly lustre is pro- 
duced, and by its solution in the rest of the liquid the latter is in the 
condition of a supersaturated solution. R. R. 


Physical Properties of Sea-water and Ice. By O. Prrrersson 
(Bied. Centr., 1884, 61—63).—The investigations were carried on 
during the expedition of the “ Vega,” in the Siberian Sea, where salt 
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water in all grades of saturation was found from 3°4 per cent. of solid 
residue in the lower strata to almost soft water at the surface from 
the many rivers which flow into the sea. The experiments related to 
the changes in temperature and volume at freezing point of pure 
water, brackish water with slight proportion of salt, and of sea water. 
Previous experiments had shown the author that the presence of 
foreign bodies capable of passing into solution with another substance 
greatly altered the melting process. The general results of the 
experiments justify previous opinions, and show that the process of 
thawing begins at a point below the freezing point; skating is un- 
pleasant on fresh-water ice, from yielding; in Arctic seas, the ice takes 
deep impressions at much lower temperatures; ice from open seas is 
considered useless in commerce because it softens and melts at tem- 
peratures when fresh-water ice is clear and hard. 

He explains the phenomenon of the dreaded heaping up of pack ice 
in Arctic seas, thus: a sudden fall in the temperature causes the 
superficies of the ice fields to extend enormously, the lower strata 
remaining somewhere about freezing point; a further fall of tempera- 
ture causes a violent contraction and splitting up of the ice with loud 
noises. He answers the question as to whether sea-water ice contains 
salt in the affirmative, and says it is present both mechanically in the 
pores and chemically in the substance; but that whilst chlorides pre- 
dominate in water, sulphates are chiefly found in the ice. J. F. 


Crystallised Ammonio-Silver Chloride and Ammonio-Silver 


Iodide. By Trerreit (Compt. rend., 98, 1279—1280).—When silver 
chloride saturated with ammonia is heated with a saturated solution 
of ammonia in a sealed tube at 100°, the chloride dissolves in large 
quantity, and the solution, on cooling, deposits long white lamellar 
prisms, formed by the aggregation of needles. They rapidly give off 
ammonia when exposed to the air, are blackened by light, and are 
decomposed by water. When dried over quick-lime, they have the 
composition AgCl,2N H3. 

Silver iodide, when treated in the same way, is only slightly 
soluble, and yields thin white micaceous plates, which rapidly acquire 
a violet tint. The undissolved amorphous portion remains per- 
manently white. If the violet plates are heated with the ammonia, 
they dissolve, and separate again in a colourless condition on cooling. 
When exposed to the air, these crystals give off ammonia, lose their 
violet tint, and become yellow. They have the composition AgI,2N H,, 
and are shown by microscopical examination to be octagonal tables. 

Ammoniacal silver bromide was treated in the same way; but as 
soon as the water in the water-bath boiled, the silver bromide melted, 
and in a few minutes there was a very violent explosion. It would 
seem, therefore, that ammoniacal silver bromide is very slightly 
soluble in ammonia, melts at about 90°, and detonates at about 100°. 
Ammoniacal silver phosphate, under the same conditions, dissolves 
rapidly, but the liquid quickly turns brown and deposits an amor- 
phous brownish-black substance resembling silver fulminate. 


C. H. B. 
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Barium Hydrogen Phosphates. By A. Jory (Compt. rend, 98, 
1274—1276).—When monobarium hydrogen phosphate is brought in 
contact with a constant quantity of water in proportions varying from 
1 to 72 per cent., the ratio of the total phosphoric acid to that re- 
maining in combination increases from 1 to 1° 99, or, in other words, 
the most concentrated solution which can be obtained by bringing an 
excess of monobarium hydrogen phosphate in contact with water, 
contains 2 equivalents of the acid to 1 equivalent of the base. One-, 
third of the phosphoric acid is dissolved in its original state of com- 
bination, whilst the remaining two-thirds are decomposed into dibasic 
phosphate, which is precipitated, and free phosphoric acid, which 
remains in solution. 

The decomposition of monobarium hydrogen phosphate by water 
takes place in two phases. At first, as the total weight of the salt 
brought in contact with the same quantity of water increases in 
arithmetical progression, the weight which is dissolved without decom- 
position decreases in geometrical progression; but as soon as about 
half the original salt has been decomposed, the character of the reac- 
tion changes, and a di-acid salt, BaO,2P,0; + «H,O, is formed in the 
liquid. The proportion of this salt increases as the acidity of the 
liquid increases, and eventually it exists alone in solution. 

The phenomena observed when the most acid solutions are diluted 
with water in presence of the precipitated dibarium phosphate, are 
analogous to those observed in the case of the calcium phosphates 
(this vol., p. 556). C. H. B. 


New Method for Preparing Barium Permanganate. By G. 
Rousseau and B. Bruneau (Compt. rend., 98, 229—231).— All 
attempts to obtain barium permanganate directly from manganic 
peroxide and barium salts failed; but a satisfactory method was found 
in the decomposition of potassium permanganate by hydrofluosilicic 
acid, using the latter in slight excess. The mixture is kept cool, and 
after the separation of the potassium fluosilicate, the clear super- 
natant liquor is decanted and the deposit drained on an asbestos filter 
and washed. The solution containing permanganic and hydro- 
fluosilicic acids is saturated in the cold with barium hydroxide. The 
solution of barium permanganate, after separation of the insoluble 
barium fiuosilicate, is evaporated until the salt crystallises out on 
cooling. The crystals may be obtained in very large orthorhombic 
octahedra, almost black, with a violet reflection. R. R. 


Solubility of Calcium Hydroxide in Water at Different 
Temperatures. By T. Mapen (Pharm. J. Trans. [3], 14, 505—506). 
—After referring to the numerous conflicting statements made by 
various eminent authorities with regard to the solubility of calcium 
hydroxide in water, the author proceeds to describe his method of 
investigating this subject and its results. Pure calcium oxide is 
slaked with distilled water. The slaked lime and water are left in 
contact in a flask in a bath, which is kept at a definite temperature. 
When the lime and water is of the required temperature, the mixture 
is filtered through a funnel kept at the same temperature. Ther- 
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mometers were used in the funnel as well as the flask. The results 
are as follows :— 


Parts of water 
to dissolve to dissolve to dissolve 
1 part CaO. 1 part CaO. 1 part CaQ, 
759 35° 909 70° 1235 
764 40 932 75 1313 
770 45 985 80 1362 
779 50 1019 85 1388 
791 54 1104 90 1579 
831 60 1136 95 1650 
862 65 1208 99 1650 


_ Parts of water Parts of water 


Tempera- 


ure. 


Tempera- 
ture. 


In addition to this effect of temperature, the presence of calcium 
carbonate also interferes with the solubility of calcium hydroxide : 
hence it is important when lime-water of definite strength is required, 
as in pharmaceutical purposes, that the lime should be kept out of 
contact with the air if it is to be employed for the preparation of 
lime-water ; the latter should also be kept in a well-stoppered bottle. 
One part of calcium carbonate is soluble in 40,000 of water, giving it 
a distinctly alkaline reaction. D. A. L. 


Molecular Calcium Compounds. By OC. W. Forxarp (Chem. 
News, 49, 258).—By exposing calcium hydroxide to hydrogen sulphide 
until it ceases to gain weight, a grey powder is obtained containing 
hydrogen sulphide very feebly combined with calcium hydroxide in 
the proportions represented by the formula 4Ca(HO),,3H,S. Hydrogen 
sulphide is evolved from this substance by the action of coal-gas, and 
at 100° water is eliminated, leaving a compound 2CaH,0,,2Ca0H.S. 
This grey-green compound loses 1 mol. H,O at a gentle heat, in a cur- 
rent of coal-gas, yielding a yellowish-white salt, 2CaH,O,,CaOH,S,CaS; 
and this at a red heat out of contact with the air yields up 2 mols. 
H,0, producing the substance 2Ca0,CaOH,S,CaS, which, when 
ignited in the air, burns like tinder, producing calcium sulphate. 
(Comp. Divers, Trans., 1884, p. 270.) D. A. L. 


Preparation of Dicalcium and Tricalcium Phosphate. By 
C. L. pe Bouquet (Dingl. polyt. J.. 252, 88).—The author employs 
calcium hydrogen sulphide for the precipitation of acid solutions of 
phosphates. D. B. 


Expansion of Alums. By W. Sprina (Ber., 17, 408—412).— 
The following numbers show the expansion of alums which have been 
previously heated at 60—70° in a vacuum, and of alums which have 
not been heated. 
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Alums not previously Heated. 


Ammonium Potassium Rubidium Cesium Thallium Potassium 
. aluminium. aluminium. aluminium. aluminium. aluminium. chromium. 


1:000000 1:000000 1:000000 1:000000 1:000000 1:000000 
1000136 1°000148 1:000063 1:000097 1:000267 1-:001008 
1000275 1:000299 1:000442 1:000945 1:000551 1:002039 
1:000652 1:000475 1:001118 1°002577 1:001883 1-:003092 


Alums previously Heated at 70° in vacuo. 


1:00096 §=1:001013 _1:000897 1001086 1:000961 
100162 1:002076 1:00170 1:001779 1:001898 
100163 1:002602 1-001981 1:001925 1°002348 


Specific Gravities of Alums Dried at Ordinary Temperature. 


16413 1°753 18852 1-9852 2°3256 18308 
1°6401 1°7523 1:8830 1-980 2°3212 1°8259 


The same Dried at 70°. 


1°6427 1:8705 2°3226 18293 
0640 18668 23181 1°8250 
W. C. W. 


Action of Potassium Sulphide on Mercurie Sulphide. By 


A. Dirté (Compt. rend., 98, 1271—1273).—When mercuric sulphide 
is brought in contact with a dilute solution of potassium sulphide, a 
certain quantity of the former is simply dissolved, but no other 
change takes place even if the substances are left in contact for 
several months. If, however, the alkaline solution is moderately con- 
centrated, the excess of mercuric sulphide is converted into brilliant 
black needles of the composition 5Hg8,K.S, the change being more 
rapid the higher the temperature. The crystals are larger and more 
brilliant the more slowly they are formed. They are decomposed by 
water, which gradually removes the alkaline sulphide and leaves a 
residue of mercuric sulphide, the decomposition taking place much 
more rapidly on heating. 

If the solution of potassiam sulphide is very highly concentrated, 
a large quantity of mercuric sulphide is dissolved, and the excess is 
gradually converted in the cold into brilliant transparent white 
needles of the composition HgS,K,S,7H,0. If the liquid is heated, 
the excess of the sulphide is converted, not into white needles, but 
into brilliant golden-yellow plates, of the composition Hg§,K,8, H,0. 
The formation of this double sulphide develops a considerable amount 
of heat. When powdered mercuric sulphide is allowed to fall into a 
cold concentrated solution of potassium sulphide, it instantly forms 
a hard compact mass, the liquid becomes very hot, and after some 
time the mercuric sulphide is completely converted into white 
crystals. 

The sulphide HgS,K,S dissolves without decomposition in a cold 
concentrated solution of potassium sulphide, but is decomposed by a 
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dilute solution or by pure water. If the concentrated solution is 
gradually heated, the liqnid becomes turbid at a certain temperature 


and the sulphide 5HgS,K.S,5H,0 is deposited in black needles, which - . 


increase in quantity as the temperature rises, but redissolve as the 
liquid cools. 

The formation and stability of these sulphides depend on the 
strength of the solution of potassium sulphide, the relative propor- 
tion of mercuric sulphide, and the temperature. At a given tempe- 
rature, the formation of one or the other double sulphide depends on. 
the strength of the solution, and with a certain degree of concen- 
tration of the solution and a certain proportion of mercuric salphide, 
one or the other double sulphide can be formed by raising or 
lowering the temperature. If a cold solution containing crystals of 
the compound HgS,K,S,7H,0 is mixed with mercuric sulphide, the 
white crystals gradually disappear and are soon completely converted 
into black needles. C. H. B. 


Transformation of Prismatic Antimony Oxide into the 
Octahedral Oxide. By M. Gunrz (Compt. rend., 98, 303).—The 
two modifications of antimony oxide dissolve in hydrofluoric acid 
with development of unequal amounts of heat, namely, 9°5 cal. for 
octahedric oxide, and 10°1 cal. for the prismatic; whence it may be 
concluded that the transformation of the one form into the other 
develops heat = 0°6 cal. R. R. 


Determination of the Atomic Weight of Chromium. By 
H. Bausiany (Compt. rend., 98, 146—148).—The author has deter- 
mined the atomic weight of chromium by igniting the pure sulphate 
(this vol., 558). One series of experiments gave a mean of 52°03; 
whilst another series with the sulphate prepared from chlorochromic 
acid, gave 52°16; the author considers the latter to be the more trust- 
worthy. R. R. 


Mineralogical Chemistry. 


Samarskite from Berthier County, Quebec. By J. T. Donatp 
(Chem. News, 49, 259—260).—Samarskite has not hitherto been 
found in Canada. The following is the description of the specimen 
examined :—It consisted of irregular brownish-black (almost black) 
opaque amorphous fragments (sp. gr. 49478), with a sub-metallic 
shining lustre; in parts iridescent. It is brittle, fracture uneven; 
streak greyish-brown; hardness about 6, and fuses between 4—4°5°, 
decrepitating and giving off a small quantity of acid water in a closed 
tube. When heated with concentrated sulphuric acid, it i decom- 
posed readily and completely. Analysis gave :— 
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Nb,0;,Ta,05. SnOp. YO.  CegOs. UzOs. MnO. FeO. Cad. 
55°41* 010 14°34 4°78 10°75 0°51 4°83 5°38 


MgO. KO. Na,O. Fl 4,0. 
O11 O39 O23 trace 2:21 = 99°04 


Another specimen has been found very similar to the above. Its 
sp. gr. (5°305) is, however, higher. This mineral is not rare in the 
loeality mentioned. D. A. L. 


Artificial Pseudomorphism of Silica. By A. Goraev (Compt. 
rend., 98, 1281—1282).—When crystals of artificial fayalite are 
calcined at a cherry-red heat for seven or eight hours with exposure 
to air, the ferrous oxide is completely oxidised, and the transparent 
grey crystals of the original silicate become black and opaque, but 
retain their original form. On treatment with concentrated boiling 
hydrochloric acid, the whole of the silica is left undissolved. This 
insoluble silica is transparent, has a pale yellow colour due to the 
presence of a small quantity of ferric oxide, and contains from 4 to 5 
per cent. of water, which it gives off when heated. It dissolves in a 
boiling solution of sodium carbonate. This silica retains the exact 
form of the original crystals of fayalite. When examined in the dry 
state with polarised light, it behaves like a doubly refracting sub- 
stance, but if placed in water, it loses this property, and behaves like 
a singly refracting substance ; it is, in fact, not truly crystalline. 

The same pseudomorphism can be obtained by treating artificial 
knebelite in the same manner, but the silica obtained in this way 
from natural knebelite, which only occurs in lamellar masses, does not 
possess the same property. Tephroite, rhodonite, hypersthene, dial- 
lage, hornblende, &c., do not sensibly oxidise when roasted in the air, 
and do not give rise to a pseudomorphism of silica under the above 
conditions. C. H. B. 


Mineral Water at Brucourt. By C. Cioitz (Compt. rend., 98, 
1282—1285).—The mineral water at Brucourt (Calvados) about 4 
kilom. south of Dives, was described by Musner in 1637, and by Lepecq 
de la Cléture in 1776, and the water has been frequently analysed, 
the last analysis being that of O. Henry in 1862. Since that time, 
however, alterations have been made in the spring, whereby infiltra- 
tion has been prevented, and the flow of water considerably increased. 
The sample examined was collected on April Ist, 1884. The water 
has a neutral reaction, is very transparent, and keeps well in bottles. 
The following results were obtained, in grams per litre :— 


Total residue Al,O, and 
at 180°. Na,0. K,O. MgO. CaO. FeO. SiO. 


2°3305 01122 00151 03006 04933 00213 0-0710 


SO;. Cl. CO}. 
0°8156 0°1802 0°5076 


* Almost entirely Ta,0;. 


Ene 
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or arranging these constituents conventionally— 


Per litre. 


Free carbonic anhydride .. 185 c.c. 


Sodium chloride ........ 02113 gram 
error 00238 _ =, 
Magnesium ,,_ ........ 00477 ,, 

2 sulphate...... 0°5280 _ —,, 
Calcium ak lamer 07881 ,, 


™ bicarbonate .... 0°4880 _,, 
Magnesium ~ ee - 
Ferrous ie cone O06S6 ,, 
Alumina and silica ....... 00710 ,, 


2°5920 


The water is therefore both a magnesian and a chalybeate water, and 
is the only spring in France which combines both these qualities. 
Moreover, three litres of the water yield very distinct traces of iodine, 
and the presence of this element doubtless has considerable influence 
on the therapeutic action of the water. C. H. B. 


Organic Chemistry. 


Formation of Methyl Iodide and Methylene Iodide from 
Iodoform. By P. Cazenruve (Compt. rend., 98, 369—370).—When 
water (2 parts) is added to a mixture of powdered iodoform with an equal 
weight of iron reduced by hydrogen (5 parts of each), and the whole 
slightly heated, iodine is displaced by the nascent hydrogen and a 
mixture of methyl iodide and methylene iodide is obtained, which are 
easily separated by distillation in a vacuum ; in this way the decom- 
position of the methylene iodide by heat is avoided. 
The hydrogenating action is progressive; acetylene, methylene 
iodide, methyl iodide, and hydrogen, being produced in succession. 
R. R. 
Action of Arsenious Anhydride on Glycerol. By H. Jackson 
(Chem. News, 49, 258).—When about equal parts of arsenious anhy- 
dride and glycerol (1 mol. of former to 2 mols. of latter) are heated 
in a sealed tube at 250° for two hours, the arsenic displaces the 
hydroxylic hydrogen-atoms, and water is eliminated according to the 
equation $ 2C;H,(OH), + As,O, = 2C,H,As0O, + 3H,0. The arsenious 
glyceride formed in this manner is a colourless, transparent, very 
deliquescent, vitreous solid, soluble in absolute alcohol and glycerol, 
but decomposed by water into glycerol and arsenious anhydride. It 
softens at 100°, is liquid at 200°, and when dry is not decomposed 
until the temperature exceeds 290°. D. A. L. 
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Reduction of Erythrol by Formic Acid. By A. Heynincer 
(Compt. rend., 98, 149—151).—The action of formic acid on the 
polyhydric alcohols is to successively displace the OH-groups in pairs 
by formyl, giving rise to unsaturated compounds, and the author 
found that this reduction is necessarily preceded by the formation of 
a formin. When erythrol is boiled for six hours with two and a half 
times its weight of formic acid, and the excess of acid is distilled off 
at 200°, the crystalline residue contains 49 to 50 per cent..of combined 
formic acid corresponding nearly in composition with a diformin, 
(H.COO),C,HOH),, but in reality is a mixture of formins, which 
may be separated by fractional crystallisation from alcohol'and ether. 
Amongst these is the tetraformin (H.COO),C,Hi, which is obtained 
in long silky needles, almost insolubke in cold alcohol, still less in 
water and in ether, and fusible at 150°. Hot water saponifies it with 
regeneration of erythrol. When the mixture of formins is distilled 
at 250°, carbonic anhydride, carbonic oxide, and @ gas identical with 
Caventou’s crotonylene, C,Hs, are evolved, and a complex liquid 
passes over into the receiver, consisting of water, formic acid, croton- 
aldehyde, and two new substances, namely, crotonylene glycol, 
C,H,(OH),, and a liquid (C,H,O) boiling at 67°, for which the author 
proposes the name of dihydrofurfurane.. The reaction also gives rise 
to erythrane, C,H,O;, the hitherto unknown first anhydride of 
erthyrol. R. R. 


Hydroxycellulose and Phenylhydrazine. By C. ¥. Cross and 
E. J. Bevan (Chem. News, 49, 257—258).—The authors remark that 
in addition to reactions of the salts, of phenylhydrazine already 
described, the hydrochloride of the base gives other characteristic 
reactions. When warmed with hydroxycelluloses, for example, it 


gives a deep yellow, and with lignose a dull yellow coloration. 
D. A. L. 


Action of Hydrobromic Acid on the Ethereal Salts of 
Hydroxyacids. By A. Fiusine (Ber., 17, 484—486).—A series of 
experiments on the action of hydrobromic acid on the methyl and 
ethyl salts of methyl- and ethyl-glycollic and methyl- and ethyl- 
salicylic acids, shows that the reaction takes place in two stages, the 
alcoholic radical in the carboxyl group being expelled first. Methyl 
ethylglycollate yields first methyl bromide and ethylglycollic acid, 
and finally ethyl bromide and glycollic acid. Methyl ethylsalicylate 
behaves in a similar manner. W. C. W. 


Boiling Points of the Ethereal Salts of Glycollic and Sali- 
cylic Acids. By A. Fi.sine (Ber., 17, 486—488).—The author has 
redetermined the boiling points of the ethers of glycollic and salicylic 
acids, and finds that Schreiner’s numbers (Annalen, 197, 1) are 
invariably too high. The correct results are shown below :— 


Methylglycollic acid 
Ethylglycollic __,, 
Methylsalicylic _,, 
Ethylsalicylic 

VOL. XLVI. 
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The displacement of methyl by ethyl in the carboxyl-group raises 
the boiling point from 4° to 6°, but in the alcoholic or phenolic 
hydroxy] it raises it about 20°. 

The difference in boiling points diminishes with a reduced pres- 
sure. W. C. W. 


Transformation of Glyoxal into Glycollic Acid. By Dr For. 
CRAND (Compt. rend., 98, 295—297).—In preparing glyoxal, the 
author substitutes aldehyde for the alcohol first used by Debus. The 
crude product of the action of nitric acid on aldehyde is evaporated, 
dissolved in water, neutralised by calcium carbonate, and filtered. 
Glycollic and glyoxylic acids are then precipitated from the filtrate 
by basic lead acetate, and from this second filtrate the calcium is 
exactly precipitated by oxalic acid; a liquid is thus obtained con- 
taining nothing but acetic acid and glyoxal. This, when evaporated 
over the water-bath, yields an amorphous residue which, after being 
dried in a vacuum at a temperature not exceeding 120°, consists of 
nearly pure glyoxal. 

Glyoxal dissolves readily in cold water with a very partial trans- 
formation into glycollic acid, but at 150° the quantity so transformed 
may amount to one-third of the glyoxal ; hence the difficulties attend- 
ing the preparation of glyoxal. The paper gives determinations of 
the thermic phenomena accompanying this transformation. R. R. 


Derivatives of Orthoxylene. By A. Baryer and C. Pape (Ber, 
17, 447—448).—Orthoxylyl cyanide, CyH,N., is prepared by the 
action of orthoxylyl bromide on potassium cyanide dissolved in a 
mixture of alcohol and water. The cyanide is extracted from the 
mixture by ether. It is a crystalline salt melting at 60°, and soluble 
in alcohol and ether. On saponification with alkalis or acids, it 
yields phenyleneorthodiacetic acid, CsgH,(CH,.COOH),, erystallising in 
needles, which melt at 150°. It is soluble in alcohol, ether, and in hot 
water. The silver salt, CjoH,O,Ag:, is insoluble in water. 


W. C. W. 


English and Scotch Coal.tar Xylenes. By I. Levixsretv 
(Ber., 17, 444—446).—Orthoxylene is invariably present in English 
and Scotch coal-tar xylenes. Metaxylene and the non-aromatic hydro- 
carbons in commercial xylene are estimated by the following process: 
100 c.c. of the xylene is boiled with 40 c.c. of nitric acid (sp. gr. 1°44) 
diluted with 60 c.c. of water, until the para- and orthoxylene is com- 
pletely oxidised. The acid, is run off by means of a separating 
funnel. The hydrocarbons are washed with caustic soda and distilled 
in a current of steam. The distillate consisting of metaxylene and 
non-aromatic hydrocarbons is first measured and afterwards well 
shaken with strong sulphuric acid (14 vols.) for half an hour; this 
dissolves the metaxylene and leaves the other hydrocarbons. 

In order to estimate the paraxylene, 100 c.c. of crude xylene are 
shaken with 120 c.c. of strong sulphuric acid to dissolve ortho- and 
metaxylene. 

The volume of the residual paraxylene and other hydrocarbons having 
been noted, the liquid is then treated with an equal bulk of fuming 
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sulphuric acid containing 20 per cent. of SO; to dissolve the para- 
xylene. The difference between the volume of residual hydrocarbons 
and the former volume gives the amount of paraxylene. The per- 
centage of orthoxylene is obtained by deducting the volume of para- 
and metaxylene and that of the non-aromatic hydrocarbons from 
100, the volume of crude xylene originally taken. This method 
would not yield correct results with a very impure product, as toluene 
and cymene, &c., are attacked by nitric and sulphuric acids: in such 
cases it is advisable to convert the ortho- and metaxylenesulphonic 
acids into their sodium salts, which can be separated by recrystal- 
lisation. 

The following table shows the composition of different specimens of 
crude xylene. 


Sp. gr. at B. p Meta- Para- Ortho- Non-aromatic 


19°. xylenes. 


English........- 134—140° 
140—-1438 
138—141 
134—140 
139—141 


and Scotch .... 134—141 
Mixtureof English 
and Scotch .... 136—142 
Mixtureof English 
and Scotch .... 136—142 
Gas xylene 138—144 


—- ) 


to 


W. C. W. 
Triphenylmethylamine. By O. Naven (Ber., 17, 442—443).— 


Triphenylmethylamine is prepared by passing ammonia gas into a 
mixture of triphenylmethane chloride and naphthalene at 130°. The 
product is extracted with light petroleum and the triphenylmethy]- 
amine is precipitated from this solution by hydrochloric acid gas. 
The precipitate is dissolved in dilute hydrochloric acid, and the liquid 
shaken up with ether. The amine is reprecipitated on adding soda to 
the acid solution. Triphenylmethylamine crystallises in prisms which 
dissolve freely in alcohol, ether, benzene, and carbon bisulphide. It 
melts at 102°, and decomposes on distillation. The hydrochloride 
forms needle-shaped crystals sparingly soluble in water. 

On boiling triphenylmethylamine with acetic anhydride, it is de- 
composed, forming acetamide and triphenylcarbinol. W. C. W. 


Isomeric Isobutylorthamidotoluenes. By J. Errront (Ber., 17, 
419—420).—When orthotoluidine hydrochloride and isobutyl alcohol 
are heated at 300°, an isobutylorthamidotoluene is formed in large 
quantities ; this is isomeric with the amine Erhardt obtained by 
heating isobutyl alcohol and orthotoluidine with zine chloride. 
The amine was converted into a nitrile from which isobutylortho- 


3p 2 
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toluic acid, C,H;Me(C,H,).COOH, was obtained in necdle-shaped 
crystals melting at 140°. 

The amine was also converted into a diazo-chloride, which on re. 
duction with stannous chloride yields isobutyltoluene (b. p. 185°), 
probably identical with Kelbe’s meta-isobutyltuluene (Ber., 16, 2560), 

W. C. W. 


Bromophenols. By E. Wervyer (Ovompt. rend., 98, 1333—1336). 
—Monobromophenol, C,H;BrO, obtained by the action of bromine 
vapour on an equivalent quantity of crystallised phenol, boils at 137° 
under a pressure of 28 mm., and melts at 64°, but remains liquid at 
13°. Its heat of neutralisation when liquid at 13° = + 7°43 cal.; 
when solid at 11° = + 4°42 cal.; when dissolved = + 8°09. From 
these numbers it follows that its molecular heat of fusion at 
12° = — 3°01 cal.; its heat of solution when liquid = + 0°63 cal.; 
when solid = + 3°67 cal. Specific heat of the liquid between 18° 
and 77° = 0°3157; molecular heat = + 54°6 cal. 

Dibromophenol obtained by the same method as the preceding com- 
pound, using twice as much bromine, boils at 154° under a pressure 
of 47 mm., and melts at 40°, but remains superfused at 12°. Its heat 
of neutralisation when liquid = + 8°46 cal.; when solid + 4°93 cal, 
whence the molecular heat of fusion at 12° = — 3°52 cal. Specific 
heat of the liquid between 18°5° and 73° = 0°2436; molecular heat 
= 61°4. 

Tribromophenol prepared in the ordinary way, melts at 92° Its 
heat of neutralisation when solid at 13°, = + 5°41 cal. 

The solubility of the three compounds at 15° is as follows :— 

Per litre. 
14°22 grams 
194 ,, 
007 ,, 


It will be seen that the solubility decreases as the amount of 
bromine increases, but that the heat of fusion and heat of solution 
increase with the amount of bromine. In the solid state, phenol and 
its bromo-substitution derivatives have practically the same heat of 
neutralisation, but in solution they would probably show differences 


similar to those observed in the case of other phenol derivatives. 
C. H. B. 


Azo- and Disazo-compounds of Cresols. By E. Nirinoe and 
O. Konn (Ber., 17, 351—369).—Paracresol unites with diazo-com- 
pounds to form substances*in which the diazo-residue occupies the 
ortho-position as regards the hydroxyl-group. Neither disazo- nor 
nitroso-derivatives have been obtained. 

Ortho- and meta-cresol form oxyazo-compounds with diazo-deriva- 
tives. The azo-group occupies the para-position. They also yield 
disazo-compounds in which the azo-groups occupy the para- and 
ortho-positions as regards the hydroxyl-group. 

Phenylazoparacresol, Ph.N,.CeH;Me.OH[1:4], described by Mazzara 
(Gazzetta, 9, 424; Ber., 12, 2367), is best prepared by pouring diazo- 
benzene chloride into a strongly alkaline solution of paracresol. The 
mixture must be cooled down to 0° during the reaction. Phenylazo- 
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paracresol forms orange-coloured plates (m. p. 108°) soluble in 
benzene. The acetic derivative, Ph.N2.C,H,Me.OAc, crystallises in 
ellow needles which melt at 67°5°, and are freely soluble in alcohol, 
ether, chloroform, and acetone. It is slowly saponified by alkaline 
carbonates. The benzoic derivative melts at 113°. It is soluble in 
ether, chloroform, hydrocarbons, and hot alcohol. It is slowly 
attacked by free alkalis, but not by carbonates. 

Azobenzene-azoparacresol, Ph.N».CsH,.N2-CsH;Me.OH, is prepared 
by adding sodium nitrite to an ice-cold solution of amidoazobenzene 
hydrochloride containing free hydrochloric acid. The mixture is 
poured into an alkaline solution of paracresol. After recrystallising 
the precipitate from glacial acetic acid, azobenzeneparacresol is ob- 
tained in brown needle-shaped crystals, which melt at 160°, and are 
insoluble in alkalis at the ordinary temperature. 

Paratolylazoparacresol, CsH,Me.N,.C.H;Me.OH (CH; : N2=4: 1, and 
OH: CH;=1:4], erystallises in plates which melt at 112°. It is 
soluble in ether, chloroform, hydrocarbons, and in hot alcohol. The 
acetic and benzoic derivatives crystallise in yellow needles which melt 
at 91° and 95° respectively. 

Parasulphophenylazoparacresol, CsH,(SO;H).N2.C;H;Me.O8, crystal- 
lises in scales of yellowish-brown colour, which are decomposed by 
heat. The compound is soluble in water, but dissolves very sparingly 
in cold alcohol. The acid potassium, sodium, magnesium, and barium 
salts of this body crystallise in plates of a yellow or yellowish-brown 
colour. The magnesium and barium salts are almost insoluble in 
cold water. The acid and its salts dye wool and silk yellow. This 
acid is also formed by the action of fuming sulphuric acid (contain- 
ing 60 to 65 per cent. SO;) on phenylazoparacresol. 

Phenylazopuracresolsulphonic acid, Ph.N,.C,H;(OH)Me(SO,H) 
[6:1:4:2], formed by the action of paracresolsulphonic acid on an 
alkaline solution of diazobenzene chloride, crystallises in small plates, 
soluble in water. The acid sodium salt forms anhydrous plates of a 
reddish-brown colour. The acid solution dyes wool and silk orange. 

As the paracresoldisulphonic acid prepared by Engelhardt and 
Latschinoff (Zeitschr. f. han. 1869, 619) is converted into dinitro- 
paracresol by dilute nitric acid, the two sulphonic groups must 
occupy the position [2:6]. This acid does not combine with diazo- 
compounds. 

Metasulphoparatolylazoparacresol yields crystalline salts. The anhy- 
drous acid sodium salt is freely soluble. The barium salt containing 
4 mols. H,O is sparingly soluble. 

On reduction with stannous chloride, the azoparacresol-derivatives 
yield amidoparacresol, CsH;(OH)Me.NH, [1: 4:2]; this melts at 
135°, and sublimes without decomposition. It is soluble in alcohol, 
ether, and chloroform. Methenylamidoparacresol has been previously 
described by Hofmann and Miller (Ber., 14, 573). The ethenyl- 


O 
— P . oe e pals 
derivative, C.HsMec poMe, is a liquid boiling at 218°, and miscible 


with alcohol and ether. It also dissolves in acids forming salts which 
easily decompose, yielding acetylamidoparacresol (m. p. 160°). 
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Azo-compounds of Orthocresol.—Phenylazorthocresol forms glistening 
yellow plates melting at 130° and soluble in alcohol, ether, chloroform, 
and hydrocarbons, and also in caustic alkalis. It is formed, together 
with the disazo-compound (PhN,).C,H,Me.OH, by the action of diazo- 
benzene chloride on an alkaline solution of orthocresol. The two 
bodies are separated by treatment with alcohol. Phenyldisazo-ortho. 
cresol crystallises in reddish-brown plates, which melt at 115°, and 
are very sparingly soluble in cold alcohol. The acetic derivative 
melts at 121°. Phenylazorthacetyleresol forms yellow plates, melting 
at 82°, and freely soluble in alcohol, ether, and chloroform. The 
benzoic derivative melts at 110°. 

Parasulphophenylazorthocresol crystallises in needles which are 
sparingly soluble in alcohol and cold water. The acid sodium salt 
crystallises in scales containing 2 mols. H,O, and the acid barium 
salt in plates containing 3 mols. H.O. On reduction with stannous 
chloride, amidorthocresol, C;,H,(OH)Me(NH,) [1 : 2 : 4] is pro- 
duced. This body melts at 175°, and is obtained by sublimation in 
needles soluble in alcohol and ether. 

The hydrochloride is very soluble in alcohol and water. When 
diazobenzene chloride acts on an alkaline solution of metacresol, 
phenylazometacresol remains in solution, and the disazo-compound is 
precipitated. The azo-compound is deposited on acidifying the alka- 
line filtrate. Phenylazometacresol crystallises in yellow needles 
melting at 109° and soluble in alcohol. On reduction, it yields amido- 
metacresol melting at 151°. 

Sulphorthotolylazometacresol, C;sH;Me(SO;H).N;.C,H,;Me.OH, forms 
small reddish-brown crystals soluble in water. The acid sodium and 
barium salts are anhydrous. The former is freely, and the latter 
sparingly soluble in cold water. The azo-compounds of ortho- and 
metacresol dye silk and wool orange. 

Phenyldisazometacresol (PhN,),C;5H,Me.OH, can also be prepared 
by pouring diazobenzene into an alkaline solution of metacresol. It 
is deposited from a hot alcoholic solution in plates which melt at 
149°, and dissolve freely in ether, chloroform, and benzene. The 
acetic derivative melts at 157°. 

Phenyldisazomethoxybenzene (PhN,),C,H;.0Me (m. p. 119°), and the 
corresponding acetoxy-derivative (m. p. 116°) and benzoyl-deriva- 
tive (m. p. 139°), yield on reduction with zinc-dust and acetic acid, 
diamido-derivatives in which the amido-groups occupy the meta- 
position. This shows that in phenyldisazophenol OH: N,Ph: N,Ph:: 
=1:2:4. ‘ W. C. W. 


Molecular Changes of Hydrazo-compounds. By G. Scaui 
(Ber., 17, 463—478).—An alcoholic solution of acetylamidoazoben- 
zene is converted into a hydrazo-compound by the action of ammonium 
sulphide. This substance forms crystalline plates (m. p. 146°) soluble 
in alcohol and ether. It is turned blue by strong hydrochloric acid, 
and is decomposed by stannous chloride into aniline and parapheny]l- 
enediamine. 

When paradichlorazobenzene is treated with stannous chloride, it 
takes up 2 atoms of hydrogen, forming a diphenyl base, which crys- 
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tullises in violet-coloured plates (m. p. 60°). The base gives a violet 
coloration with strong sulphuric acid, red with ferric chloride, and 
yellow with bleaching powder. 

* Metadichlorazobenzene is converted into dichlorodiamidodipheny] 
(m. p. 163°) by stannous chloride. 

Metadichloroxyazobenzene (m. p. 114°) is formed, together with a 
small quantity of metadichlorazobenzene, when metadichlorazoxy- 
benzene is dissolved in strong sulphuric acid. It is deposited from 
alcohol in brown scales, which melt at 114°. Stannons chloride con- 
verts paradibromazobenzene into parabromaniline and dibromodi- 
amidodiphenyl. The latter body crystallises in red scales (m. p. 108°), 
which dissolve in dilute acids and in absolute alcohol. By the action 
of nitrous acid on the aleoholic solution, the azoimido-compound, 
C,,H,N;Br, (m. p. 206°), is produced. 

Benzene-azoparatoluene, C>H,Me.N,.Ph, is prepared by adding an 
alcoholic solution of nitrous acid to an alcoholic solution of amido- 
benzeneazoparatoluene.. The mixture is left at rest for 12 hours, and 
is then distilled with soda-lye. Benzeneazotoluene forms orange-red 
plates, which melt at 63° and dissolve freely in alcohol. It is decom- 
posed by treatment with stannous chloride, yielding aniline, para- 
tuluidine, a erystalline compound melting at 116°, volatile in steam, 
and a small quantity of a base which does not distil in a current of 
steam. 

Orthazotoluene crystallises in monoclinic plates of a reddish- 
brown colour melting at 55°; it is soluble in alcohol and ether. 
Hydrazotoluene melts at 146°. The tolidine derived from it has been 
described by Petrieff. When the alcoholic solution of orthotolidine 
is treated with nitrous acid, a nitrogenous compound is deposited in 
needle-shaped crystals melting at 287°; the mother-liquor contains 
ditolyl- and diethyl ditolyl ether melting at 156°. Ditolyl yields iso- 
phthalie acid on oxidation, but by the cautious addition of chromic 
acid to an acetic acid solution of ditolyl, diphenyldicarboxylic acid 
melting at 193° may be obtained.. 


= 3 

Orthotolueneazometatoluene, CsH,Me.N : N.C,H,Me, is prepared’ by 
the action of an alcoholic solution of nitrous acid on amidoazotolusne 
(from orthotoluidine) at 0°. When stannous chloride acts on it in 
alcoholic solution, orthometatolidine is formed. It yields crystalline 
salts. It is converted into ditolyl by an alcoholic solution of nitrous 
acid: the hydrocarbon boils at 270°, and is oxidised by chromic acid 
to isophthalic acid. An alcoholic solution of parazotoluene is slowly 
converted into tolidine at the ordinary temperature by the action of 
an acid solution of stannous chloride. The ditolyl obtained by treat- 
ing an alcoholic solution of the tolidine with nitrous acid, crystallises 
in “needles or plates, which melt at 91°. The crystals dissolve freely 
in ether and alcohol. On oxidation, the hydrocarbon yields an acid 
which melts at 273°, and is insoluble in water. 

Orthazoethylbenzene is prepared by the action of zinc-dust on a 
solution of orthonitroethylbenzene in alcoholic potash. After the 
addition of the zinc-dust, the mixture is boiled for six hours in a 
flask provided with a reversed condenser, and is then filtered hot. The 
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alcohol is removed from the filtrate by distillation, and the residue is 
poured into water. The aqueous mixture is extracted with ether, and 
the extract is shaken with dilute hydrochloric acid and then evapo. 
rated, when the azo-compound is obtained in dark-red quadratic 
needles or prisms, a:c = 1: 0°3455. The crystals melt at 46°5°, and 
dissolve freely in hot alcohol. 

The base which is produced by the reduction of azoethylbenzene 
with stannous chloride does not crystallise, but its acetic deriva- 
tive, NHAc.C,H,Et.C,H,Et.NHAc, crystallises in needles which melt 
at 307°. It dissolves in acetic acid, but is very sparingly soluble in 
alcohol. When the alcoholic solution of the base is treated with 
nitrous acid, a small quantity of a liquid hydrocarbon is produced, 
together with diethylphenyldiethyl oxide, melting at 120°. 


Et,C.H,(OEt),, 


Parazoethylbenzene is deposited from alcohol in orange-red plates 
or prisms, which melt at 63° and boil above 340°. On reduction with 
stannous chloride in presence of sulphuric acid, it yields paramido- 
ethylbenzene and an unstable diphenyl base, C,.H)N2. 

Azometaxylene could not be converted into a diphenyl base. 

Azomesitylene prepared by oxidising an alkaline solution of mesidine 
hydrochloride with potassium ferricyanide, crystallises in thin needles 
melting at 75°, soluble in hot alcohol. Attempts to obtain a diphenyl 
base from this body failed. 

No azo-compound could be obtained from amidoazonaphthalene or 
from nitroquinoline. W. C. W. 


An Aromatic Diketone. By E. Louise (Compt. rend., 98, 151— 
153).—In a recent paper the author has already described the pre- 
paration of the ketone benzoylmesitylene by the action of benzoic 
chloride on mesitylene in presence of aluminium chloride. By 
dissolving benzoylmesitylene in benzoic chloride, and maintaining 
the liquid at 150°, while aluminium chloride is gradually added until 
the evolution of hydrochloric acid ceases (about 24 hours are required), 
a black mass is obtained; this, after treatment first with hot water 
and a little potassium hydroxide to remove unaltered benzoic chloride, 
is treated with a mixture of alcohol and ether, which leaves the carbon- 
aceous matters undissolved. The filtered solution is set aside to 
erystallise, and the crystals are purified by distillation in a vacuum at 
300°. The analysis corresponds with the formula C.,;H2»O,, or di- 
benzoylmesitylene, CSHMe,(COPh),. This body forms well defined, 
transparent, colourless crystals, soluble in alcohol, ether, light petro- 
leum, &c., and melts at 117°. R. R. 


Pure Benzoic Acid from Urine. By T. S. Dymonp (Pharm. J. 
Trans. (3), 14, 463—464).—Benzoic acid, prepared from urine (hip- 
puric acid), crystallises in plates, and has an unpleasant urine-like 
odour. By careful sublimation it can be deprived of this odour, and 
is obtained pure, crystallising in the same way as benzoic acid 
obtained from gam-benzoin. D. A. L. 
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A Nitrogenised Colloid derived from Amidobenzoic Acid. 
By E. Griwaux (Compt. rend., 98, 231—234).—The white powder 
produced by the action of phosphorus pentachloride on amidobenzoic 
acid is dissolved in ammonia, filtered, and evaporated in a vacuum at 
ordinary temperatures. The amidobenzoic colloid at first forms a 
thick jelly, which, by drying, is converted into transparent, yellowish, 
tasteless, indorous plates resembling the albumin of serum. It swells 
up in cold water and slowly dissolves, but is readily soluble in hot 
water. It may be heated to 100° without losing its solubility in 
water; but if the solution be evaporated to dryness on the water- 
bath, the residue, although retaining the same appearance, becomes 
altogether insoluble, and in this respect resembles albumin. It dis- 
solves however in ammonia, in sodium phosphate, and in alkaline 
solutions. A 2 per cent. solution of the amidobenzoic colloid behaves 
like the nitrogenised colloids derived from living organisms; it is 
precipitated by acids, and is redissolved with difficulty by acetic acid; 
hot nitric acid dissolves it with a yellow coloration, changed to orange 
by alkalis. An excess of lime-water precipitates the solution, but if 
only one-twentieth of lime-water is added, the liquid remains clear, or 
becomes merely opalescent ; it then becomes coagulable by heat, form- 
ing a stiff jelly. Dilute ammonium chloride solution, saturated solution 
of sodium chloride, a 1 per cent. solution of magnesium sulphate, and 
certain other saline solutions, have the same effect as lime-water ; that 
is, when added to the cold solution in quantity insufficient to render it 
turbid, they confer upon it the property of coagulating by heat. At 
about 50° the liquid becomes opalescent, then milky, and the coagulum 
forms between 70° and 80°, the temperature varying with the propor- 
tion of salt that has been added. The effect of the latter, however, is 
much modified by various circumstances, as dilution, the presence of 
other salts, &c. Ifthe quantity of the coagulating salt be insufficient 
to produce the effect even at the boiling point, yet by passing carbonic 
anhydride through the liquid either before or after the addition of the 
salt, the solution becomes coagulable by heat. This fact appears to 
have a relation with Mathieu and Urbain’s experiments on the part 
played by carbonic anhydride in the coagulation of albumin (Bull. 
Soc. Chim., 21, 181; 22, 484). The coagulum formed by the action 
of acid or of alkaline salts is soluble in ammonia; while that produced 
by salts of calcium, barium, or magnesium, is not. The phenomena 
of coagulation in the amidobenzoic colloid being the same as those 
observed in the coagulation of albuminoids, the latter, when separated 
from the organism, must be subject to physico-chemical laws only. 

R. R. 

Bismuth Salicylate. By L. Wourr (Pharm. J. Trans. [3], 14, 
508).—This substance may be obtained pure by either of the following 
methods:—By decomposing a glycerol solution of crystalline bis- 
muthous nitrate with a concentrated solution of sodium salicylate, 
bismuthy] salicylate, sodium nitrate, nitric acid, salicylic acid, and 
water being produced; the latter products are removed by succes- 
sive washing with water, hot water, and alcohol. Or by boiling 
bismathyl nitrate, BiONO,,H,O, with a concentrated solution of 
sodium salicylate; the precipitate is well washed with hot water. 
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Bismnthy] salicylate, BiOC;H,0,, forms slightly pinkish amorphous 
xranules, insoluble in water, glycerol, alcohol, and ether; soluble, 
probably with decomposition, in acids. It burns rapidly on platinum 
foil. D. A. L. 


Phenylisocrotonic Acid and Nitric Acid. Phenylnitro. 
ethylene. By H. Erpmann (Ber., 17, 412—415).—Phenylnitro- 
ethylene, CHPh : CH.NO,, is formed when phenylisocrotonic acid is 
slowly added to fuming nitric acid which has been cooled down below 
zero. An unstable acid is formed which is dissolved in dilute sodium 
hydroxide, and reprecipitated by hydrochloric acid. The acid is 
rapidly decomposed with evolution of carbonic anhydride. On distil- 
lation in a current of steam, yellow néedle-shaped crystals of phenyl- 
nitroethylene melting at 55° are obtained. This compound is identical 
with that which Priebs (Ber., 16, 2591) prepared by the action of 
nitromethane on benzaldehyde. W. C. W. 


Constitution of Phenylparaconic Acid. By H. Erpmann (Ber., 
17, 415—418).—On boiling ethylic phenylparaconate with dilute am- 
monia, it is converted into ethylic phenylitamalate. At 150°, phenyl- 
paraconic acid is decomposed into a-naphthol and phenylisocrotonic 
acid, but the ethylic salt boils above 360° without decomposition. The 
author regards these facts, first, as evidence in favour of the hypo- 
thesis that the carbonic anhydride which escapes when phenylpara- 
conic acid is decomposed is derived from the carboxyl-group, and not 
from the lactone ring; and, secondly, as evidence in favour of the 
formule proposed by Fittig and Jayne for phenylparaconic acid :— 


CHPh(OH).CH(COOH).CH,.COOH. COOH.CH< G41}° > CO. 


Phenylitamalic acid. Phenylparaconiec acid. 


C. W. 


Oxalamido-acids. By H. Scuirr (Ber., 17, 401—404).—When 
metamidobenzoic acid is dissolved in a warm mixture of absolute 
alcohol and ethyl oxalate, colourless crystals of ethyl metabenzam- 
oralate, COOH.C.Hy.NH.CO.COOEt, are deposited. The crystals 
melt at 225° with decomposition, forming ethyl oxalate and met- 
oxalyldibenzamic acid, C,0,(NH.C,H;.COOH),. An alcoholic solution 
of ethyl] oxalate converts metamidobenzamide into ethyl metamido- 
benzamowalate, CON H2.C,H,.N H.CO.COOEt, a crystalline compound 
melting at 191°5°, soluble in alcohol. An excess of amidobenzamide 
converts the compound into the diamide of metoralyldibenzamiec acid, 
C,0.(NH.C,Hy.CONH;,)., a white infusible and sparingly soluble 
powder. 

Malonyldibenzamic acid, C;H.0.(NH.C,H,.COOH),, and ethyl meta- 
benzammalonate, COOH.C,H,;.NH.CO.CH,.COQOEt, are formed when 
metamidobenzoic acid is boiled with ethyl malonate diluted with 
alcohol. The former is deposited from the boiling mixture in the 
form of a white powder, and the latter is deposited in silvery needles 
on evaporating the mother-liquor. These crystals melt at 172°, and 
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decompose at the same temperature, forming malonyldibenzamic acid 
and ethyl malonate. 

Ethyl oxalate slowly dissolves alanine with evolution of carbonic 
anhydride. The solution, in course of time, deposits crystals of ethyl- 
imidodiethyldioxamide, NEt(CO.CO.NHEt),. This compound melts 
between 135° and 138° with decomposition. The mother-liquor 
appears to contain several acids which have not yet been isolated. 


W. C. W. 


Action of Thiocarbimides on Amido-acids. By O. Ascuan 
(Ber., 17, 420—431).—The author has obtained compounds isomeric 
with the phenylthiohydantoin and hydantoic acid of P. Meyer (Ber., 
10, 1965 ; and 14, 1660), in which the sulphur-atom only is attached 
to a carbon-atom, and he proposes to distinguish these compounds as 
* phenylsulphhydantoin,” “ phenylsulphhydantoic acid,” &c., 


-NPh - y x 
CS<wH.cH,? © NHPh.CS.NH.CH,.COOH. 

From the results of his experiments, the author concludes that 
aromatic thiocarbimides act on those amido-acids of the fatty series 
which contain the amine-group in the a-position, forming an homolo- 
gous series of substituted sulphhydantoins. 

These bodies are decomposed by boiling with alcoholic potash. 
They take up a molecule of water, yielding sulphhydantoic acids, 
which are very unstable, losing a molecule of water at the ordinary 
temperature forming sulphhydantoins. 

Aromatic and non-aromatic thiocarbimides act on metamidobenzoic 
acid, forming sulphuramidobenzoic acids, which are stable com- 
pounds, e.g. :— 

Metaphenylthiamidobenzoic acid, NHPh.CS.NH.C,H;.COOH, 

Metaethylthiamidobenzoic acid, NHEt.CS.NH.C,H,.COOH, melting 

at 195°; and 

Metallylthiamidobenzoic acid, CsH;.NH.CS.NH.C,H,.COOH, melting 

at 189°. W. C. W. 


Synthesis of Naphthalene Derivatives. By A. Baryer and 
W. H. Perkin, junr. (Ber., 17, 448—453).—The synthesis of tetra- 
hydronaphthalenedicarboxylic acid (88) is accomplished by the action 
of orthoxylyl bromide on ethyl disodium acetylenetetracarboxy late. 

For this purpose, the bromide (1 mol.) is dissolved in ether, 5 parts 
of alcohol are added, and the ether distilled off. Ethyl acetylene- 
tetracarboxylate (1 mol.) dissolved in 5 parts of alcohol, and sodium 
(2 atoms) dissolved in 15 parts of alcohol, are added to the solution 
of the bromide, and the mixture is heated in sealed tubes at 130°. 
The product of the reaction is boiled with alcoholic potash, and after 
removing the alcohol by evaporation, the residue is dissolved in 
water, acidified, filtered, and the filtrate extracted with ether. The 
residue which is left on evaporating the ethereal extract is gradually 
heated to 185°, water and carbonic acid are given off, and the anhydride 
of tetrahydronaphthalenedicarboxylic acid remains as a crystalline 
mass, soluble in alcvhol, ether, and chloroform. It melts at 184°, and 
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sublimes at a higher temperature. The anhydride is changed into 
the acid by solution in hot water and in alkalis. Tetrahydronaphtha- 


CH,—CH.COOH 
lenedicarboxylic acid, OH | , is freely soluble in 
CH,—CH.COOH 
warm ether, chloroform, alcohol, and acetone, and less readily in hot 
water. It melts at 199° passing into the anhydride. The silver salt, 
CH »Ag.O,, is thrown down as an amorphous precipitate, which 
gradually becomes crystalline. It is decomposed by heat into naph- 
thalene and tetrahydronaphthalenedicarboxylic anhydride. The 
anhydride also yields naphthalene when its vapour is passed through 
a red hot tube. 

Ethylorthorylyldichlorodimalonic acid, CsH,[CH,.CC1(COOEt),]., is 
formed by the action of orthoxylyl bromide on an alcoholic solution 
of ethyl sodic chloromalonate at 100°. On reduction with zinc- 
dust and acetic acid, the chlorine is displaced by hydrogen, and ethyl 
orthoxylydimalonate is obtained. Ethylic tetrahydronaphthalenetetra- 
carboxylate is produced by the action of an ethereal solution of 
iodine on the sodium-compound of this ethereal salt. 

CH,—C(COOEt), 

C.H,[CH,.CNa(COOEt),, +1 = GHC l + 2Nal. 

CH,—C(COOEt), 
—On saponification, 2 mols. of carbonic anhydride are eliminated, 
and tetrahydronaphthalene-dicarboxylic acid melting at 199° is 
formed. W. C. W. 


Acridine Picrate. By R. Anscniirz (Ber., 17, 438—439).—Acri- 
dine picrate is a canary-coloured crystalline salt which begins to melt 
at 208°. It is insoluble in cold water, and is partially decompoxed by 
boiling water. It is very sparingly soluble in benzene and alcohol. 
Chrysaniline picrate is a brick-red powder, sparingly soluble in ben- 
zene. W. C. W. 


Preparation of Quassin. By Aprian and Moreavux (Pharm. J. 
Trans. [3], 14, 507—508).—The method recommended for the ex- 
traction, &c., of quassin yields a purer and more abundant product 
than the methods introduced by Wurtz, Wigger, &c. 

Thin shavings of the wood are extracted with boiling water, potas- 
sium carbonate being added, 5 grams for every kilo. of quassia; 
the liquor is then concentrated to a magma, and exhausted with hot 
90 per cent. alcohol. After 24 hours, the solution is decanted and 
treated with sulphuric acid diluted with 10 times its weight of 90° 
alcohol, until a precipitate forms, which is filtered off. The filtrate is 
treated with lime, 4 to 5 grams for every kilo. of wood, and after 
some hours the solution is removed from the solid matter by filtration, 
pressure, and washing with alcohol. The alkaline liquors are neu- 
tralised with carbonic anhydride, filtered, the alcohol distilled off, and 
the residue dried. In this way, a kilo. of quassia yields 8 grams of a 
friable substance, which is amorphous quassin. Crystalline quassin 
may be obtained by stopping the distillation of the alcohol before all 
the alcohol has volatilised, filtering, and allowing the remaining 
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spirit to evaporate slowly. The crystals may be purified by fre- 
quent recrystallisations and washing with 90° alcohol. The mother- 
liquors retain considerable quantities of both crystalline and amorphous 
quassin, which to a great extent can be regained by repeated agitation 
with chloroform. Crystalline quassin is white, light, soluble in 
chloroform, also in about 90 parts of cold absolute, or in 35 to 40 parts 
of 88° alcohol, scarcely soluble in ether; whilst 300 parts of hot 
water are required for its solution, from which it recrystallises on 
cooling. Amorphous quassin is nearly as bitter as the crystalline ; 
it is readily soluble in absolute alcohol, and it is more soluble in ether 
and less so in water than the latter variety. D. A. L. 


Vesicating Principle of Croton-oil. By H. Senier (Pharm. J. 
Trans. [3], 14, 446).—In this paper, the conditions which affect the 
solution of English pressed croton-oil in alcohol and the composition 
and properties of the soluble portion are discussed. 

It is observed that when croton-oil is mixed with equal volumes, or 
less, of alcohol (sp. gr. 0°794 to 0°800), a perfect solution is formed, 
which is permanent at ordinary temperatures. When, however, 
alcohol is added in larger quantities—for example, 7 of alcohol to 6 
of croton-oil, or in still larger proportions, then part of the oil sepa- 
rates, the amount which separates varying in different samples. The 
dissolved oil is now soluble, whilst the separated oil is insoluble, in 
all proportions of alcohol. The insoluble oil is described in the 
Abstract (p. 947). The soluble oil (sp. gr. 0-987) at 60° F. is brown 
and holds in suspension acicular crystals, which dissolve on warming. 
It has an acid reaction, the characteristic croton-oil odour, a per- 
sistent burning taste, and produces pustules when applied to the 
skin. It is soluble in water, alcohol of various strengths, benzene, 
chloroform, ether, petroleum, &c. 

Experiments were now made to determine the components or com- 
ponent of the vesicating principle. Various distillation experiments 
proved it to be neither a free volatile substance nor a combined vola- 
tile alkaloid or alcohol. By saponification with sodium carbonate, it 
was shown not to be a free fatty acid; whilst a subsequent saponifi- 
cation of the neutral oils with sodium hydroxide showed it to be 
present amongst the combined non-volatile fatty acids. Several 
methods of separating the various acids were tried without success, 
and finally the following were adopted for separating these acids into 
groups :—Firstly, refrigerating the glycerides ; those of the vesicating 
oils have the lowest solidifying point. Secondly, by the solution of 
the lead salts in ether and alcohol; the vesicating oil salt being 
soluble in ether, but insoluble, or nearly so, in alcohol. Thirdly, by 
fractional saponification ; the vesicating oils heing the least readily 
saponified. Fourthly, by fractional decomposition of the sodium 
salts; the vesicating principle being amongst the first acids liberated. 
In other experiments, after the successive removal of (1) acids 
having ammonia salts insoluble in alcohol (palmitic acid), (2) those 
precipitated by magnesium acetate from alcoholic solutions, (3) those 
having barium saits insoluble in alcohol; the vesicating substance 
was detected in those having (4) barium salts soluble in alcohol. 
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These latter acids, when separated, are dark brown and remain liquid 
at 50°F. From the various properties indicated, viz., low melting 
point of acid and glyceride, difficult saponification, solubility of lead 
salt, &c., it is assumed as probable that the new acid is allied to oleic 
acid, and its analogues ricinoleic and linoleic acids. The fatty acids 
of the neutral soluble croton-oil contain about 15 per cent. of (1), 
20 per cent. of (2), 40 per cent. of (3), and 25 per cent. of (4). 
The free fatty acid, palmitic acid, constitutes about 22°5 per cent. of 
the soluble croton-oil. D. A. L. 


A Crystallisable Colouring-matter in Chlorophyll. By J. 
Boropin (Bied. Centr., 1884, 40—42).—In view of the unsatisfactory 
results obtained by the macrochemical or optical mode of investigation, 
the author has employed microchemical methods of investigation ; the 
process is very simple. The green plants, which are the subjects of 
experiment, are digested with a little alcohol in the dark for about 
24 hours, a drop of the fluid is then brought under the microscope, 
when a mixture of crystalline forms of different colours is seen; the 
observation is more satisfactory when a polariscope is used. The deep- 
green crystals formerly described by the author are formed and are 
easily distinguished by their colour and absence of double refraction ; 
the behaviour of the various crystals with reagents is distinctive. 
Dilute sulphuric acid causes a green coloration, which is destroyed by 
ammonia or by merely washing with water ; the dilution of the acid can 
be so managed that some of the crystals are coloured and others 
remain unaltered, pointing toa mixture of different colouring-matters. 
The behaviour towards solvents is confirmatory of this ; certain red 
crystals dissolve easily in benzene, and sparingly in alcohol. There 
are violet crystals, but these are probably identical with the red 
viewed through a thinner mediam. The crystals which dissolve 
readily in alcohol and sparingly in benzene are very different ; they 
are of a yellow or brown colour, and are quickly attacked and dis- 
solved by glacial acetic acid yielding a clear yellow fluid. Amongst 
the mass in the original fluid are scale-like forms of a straw-colour. 

The plants which were the subject of experiment were Spirogyra 
and Betula verrucosa. J. F. 


Orantin and Carottin. By E. Scumirr (Bied. Centr., 1884, 215). 
—These two compounds are the principal constituents of annatto. 
The first is obtained by digesting 50 grams annatto with 100 grams 
sodium carbonate and 1 litre water, and evaporating to one-half. 
Carottin is prepared by digesting 125 grams annatto in $ litre of oil. 

E. W. P. 


Coal-tar Lutidine. By O. pe Contnck (Compt. rend., 98, 235). 
—Coal-tar contains a lutidine identical with that one of the lutidines 
in Dippel’s oil, which Ladenburg has lately synthesised, which he 
regards as a y-ethylpyridine, C,H,NEt. R. R. 


Some Reactions of Albumin. By E. Grimavx (Compt. rend., 
98, 1336—1338).—When dilute solutions of albumin are mixed with 
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small quantities of sodium chloride, calcium sulphate, magnesium 
sulphate, ammonium chloride, &c., they become coagulable by the 
action of heat. In the case of albumin, as in that of the amido- 
benzoic colloid (p. 905), dilution with water neutralises the coagulating 
influence of salts. A similar effect is produced by passing carbonic 
anhydride into the solution. Albumin, as is well known, is not modi- 
fied by dilution in the cold, but if the liquid is boiled, modification 
takes place. The author finds that if a 1 per cent. solution of albumin 
is heated at 90° for some minutes, the albumin undergoes complete 
modification. The limpid solution is not coagulated by boiling, but 
simply becomes opalescent. When treated with carbonic anhydride 
in the cold, it yields a gelatinous precipitate, which redissolves when 
a current of air is passed into the liquid. The precipitate also re- 
dissolves if the liquid is placed in a vacuum over potash, or if the 
precipitate is collected, washed, and placed in aérated water. Dilute 
acetic acid produces a gelatinous precipitate, easily soluble in excess, 
reprecipitated on neutralising with an alkali, but soluble in an excess 
of the latter. The addition of sodium phosphate prevents preci- 
pitation by carbonic anhydride, but not by acetic acid, and the solu- 
tion gives all the reactions for casein. The modifed albumin becomes 
coagulable by heat when the solution is mixed with small quantities 
of sodium chloride, calcium sulphate, &e. Carbonic anhydride does 
not completely precipitate solutions of modified albumin. The filtrate 
contains a peptone, and if the solution of albumin has been boiled for 
some hours instead of being heated at 80°, the substance precipitated 
by carbonic anhydride diminishes, and the amount of soluble peptone 
increases. It would seem that dilution dissociates albumin into free 
soda and an albuminoid which becomes hydrated and converted into 
an albuminate. With carbonic anhydride, this albuminate forms an 
unstable insoluble compound, which loses carbonic anhydride when 
exposed to air or in a vacuum, and redissolves. This last reaction is 
common to many colloids. 
All the above reactions are obtained with the amidobenzoic colloid. 
C. H. B. 


Metahemoglobin. By J. G. Orro (Bied. Centr., 1884, 212).— 
Metahemoglobin contains as much oxygen as oxyhemoglobin, only it 
is more firmly combined. The conversion of oxy- into meta-hemoglobiu 
is a change from a loose molecular into a chemical combination. 


EK. W. P. 


Physiological Chemistry. 


Respiration in a Superoxygenated Atmosphere. By L. pr 
Sr. Martin (Compt. rend., 98, 241—243).—The paper describes expe- 
riments on the products of the respiration of animals in a super- 
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oxygenated atmosphere ; the result being that the chemical phenomena 
are found to undergo no sensible change. R. R. 


Experiments on Digestion. By M. O«ata and others (Bied, 
Centr., 1884, 18—20).—The author reports experiments on digestion 
when the inner coating of the stomach had been removed, and he 
finds that the glands of the large intestine are capable of carrying on 
the process of digestion of flesh, raw and cooked eggs, and other 
albuminous foods, which, when divided into small portions, are easily 
decomposed by the secretions. Edinger concludes from his inves- 
tigations that acid reaction does not take place in the intestine, but 
on the surface of the stomach. Falk has investigated the action of 
the digestive fluids on ferments. Yeast is not injured in its action 
by trypsin or decomposing infusion of pancreas, but it is by bile, which 

recipitates the invertin, at least after standing some hours. The 
influence of saliva and gastric juice could not be determined, as both 
secretions invert cane-sugar. Alcoholic fermentation is not hindered 
by saliva, pancreatic fluid, or bile; gastric juice and hydrochloric 
acid of equal concentration prevent it; bacteria destroy yeast in a 
short time. Zawarykin contributes to the knowledge of absorption 
of fat in the intestines of animals. He has observed that the lymph 
cells take up the fatty particles by a sort of amcboid movement, 
raising and lowering themselves in alternate regular motions; the 
fat is then directly absorbed into the venous blood. Voigt has made 
extensive experiments on the functions of the bile in taking up 
nourishment from the intestinal canal. He says that in the digestion 
and absorption of albumin in the form of flesh, the bile does not play 
an important part. Glucose or bread, when eaten with meat, does 
not affect the absorption. On the contrary, bile plays a most im- 
portant part in the absorption of fat. The antiseptic properties of 
bile have not been proved, and the food taken does not appear to 
influence the composition of the bile; but the dry matter contained 
in it depends greatly on the amount of nourishment taken. 

J. F. 


Formation of Fibrin. By J. Hiava (Bied. Centr., 1884, 212).— 
Fibrin is formed by the death of the white blood-corpuscles, and is at 
first granular, afterwards more consolidated ; the fibrin ferment does 
not exist in the protoplasm of the corpuscles. E. W. P. 


Formation of Fat from Carbohydrates in Animals. By N. 
TscHIRWINSKY and others (Pied. Centr., 1884, 9—16).—The subjects 
of experiment were two young pigs from the same litter, similar live- 
weight, and brought up under the same conditions. At the com- 
mencement of the experiment, one of the animals was slaughtered, 
and the quantity of substances found taken to represent the composi- 
tion of the living animal: two series of experiments were made under 
these conditions. The one pig was killed and analysed on 10th 
December, the other was fed on barley until 10th April following; 
the food contained altogether 9526°59 grams nitrogenous matter, and 
1114°43 grams of fat: three estimations were made during that time 
of the amount actnally digested, and it was reckoned that the quantity 
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was 7493°87 grams nitrogenous matter, and 655°56 grams fat. The 
animal was then killed, and immediately examined. 
The body was found to contain— 


Nitrogenous compounds. Fat. 
2516-92 grams 926418 
From which deduct, found in 
animal killed at commence- 
ment of experiment 687°58 


1559°45 8576°60 


as deposited from 10th December to 10th April; assuming that the 
fat contained in the food and digested was directly assimilated, there 
remains to be accounted for 7921 grams of newly formed fat. The 
albuminous matter present was not sufficient to form this quantity ; 
if from the total amount digested the amount formed, 1559°45 grams, 
be subtracted, the remainder, 5935 grams, would only produce at the 
rate of 51°4 per cent. a maximum of 3051 grams of fat, leaving a 
considerable balance to be accounted for. 

A second experiment carried out in a similar manner gave similar 
results. The nitrogenous matter and fat digested were far from suffi- 
cient to account for the amount of fat found in the carcase. Both 
experiments show that the carbohydrates take part in the formation 
of fat. 

The experiments of Meiss] and Strohmer were also made on swine, 
but a different course was taken, the total amount of nitrogenous 
matter and fat in the food given being estimated, also the amounts 
excreted in the excrement, urine, and respiration products. The 
animal was kept in a peculiarly constructed moveable stall arranged 
so that the excrement and urine were separately collected: in clese 
proximity was a respiration apparatus on Pettenkofer’s system. The 
experiment lasted for seven days; barley meal and rice were em- 
ployed as fodder; the result per day in grams is given— 


Carbon. Nitrogen. 


rs - + 
Consumed. Excreted. Assimilated. Consumed. Excreted. Assimilated. 
grams. grams. grams. grams. grams. grams. 


756°37 476°15 289°22 18°67 12°59 6-08 


The calculations of the authors show the fat to be derived from 
three sources: from the food, 7°9 grams; from nitrogenous matter 
in the body, 33°6 grams; from carbohydrates, 310°3 grams per day, 
and their opinion is that generally seven to eight times as much fat 
is derived from the carbohydrates as from all other sources. 

J. F. 


Proportion of Incompletely Oxidised Phosphorus contained 
in the Urine. By R. Lepive, Evmonner, and Ausert (Compt. rend., 
98, 238—241).—In the urine of patients suffering from apoplexy, 
epilepsy, delirium tremens, fatty degeneration of the liver, and certain 
other diseases, the authors have found a greatly increased proportion 
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(as compared with the nitrogen) of incompletely oxidised phosphorna, 
that is, not in the state of phosphates. R. R. 


Physiology of the Formation of Milk. By H. Tureeretorr 
(Bied. Centr., 1884, 174).—From experiments which he has made, the 
author believes that lactose is produced in the animal from blood 
serum through the medium of a ferment which he terms saccharogen, 
but he has not isolated this substance, yet considers it to be soluble 
in water, insoluble in alcohol and ether, decomposed by boiling, and 
not identical with glycogen. Casein is most probably formed from 
serum-albumin by an analogous ferment present in the lactic glands, 

E. W. P. 

Diseases of Animals. By Ro.orr and others (Bied. Centr., 1884, 
29—32).—Inoculation against splenic fever with Pasteur’s protec- 
tive lymph is declared to be safe, but a sufficient quantity must be 
used and certain precautions taken. The increase of the bacterium 
of this fever is known to take place by division, but sometimes by 
spores, and both processes are carried on in the organism during the 
state of fever. The blood of animals in the disease does not contain 
bacilli until a short time before death, at least 10 hours, and the 
blood before they appear does not convey the disease if injected into 
a sound animal. 

The author thinks that the bodies of animals even in a healthy 
state contain the bacteria of splenic fever, but in a third state, dor- 
mant, and seeks to identify them with the shining corpuscles of 
Archangelski, which he thinks are spores. 

Gibier contributes notes on the subject of hydrophobia; the dis- 
ease appears the sooner after the bite the nearer that is to the brain; 
particles of brain substance convey the disease by inoculation. The 
disease is also hereditary; rabbits in young inoculated two days 
before parturition gave it to their young who died of it, and matter 
from their brains communicated the disease to others. Cold dimi- 
nishes the effect of the poison; at — 25° it commences to diminish; 
at — 35° the action is doubtful; at —40° it ceases. In the brain and 
spinal marrow of animals which have died of the disease, Gibier 
found small spherical organisms, two of them sometimes united by a 
long hair-like thread, and others single, bearing a short hair-like 
appendage, probably a portion of the line which had previously 
united two of them. 

Israél and Wassilieff have made some experiments with the bacilli 
of glanders. The former cultivated two kinds of fungi from the 
lungs of a horse dead of the disease; one was active and commu- 
nicated the disease to rabbits, the other inactive. Wassilieff found in 
the blood of a postillion who died of glanders, thread-like bacteria 
similar in size to those of tuberculosis, and containing two to four 
spores: he also found them in the nasal discharges and the — 

Irritant Properties of Oats. By Sanson (Bied. Centr., 1884, 20 
—21).—Experiments made at the agricultural school of Grignon show 
that oats contain a matter easily soluble in alcohol, which has an 
irritant action on the motor cells of the nervous system. It is not 
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vanillin, but a nitrogenous substance apparently of an alkaloidal 
character, uncrystallisable, granular, and of a brown colour. Its 
composition is given as CseH2,:NO,., and is called by the author avenin. 
The quantity present varies according to the quality of the grain 
and soil on which it is grown. The darker varieties contain more 
than the lighter coloured. When the quantity in air-dried grain does 
not exceed 0°9 per cent., the irritating action is slight, but beyond 
that amount it becomes strong. The bruising and milling of oats 
diminishes the quantity of substance materially, but it is quicker in 
its action. After the administration of 1 kilo. of oats, the irrita- 
tion of the motor nerves lasts an hour, gradually increasing to a 
maximum and diminishing. The importance of the subject to owners 


of horses lies in the advantage of feeding with grain in the natural 
state. J. F. 


Poisonous Matter of Lupines, By Arnotp and Scryememinue 
(Bied. Centr., 1884, 32—34).—The preparation of the extract is 
described—2 to 5 grams are sufficient to kill a dog—the poisonous 
properties are increased by the presence of alkalis in the solution, 
diminished by that of acids; the organ first attacked is the liver. The 
blood vessels appear to convey the poison, as fatal effects rapidly 
follow hypodermic injection or injection into a blood vessel: the 
fatal effects of eating lupines are probably caused by wounds in 
the alimentary or digestive organs. Allowing the poison direct 
access to the blood, after repeated doses gradually increased, animals 
gain a certain amount of immunity, and can withstand large quanti- 
ties. Asa cure, acid drinks, plenty of clean cold water, and purges 
of Epsom salts are recommended. J. F. 


Behaviour of “Folia Uv Ursi” and Arbutin in the Animal 
Organism. By L. Lewin (Pharm. J. [3], 14, 490).—From re- 
cent investigations it is shown that the therapeutic value of Uva ursi 
(bear-berry) leaves is due to the quinol (arbutin) they contain; the 
tannin simply exerting a very slight auxiliary action. From experi- 
ments with arbutin, it is observed to split up in the body, in the same 
way as it does outside it, namely, into sugar and quinol; the whole 
quantity taken into the system, however, is not decomposed, therefore 
quinol and also some unchanged arbutin are found in the urine, which 
on even brief exposure to the air undergoes change of colour, becom- 
ing olive-green or brownish, at the same time gradually losing its 
acidity, until it finally becomes alkaline. These changes are due to 
oxidation; when the urine becomes alkaline in the bladder, these 
changes take place inside, and the urine is voided of an olive-green 
colour. Exactly similar changes take place in human urine after 
treatment with Uva ursi leaves, and hence arises the fact stated above 
with regard to these leaves. Quinol acts as an antizymotic and anti- 
septic even in a 1 per cent. solution; urine containing it remains 
undecomposed for two weeks even when exposed to the air; other 
urine not containing it undergoes speedy decomposition. Moreover, 
the dark oxidation-products of quinol act as irritants, and these are 


beneficial in catarrhal affections of the mucous membrane, making 
3q2 
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them turgid, and starting reparative action. It is these properties of 
quinol which make it, and also the Uva ursi leaves, of therapeutic 
value. -In conclusion, the author suggests that larger doses than are 
now given should be administered when Uva ursi leaves are used; 
employing from 30 to 80 grams in 180 of menstruum, removing 
tannin by agitation with charcoal and filtration. 

Or a still greater improvement would be to use arbutin instead of 
the leaves, making powders with 1:0 gram arbutin and 0°5 gram 
sugar, or dissolving in water. It may be given hypodermically. 
Clinical experiments show that arbutin is a valuable therapeutic 
agent; it is not poisonous and in splitting up does not set free in the 
body sufficient quinol to exert poisonous action. Arbutin is levoro- 
tatory. D. A. L. 


Chemistry of Vegetable Physiology and Agriculture. 


Effects of Light on the Respiration of Oxygen by Plants. By 
J. Retxe (Bied. Centr., 1884, 37—39).—This paper is an examina- 
tion of Pringsheim’s theory (Abstr., 1880, 560), and the author's 
experiments were limited to the observation of the amount of gas 
exhaled during varying amounts of sunshine: the evolution of gas 
begins when the light is fairly strong, and increases as the light 
becomes more intense, until the maximum is reached. This corre- 
sponds with the moment of direct sunlight; further intensification of 
light prolongs the evolution of gas, but does not increase its rapidity ; 
and when the rays are concentrated by a lens, the process proceeds 
in this way until the chlorophyll is destroyed. 


Influence of Constant Temperatures in the Soil on Plants. 
By Hetwrieget (Bied. Centr., 1884, 179—190).—The plants were 
grown in artificial soil composed of sand, to which were added 
136°1 mgrms. potassium hydrogen phosphate, 149°2 mgrms. potassium 
chloride, 24 mgrms. magnesium sulphate, 410 mgrms. calcium nitrate, 
and 1°6 mgrms. ferric chloride, and placed in glass vessels 26 cm. high and 
8 cm. broad, and it was so arranged that the mixture could be kept ata 
definite temperature, and have always 150 grams water per kilo. sand. 
It was found that when the temperature remained at 40°, that barley 

lant roots did not develop themselves; that a temperature of 30° was 
not fatal to barley, but still the plant did not thrive; that at 20° the 
results were best; and at 10° certain abnormal results, such as very 
strong roots of the first and second order, the latter being very short and 
warty, were observed, but yet no definite damage could be noticed. 
When other plants were experimented with, such as rye and wheat, it 
was noticed that a low temperature produced stronger stems and leaves, 
whilst a high temperature, as it caused the growth to be rapid, pro- 
duced stems and leaves thinner and weaker. Wheat, for its energetic 
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growth, required a higher temperature than rye; and the assimilation 
during the young life of rye was most energetic at 20°, barley at 25°, 
and wheat at 30°. It is also shown that to produce strong growth 
with fully formed seeds, the period of maximum intensity of light 
and heat must coincide with that of the maximum period of leaf 
formation; consequently it should be so arranged that the time of 
seeding should occur about the end of July. E. W. P. 


Influence of Solar Rays on the Temperature of Trees. By 
E. Inne (Bied. Oentr., 1884, 63).—The author inserted thermometers 
at different depths into the trunk of a maple tree, also in a branch 
and twig. He found that in a fine clear day the variations of tem- 
perature were not large, the exterior layers were higher than the 
interior, and the sections of larger diameter were the warmer; but on 
the whole the variations were slight, and the temperature at all times 
of observation a considerable namber of degrees above that of the 
surrounding atmosphere. 


Formation of Starch-transforming Ferments in the Cells 
of Highly Organised Plants. By W. Dermer (Bied. Centr., 1884, 
69—70).—The experiments recorded were intended to ascertain the 
influence of atmospheric oxygen on the formation of these ferments. 

Seeds and seedlings of Triticum vulgare were the subjects of experi- 
ment; portions of both were grown in ordinary air, part in an 
atmosphere of hydrogen. They were then pounded and extracted 
with water; the solutions obtained from the air-grown plants and 
grains showed a very much more powerful diastatic effect than those 
grown in hydrogen, the conclusion arrived at being that the presence 
of oxygen is a necessary condition of the development of the ferment. 

J. F. 

Lime and Magnesia in Plants. By E. v. Raumer (Bied. Centr., 
1884, 46—48).—Observations on plants of Phaseolus multiflorus show 
that the functions of lime are connected with the building up of the 
tissues and the formation of the cell-walls, but is not concerned in 
the formation or transformation of starch. The office of magnesia, 
on the contrary, is to assist in the starch-forming process, and the 
development of chlorophyll. Magnesia is always present in the 
latter, and its presence is necessary to healthy growth and colour. 

J. F. 

Experiments with Drosera Rotundifolia. By H. Biscen 
(Bied, Centr., 1884, 47—49).—The author mentions previous experi- 
ments intended to answer the question whether the capture of insects 
by these and similar plants assists their development. Kellermann, 
v. Raumer, Rees, and F. Darwin are for the affirmative, but Regei 
denies that there is any useful effect. The author thinks the differ- 
ence of opinion is due to the various experiments being made under 
different conditions, and with plants possibly in different stages of 
development. ‘To carry out comparative experiments in a trust- 
worthy way, the comparison should commence with the weighing of 
the seeds and finish with the estimation of the total dry matter of the 
plant. The seeds of drosera are so extremely minate that they may be 
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left out of account, and the author commenced with the seedlings— 
they were grown in peats, previously boiled in a nutritive solution; 
these were placed on saucers and covered with bell glasses; one set 
were fed with the lice from vine leaves, the other received no such 
nourishment, The unfed plants were less strong and healthy than 
the other; the fed plants had 17 flower branches on 14 plants against 
9 buds on 16 unfed; 90 seed capsules on 14 plants, against 20 on the 
16; the last doubt was cleared up when the total dry weight was 
taken, the fed plants weighing 0°352, the unfed only 0°119 grams; 
other trials under less favourable conditions gave similar results, and 
the author considers it as proved that the plants of drosera are 
capable of utilising animal food and assimilating it beneficially for the 
production of seeds. J. F. 


Withering of Flowers and Leaves. By J. Wiesner (Pied. 
Centr., 1884, 43—44).—In most plants, the leaves transpire moisture 
in larger quantities than the flowers; and, as a rule, cut flowers wither 
more slowly than leaf twigs. If the transpiration of the leaves is ar- 
rested, the flower will remain a long time fresh as when severed, so 
that it would seem the flowers are deprived of moisture by the leaves. 
In like manner growing plants, when insufficiently supplied with 
moisture, either bloom slowly or not all. This action of the leaves 
explains why in cut twigs the terminal sprout withers even when 
plunged under water, and why this terminal leaf-bud lasts longer on 
twigs deprived of their leaves than when they are left on. J. F. 


Easily Oxidisable Substances in Plant Sap. By C. Kraus 
(Bied. Centr., 1884, 45—46).—The author describes experiments 
made on the sap contained in the tubers of Dahlia variabilis, which 
he cut into slices. The surfaces gradually became yellow, and with 
longer time penetrated below the surface; the bulbs swelled, turning 
green in the light, and pale green chlorophyll bodies appeared. The 
yellow tinged cells contained a yellow or reddish sap: the surfaces of 
the slices were not only yellow but showed red points and streaks, 
whilst in the interior of the cells there was a red colouring matter 
turned green by alkalis. The author thinks the change of colour is 
due to oxidation. J. F. 


Notes on the Bean of Soja Hispida. By E. Meisst and F. 
Bicker (Bied. Centr., 1884, 52—53).—The soja bean contains no 
proteid matter in the form of gluten, and very little in the form of 
amides ; the albumin, soluble in water or 10 per cent. potash solution, 
resembles the legumin of leguminous fruits in its behaviour towards 
reagents, and is put down as casein by the author, or possibly a modi- 
fication thereof; its ash-free composition is C 52°58, H 7:00, N 17°27 
per cent. The matter soluble in ether consists of 90 per cent. neutral 
fat, and 5—10 chlolesterin and other similar substances. In the 
remaining non-nitrogenous matter, besides cellulose, is found some 
sugar equal to 10 per cent. dextrin, and less than 5 per cent. starch, 
in the form of small spherical grains ; in round numbers the composi- 
tion of the bean is: Water 10, soluble casein 30, albumin 0°5, insolu- 
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ble casein 7, fat 18, cholesterin, &c., 2, dextrin 10, starch 5, cellulose 5, 
ash 5, traces of sugar and amido-compound. J. F. 


Natural and Renewed Succirubra Bark. By J. Hopexin 
(Pharm. J. Trans. [3], 14, 481).—The author publishes the results of 
the analysis of samples from the same consignment of bark; of quills 
of entirely natural bark (1), entirely renewed bark (2), and also of 
quills of natural and renewed bark in juxtaposition ; the upper half 
being renewed bark (3), and lower natural (4). Bark (2) contained 
largest amount of total alkaloids and quinine, the others being in the 
following order: (3), (1), and (4). (3) and (4) contained much 
moisture, 15°96 and 14°61 percent. respectively. The natural bark (4) 
seems to have suffered in renewal, which is probably due to injury to 
the tree caused by the shaving process, which it is suggested was 
evidently employed in this case. D. A. L. 


Seeds of Bassia Longifolia and the Fat contained therein. 
By E. Vaenta (Dingl. polyt. J., 251, 461—465).—The seeds of this 
tree are 1 to 2 cm. Jong, and enclosed in a brown skin. They havea 
peculiar odour and bitter aromatic taste. 100 parts of the seeds dried 


at 100° gave— 


Fat (light petroleum extract) 
Soluble in absolute alcohol 


Vegetable mucilage 

Albuminous substances soluble in water .. 
Extractive substances soluble in water.... 
Insoluble proteids 

Total ash 


Ash in the soluble portion 0°95 per cent. 
Total proteids 8:00. —,, 


For the extraction of the fat, light petroleum boiling at 40—45° 
was used. The fat has a yellow colour and greasy consistency ; but 
on exposure to the air and light the colour disappears, and the fat 
soon becomes rancid. It has a sp. gr. of 0°9175 at 15°, melts at 25:3", 
solidifies at 17°5—18°5°. It contains considerable quantities of free 
fatty acids, but only a small amount of glycerol. 1 gram of the fat 
requires 192°3 mgrms. KHO for the complete saponification of the 
fatty acids. It is partly soluble in alcohol, and perfectly soluble in 
ether, carbon bisulphide, benzene, &c. The fatty acids obtained by 
saponifying the fat with potash-ley, and decomposing the resulting 
soap by means of a 10 per cent. solution of hydrochloric acid, have a 
white colour, and pleasant odour and taste. They melt at 39°5°, 
solidify at 38°, and dissolve readily in alcohol. 

According to Schiidler, Makwah butter consists of 80 per cent. 
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stearin and 20 per cent. olein; the author, however, found that it 
contained palmitin and olein. 

The ash of the seeds is yellowish-white and dissolves almost com- 
pletely in water. It gives by analysis— 


Silicie acid and portion insoluble in nitric acid 
Phosphoric acid 

Sulphuric 

Carbonic anhydride 

Ferric oxide and alumina 

Lime 

Potash and soda (the latter is present only in traces) 56°68 
Moisture and loss 0°26 


Suggestions for the Destruction of Phylloxera. By Bat- 
BIANI and others (Bied. Centr., 1884, 49—52).—The treatment of vine 
stems by coal-tar in order to destroy the winter eggs is not found 
either to injure the growth or impart a disagreeable flavour to the 
grapes. Lafitte gives statistics which show that the replanting of the 
injured vineyards is being chiefly carried on with French rather than 
American vines. Mouillefert gives instructions for the employment 
of potassium thiocarbonate as an insecticide. He recommends | part 
of the salt to 333 or up to 400 of water ; this solution is very effective 
and destroys the eggs. He says, moreover, that it is the degree of 
dilution which is of importance in using this substance: as much as a 
kilogram may be applied to a vine, provided the solution is not 
stronger than he advises; while 50 grams in concentrated solution 
would infallibly kill the strongest vine. He recommends plentiful 
use of pure water after the insecticide has penetrated the soil, and 
that in the South of France the treatment should be carried out 
twice in winter from November to April, and again in June or July. 
Servantie also commends the use of the thiocarbonate as a most 
useful agent, capable of being used without danger at all seasons of the 
year, but it must be a pure compound, containing more than 12 per 
cent. carbon bisulphide, and more than 18 per cent. potash. Con- 
tradictury opinions as to the value of pyridine are given, but its high 
price is against its use. Other experiments, the injection of fluids 
into the vine-sap are mentioned, but the results are uncertain. 


J. F. 


American Red Clover.. By Hartz and others (Bied. Centr., 
1884, 53—54)—During seasons when native red clover-seed is scarce, 
the use of American seed is advised, provided it is from Canada, the 
climate of which resembles that of Steiermark and Tyrol, and seeds 
produced there should be easily acclimatised. The price of American 
seed being lower than that of European, experiments were made as 
to the produce of both, in which the quantity and quality of hay pro- 
duced was considerably in favour of the higher-priced European. 
The two kinds are distinguished by the American plant being covered 
with protruding hairs, whilst on the other the hairs lie flat on the 
leaves. J. F. 
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Cultivation of Sorghum Halepense. By v. Bararta (Bied. Centr., 
1884, 56-—57).—Reports of unsuccessful attempts to cultivate this 
plant in different parts of Austria. In only one case out of four were 
seeds produced, and an experimenter complains that the very large 
spreading roots rendered the after culture very difficult. J. F. 


Diffusion Residues as Cattle Food. By M. Mircxer (Bied. 
Centr., 1884, 21—28).—The author continues his investigations on 
the value of these residues (see Abstr., 1883,695). He has previously 
shown that the usual mode of storage causes a loss of one-third of 
the substance, and recommends drying before storing. The present 
paper is a record of a number of feeding experiments on milch cows, 
oxen, horses, sheep, and swine. The cows, oxen, and sheep eat it 
readily, with excellent results. Horses refuse it; swine take to it 
badly and waste it. The dried substance keeps as well, and is as 
little hygroscopic as other dry fodders. It can be used as a substitute 
for a certain quantity of hay, and the milk of cows is not affected 
injuriously, but the process of fattening is somewhat slower than 
when animals are fed on hay. J. F. 


Sugar-beet Culture and Manuring. By Nowoczek (Bied. 
Centr., 1884, 34—37).—This a report of extensive trials of various 
kinds of sugar-beet. Certain varieties are recommended: the chief 
point of interest is the beneficial effect of artificial manures on the 
yield of sugar in the juice. J. F. 


Cultivation of Winter Flax. By A. Leypuecxer (Bied. Centr., 
1884, 55—56).—The author tried the culture of this plant in Northern 
Bohemia, where the summer variety had hitherto been alone cul- 
tivated with good results, and found the loss in steeping, hackling, 
and other processes but little more than with the early species. He 
recommends its cultivation. J. F. 


Analysis of Soils. By G. Lecnartier (Compt. rend., 98, 1339— 
1342).—When a soil is boiled with a solution of ammonium oxalate 
containing an excess of ammonia, some of the organic matter and a 
certain proportion of the inorganic constituents, 7.e., phosphoric acid, 
ferric oxide, alumina, &c., pass into solution. Ammonium citrate 
exerts the same solvent power, but dissolves some of the calcium 
existing as carbonate; whereas the ammonium oxalate dissolves only 
the calcium in combination with the organic matter. The tartrate 
has less solvent power, except in the case of calcium. Ammonium 
chloride dissolves a part of the humous substances and some of the 
inorganic constituents, but has little action on the phosphates. It may 
be used, however, to dissolve cut the calcium existing naturally as 
carbonate, and that added in manures. The solvent action of these 
substances varies with the strength of the solution, the presence or 
absence of an excess of ammonia, and the length of time the liquid is 
kept in ebullition. If the organic matter is destroyed by roasting 
the soil at a low temperature, the proportion of phosphoric acid and 
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potassium which dissolve in ammonium oxalate, is not altered, but 
the proportion of ferric oxide and silica, which becomes insoluble, is 
much higher than that existing in the decomposed organic matter. 

In actual analysis, 20 grams of the dried soil are placed in a flask 
with 250 c.c. of a solution containing 10 grams of ammonium oxalate 
and an excess of ammonia; the flask is connected with an inverted 
condenser, and the liquid boiled for several hours. It is then filtered, 
evaporated to dryness, the solid matter ignited, the residue treated 
with hydrochloric acid, and the various substances estimated in the 
solution. C. H. B. 


Influence of a Crop and Shelter on the Physical Properties 
of a Soil. By E. Woutny (Bied. Centr., 1884, 152—160).—Various 
soils, peat, quartz, loam and chalky sand, were experimented on as 
regards their temperature when left exposed, covered by straw, or by 
grass. It was found that during the warm season the bare soil was 
much warmer than the sheltered, and the soil sheltered by manure 
(straw) warmer than that covered by grass. At the hour of the 
daily maximum of the terrestrial temperature, the difference between 
the temperatures of the shaded and exposed soil is greatest, whilst at 
the minimum temperature the exposed is generally cooler than the 
sheltered soil. The daily variations are greater in the exposed than 
in the sheltered soil, and less in the grass-grown than straw-covered 
soil. The influence of the coverings on the temperature is so great 
that it almost completely negatives the specific relations of the several 
soils themselves towards radiant heat. When soil is covered by vege- 
tation or by dead vegetable matter, as stubble or manure, it is con- 
siderably warmer in summer at some distance below the surface, and 
colder in winter than a fallow; but should a warm period in winter 
or a cold in summer intervene, then the influence of the covering 
makes itself felt in the opposite direction. Experiments with quartz 
sand show that the bare soil is more rapidly warmed by the sun than 
the covered soil; consequently, in spring it is more quickly heated, 
and in aatumn more rapidly cooled. When land is covered by a crop, 
the crop exerts a very decided influence on its temperature, dependent 
on the thickness of sowing, the age of the crop and its character, 
but when the conditions are similar, then the effects on the tempe- 
rature are similar; but whether the plant itself has influence is un- 
certain. But when we come to the method of planting, a difference 
is found, for the thicker the sowing and the stronger the plant, so is 
the temperature during the warm season lower and the variations 
less. Soils warm more rapidly when the crop is sown by a drill than 
when broadcast ; an advantage is gained also, when the drills are wider 
apart and run north and south. With perennials, the temperature 
rises after mowing. It appears that there is a considerable loss of 
heat by radiation from a field of, say clover, for below the surface 
of the crop the temperature is lower than the surface of a fallow. 
This reduction is due to radiation from the plants themselves, but its 
effects are considerably counteracted by the absence of radiation from 
the soil. E. W. P. 
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Thermal Conductivity of Soils. By F. Wacner (Bied. Centr., 
1884, 145—152).—The research on the thermal conductivity of the 
soil constituents was commenced, because it was thought that EK. Pott’s 
results (Landw. Versuchs.-Stat., 1877, 273) were incorrect, as he did 
not use pure materials. The apparatus which the author has em- 
ployed consists of an india-rubber cylinder 32°5 cm. x 10 cm., the 
heat being communicated by a copper cylinder 12cm. x 12cm. placed 
at right angles to it. . Into the india-rubber tube are inserted six 
thermometers at a distance of 6 cm. from each other, the first being 
l cm. from the commencement of the tube. With dry soils a heat of 
70° over the original temperature was employed, but with moist 
soils a temperature of 35° only. The soils experimented on were 
washed quartz powder, pure kaolin, precipitated chalk, ferric hy- 
droxide, a peat purified by hydrochloric acid, alcohol, and ether (this 
contained 8°05 per cent. ash and 3°54 volume per cent. moisture); 
also humus produced from sugar by the action of sulphuric acid, con- 
taining 0°79 per cent. ash and 1°54 per cent. moisture. When the 
materials lay closely together, the order, as determined by their rela- 
tive conductivities, was as follows: peat, sugar-humus, kaolin, chalk, 
ferric hydroxide, and quartz, the mean difference between the ther- 
mometers being in the first soil 4°56, in the last 5°66. But when those 
soils were loosely packed in, the order is altered; chalk, kaolin, 
ferric hydroxide, sugar-humus, peat, and quartz; thermometric dif- 
ferences, chalk 434°, quartz 5°11°. It would be impossible to give a 
full account of the other experiments which were made with natural 
soils without introducing various tables of figures, but the chief 
results may be summed up as follows: the conductivity of any one 
soil is increased by the closeness of its particles, and it is also raised 
by increasing quantities of moisture. As a rule, the conductivity 
in a dry soil increases with the increased size of its particles ; finally, 


the presence of water generally in a soil assists the transmission of 
heat. E. W. P. 


Morphology and Chemistry of Natural and Artificial Ulmin. 
By J. J. Friin (Bied. Centr., 1884, 3—9).—Microscopic preparations of 
different kinds of turf show two regularly-recurring typical forms, 
which are similar in colour and transparency, a pale rusty running to 
a clear yellow, something like softened gutta-percha. One is granular, 
consists of well-formed spherical and oval grains, mixing readily with 
water, and easily soluble in 5 per cent. potash solution; the second is 
the homogeneous form, which the author believes to be derived from 
the first. It exists in homogeneous plates or layers, and contains 
various vegetable cells. He thinks this the highest form of ulmin in 
peat. He then describes the process by which Sestini obtained saculmic 
acid and saculmin (Abstr., 1880, 865, and 1882, 605), and thinks the 
natural and artificial products are identical. He traces the similar 
behaviour of both with reagents, especially towards the 5 per cent. 
potash solution, in which the granular forms of both contract, and 
assume the homogeneous form. The author thinks it probable that 
there are two groups, ulmin and humin, distinguishable from each 
other with great difficulty. Dopplerite is a modification of uimin 
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combinations (Abstr., 1883, 160, 427), the formation of dopplerite is 
described, so-called stone-turf being the intermediate form ; the pre- 
sence of much water and little air are favourable to its production, 
Dopplerite is not to be confounded with the pitch and shining coal 
found and described by Zincken. J. F. 


Comparative Nitrifying Effect of Various Salts. By Picnarp 
(Compt. rend., 98, 1289—1290).—-In barren soils consisting almost 
entirely of sand, the nitrogen of organic matter is not converted into 
nitrates unless a small quantity of nitrifying earth be added. Potas- 
sium, sodium, and calcium sulphates, in the proportion of 0°5 per 
cent., exert an energetic nitrifying action, the effect being especially 
marked in the case of the calcium sulphate, probably on account of 
its comparative insolubility. Other things being equal, nitrification 
is more complete in a fine-grained than in a coarse-grained soil, 
because of the more regular aération and moistening of the former. 
The uitrifying power of equal weights of different salts, that of cal- 
cium sulphate being 100, is as follows :— 


Calcium sulphate 
Sodium - 
Potassium ,, 
Calcium carbonate 
Magnesium _,, 


These ratios may vary with the strength of the solutions in the 
case of potassium and sodium sulphates, but in the other cases they 
may be regarded as constant. Under the climate of Central France, 
nitrification in calcareous soils or in soils which have been treated 
with calcium sulphate, is very active in September and October. 
During this time, the proportion of nitric nitrogen to total nitrogen 
rose to 26°15 per cent. in a soil to which calcium carbonate had been 
added, and to 46°29 per cent. in a soil which had been treated with 
calcium sulphate. The nitrifying power of potassium sulphate ex- 
plains the success which attends its application to tobacco, and the 
similar but much greater power of calcium sulphate accounts for its 
beneficial action on lucerne, to which it is applied in the form of 
plaster of Paris, or of superphosphate rich in calcium sulphate. 

The application of plaster of Paris in the proportion of 0°5 to 1 per 
cent. to soils poor in calcium compounds cannot be too highly recom- 
mended, and its effect will be especially marked on clay soils, which 
do not allow the infiltration ef the nitrates. If the presence of calcium 
sulphate does not confer fertility on soils naturally rich in gypsum, it 
is because they almost always contain chlorides of the alkalis and 
alkaline earths, especially sodium chloride, which are well known to 
be detrimental to nitrification. C. H. B. 


Stable Manure. By P. P. Dienfrain (Compt. rend., 98, 377— 
380).—From the experiments described in the paper, it is inferred 
that the high temperatures observed in manure are due to the oxida- 
tion of organic matter by free oxygen; moreover, this oxidation is 
only partially induced by a definite ferment (bacilli), whilst the dis- 
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engagement of marsh-gas in manure deprived of oxygen is exclu- 
sively due to the action of the ferment. R. R. 


Analysis of Peat Litter. By M. Freiscuer (Bied. Centr., 1884, 
210).—Analyses of three samples of peat litter after use are given; 
although the samples were moist, they were not sufficiently so to 
prevent carriage: nitrogen, potash, and phosphoric acid varied con- 


siderably. E. W. P. 


Manuring Barley and Oats with Nitrogen and Phosphates. 
By M. Mircker (Bied. Centr., 1884, 162—166).—Pott has previously 
stated that in Saxony, farmyard manure is not of much value for 
barley, nor is kainite. The author has applied to barley after sugar- 
beet 150 kiles. Chili saltpetre per hectare, and to oats 200 kilos. ; 
these crops were grown in at least 20 different districts, the character 
of the soil varying from sandy to heavy. 

It was found that on the average the yield of barley was raised only 
7°5 per cent., whilst that of the oats was increased 31°7 per cent. ; but 
as regards the straw, the increase was nearly equal, showing that the 
nitrogenous manuring exercises a more intense action on the forma- 
tion of grain in the oat than in the barley plant. In another set of 
experiments, 40 kilos. of superphosphate were added to the Chili salt- 
petre, with the result that the yield of barley was very largely in- 
creased, whilst though the yield of oats was raised, yet it was only to a 
small extent: the same may be said for the straw. The analyses of 
the ash of both plants does not explain the advantage of employing 
phosphate, but the higher yield is probably due to a deeper ramifica- 
tion of the roots, whereby a better use can be made of the materials 
present. E. W. P. 


Manurial Value of the Lime-waste of Sugar Factories. By 
F. Srroumer (Bied. Centr., 1884, 210).—Water 33 per cent., CaCO, 
57, other mineral matter 1 per cent., including 0°8 per cent. P,O,, 
organic matter 9 per cent. (0°3 per cent. N). KE. W. 


Use of Superphosphates. By P. P. Denérain (Compt. rend., 98, 
1286—1289).—A mere determination of the total amount of phos- 
phoric acid in a soil is of little value as a guide to the use of super- 
phosphate. It is necessary to ascertain whether the phosphates are 
soluble in carbonic acid (calcium and other protoxides), and therefore 
assimilable by plants, or insoluble in carbonic acid (iron and other 
sesquioxides), and therefore non-assimilable. For analytical purposes, 
carbonic acid may be replaced by acetic acid. In comparing the 
amount of phosphoric acid in different soils, the depth of the latter 
should be ascertained, and the phosphoric acid stated at so much per 
superficial area. From the results of recent experiments by different 
chemists, it would seem that when the total amount of phosphoric 
acid is more than 4000 kilos. per hectare, a portion being soluble in 
acetic acid, and the land is treated regularly with farmyard manure, 
the use of superphosphates is unnecessary. This supposition, how- 
ever, requires confirmation. C. H. B. 
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Manuring with Crude Ammonium Superphosphate. By E. 
Woutny (Bied. Centr., 1884, 167—170)—When superphosphate is 
exposed to coal-gas containing ammonia, but freed from tar, a certain 
amount of ammonia is absorbed, and a “crude ammonium superphos.- 
phate” containing 7°5 per cent. of ammonia is produced ; but at the 
same time a certain quantity of thiocyanate is also retained, and it 
was thought that this might be injurious to plants; to ascertain this, 
the ammonium compound was compared with guano as to its action on 
crops, and several plants were manured with guano to which ammo. 
nium thiocyanate was added, but no evil consequences were observed 
so long as the quantity was not more than 10 kilos. per hectare for rape, 
peas, and turnips, nor more than 20 kilos. for winter rye. In another 
set of experiments, crude ammonium superphosphate was tried against 
superphosphate to which ammonium sulphate had been added, and 
with a similar result, that no harm was done so long as the thiocyan- 
ate did not exceed a definite amount, but rather otherwise ; and that of 
the plants employed, potatoes and maize were the most susceptible to 
the harmful action of the thiocyanate. mB. W. P. 


Sulphuric Acid as a Manure. By H. Fresenius and Srocks 
(Bied. Centr., 1884, 160—162).—Fresenius considers that sulphuric 
acid is only valuable as a manure in soils which are free from lime, 
but rich in phosphates (Abstr., 1883, 681). Stocks experimented 
with rye on sandy soil, meslin and barley on good loam, giving to the 
first two crops 96 kilos. acid, and 48 kilos. Chili saltpetre per hectare, 
whilst the third crop received 96 and 360 kilos., the results being that 
aithough there was an increase, yet that increase did not compensate 
for the expense. 

Another writer composted dead “ Damm” soil with acid, and gave 
it to barley with clover and to sugar-beet ; a good yield was obtained, 
but this is ascribed to the favourable weather and not to the manure. 
He proposes to allow the compost to ripen by aid of the atmosphere, 
and not by acid. E. W. P. 


Krugite as Manure for Potatoes. By J. Karse (Bied. Centr., 
1884, 210).—Four centners of krugite applied in addition to a light 
dressing of farmyard manure and 1} centners bone-meal per morgen, 
brought an increase of tubers but of lower starch-contents; the abso- 


lute yield of starch, however, was increased by 2 centners per morgen. 
E. W. P. 


Sodium Chloride as a Manure. (Bied. Centr., 1884, 209.)— 
Stronger applications than 2 kilos. per fruit tree in moist weather is 
not advisable, and none should be given in dry weather. 

E. W. P. 
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Analytical Chemistry. 


Ammonium Fluoride as a Blowpipe Reagent. By N. W. 
Lorp (Chem. News, 49, 253).—A few grains of ammonium fluoride 
are added to a drop of sulphuric acid on a piece of platinum, the 
powdered mineral to be tested is then mixed in to form a paste. This 
is heated gently near the lower part of the flame in a platinum loop. 
By this means, and with the aid of a hand spectroscope, boron, potas- 


sium, sodium, and lithium are readily detected, if present, even in 
traces. D. A. L. 


Flashing Test for Gunpowder. By C. E. Munror (Chem. News, 
49, 251—252).—Several methods of testing the quality of gunpowder 
are described, but in the author’s words, the flashing test is the 
simplest, readiest, and, in the hands of an expert, the best test for 
the incorporation of powder; therefore, it was deemed desirable to 
have permanent records of such tests. With this object in view, the 
following method is recommended :—Pieces of paper coloured with 
Turnbull’s blue (similar to the paper used in the “ Blue Print Process” 
of photography) about 20 cm. square, are moistened, and placed on a 
sheet of glass or copper; the powder is filled evenly into a truncated 
leaden cone, 3 cm. capacity ; this is inverted on the paper and removed, 
when the powder is left in a conical heap, and is fired by means of a 
hot iron, copper, or platinum wire, and after 30 seconds the paper is 
washed under a jet of water. Good powders produce a blackening 
and bleaching, where the heap comes in contact with the paper, 
whilst fine spots (and a few smutches) are uniformly distributed over 
the whole surface of the paper, which then has the appearance of 
being a paler blue, with occasional spots and streaks; badly incor- 
porated powders give rise to spots of irregular shape and distribution. 
This results from the combustion being more regular the finer the 
ingredients and the more uniform and intimate the mixture is. The 
action is due to the formation of alkaline carbonates during the com- 
bastion of gunpowder. The paper is prepared by sponging it evenly 
out of contact with sun (day) light, with a mixture of a solution of 
potassium ferricyanide and ammonium ferrous citrate; it is then 
allowed to dry spontaneously, and the blue colour is developed by 
four or five hours’ exposure to strong sunlight. For use, the paper is 
immersed in a stream of water for five minutes, put on the glass 


plate, and excess of moisture removed by filter or blotting paper. 
D. A. L. 


Estimation of Moisture in Amylaceous Matters. By L. 
Bonponneau (Compt. rend., 98, 153—155).—To avoid errors in the 
estimation of moisture in starches, &c., the substance should, if neutral, 
be very slowly raised (1 hour required) to the temperature of 100°; 
bat if it be distinctly acid, then that acid should previously be 
neutralised by mixing the substance with a little distilled water, to 
which a drop or two of ammonia has been added, and the drying is 
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then effected at a temperature not exceeding 40°, until it is nearly 
complete, when the heat is slowly increased to 100°. 
R. R. 
Examination of Potash. By H. Hacer (Dingl. polyt. J., 252, 
86).—On adding silver nitrate to a 5 per cent. solution of potassium 
carbonate, a yellowish-white precipitate is formed, which is white when 
potassium hydrogen carbonate is present. On placing the test-tube 
in hot water, the precipitate should remain unaltered; when however 
sulphides, traces of sulphites, or thiosulphates are present, it assumes 
a grey, brown, or black colour. D. B. 


Examination of Gas Liquor. By S. Dyson (Dingl. polyt. J., 
251, 457—459).—According to the author, the following substances 
may be expected to occur in gas liquor:—Ammonium sulphide, 
ammonium carbonate, ammonium chloride, ammonium thiocyanate, 
ammonium thiosulphate, ammonium sulphite, ammonium thiocarbon- 
ate, ammonium sulphate, ammonium ferrocyanide, ammonium cyanide, 
and ammonium acetate. 

To detect ammonium thiocarbonate, zinc sulphate is added, and the 
precipitate filtered off and washed with cold water into a small flask 
connected with a condenser. On heating it, the zinc thiocarbonate is 
split up, carbon bisulphide being evolved, which is readily recognised 
by its odour, and if necessary its quantity may be determined with 
triethylphosphine, and weighed as PEt,CS,. For the determination 
of ammonium thiocyanate, gas liquor is treated with zinc sulphate, 
the solution filtered, and the filtrate tested with ferric chloride. For 
the detection of ammonium thiosulphate, gas liquor is treated with 
zine sulphate, the solution filtered, and barium chloride added to the 
filtrate. The filtrate is acidalated with hydrochloric acid and heated. 
Sulphur separates with evolution of sulphurous anhydride. By pre- 
cipitating the sulphides with zinc sulphate, acidulating the filtrate 
with acetic acid, and adding sodium nitroprusside, potassium ferro- 
cyanide gives a purple-red precipitate if sulphites are present. For 
the detection of chlorine in gas liquor, zinc sulphate is added, the 
solution filtered, and ferrous and copper sulphate added to the filtrate. 
The solution is again filtered, acidulated with nitric acid, and tested 
for chlorine with silver nitrate. To detect ammonium acetate, the 
liquor is evaporated to dryness, the residue taken up with water, 
treated with a hot saturated solution of silver sulphate, filtered, 
washed with hot water, and the filtrate distilled with dilute sulphuric 
acid. The distillate containg the acetic acid. 

A sample of gas liquor from Leeds registered 4°15° Twaddell = 
1:0207 sp. gr. at 22°. It contained sulphides, carbonates, chlorides, 
thiocyanates, thiosulphates, sulphates, and ferrocyanides. For the 
quantitative determination of the ammonia, 25 c.c. of the gas liquor 
were distilled with magnesia (Lunge, this vol., 776). For the 
determination of carbonic anhydride, 50 c.c. of the liquor are precipi- 
tated with calcium chloride. The precipitated calcium carbonate is 
filtered off, dissolved in 50 c.c. standard hydrochloric acid, and the 
solution titrated back with soda. To determine the chlorine quanti- 
tatively, 50 c.c. are evaporated to dryness, the residue is taken up 
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with water and filtered; the filtrate is then mixed with a solution of 
ferrous sulphate and copper sulphate, filtered, treated with nitric 
acid and silver nitrate, and the precipitate boiled, collected, and 
weighed. For the determination of the total sulphur, 25 c.c. of the 
liquor are treated gradually with water, acidulated with hydrochloric 
acid, and containing an excess of bromine; the excess of bromine is 
expelled by boiling, and the solution filtered and precipitated with 
barium chloride. The sulphides are determined by adding zine sul- 
phate and ammonium chloride to 25 c.c. of the liquor, filtering, wash- 
ing the precipitate with water slightly acidulated with hydrochloric 
acid and containing an excess of bromine, heating to expel the excess 
of bromine, filtering, and adding barium chloride to the filtrate. For 
the determination of the thiocyanates, 50 c.c. are evaporated to dry- 
ness, the residue heated at 100° for four hours, then extracted with 
alcohol, the latter expelled by evaporation, the residue taken up with 
water, filtered, and precipitated with sulphurous acid and copper 
sulphate: 2NH,CNS + 2CuSO, + H,SO, + H,O = Cu,(CNS), + 
(NH,).SO, + 2H,SO,. The precipitated cuprous thiocyanate is dis- 
solved in nitric acid and thrown down with sodium hydroxide; the 
resulting cupric oxide, when multiplied by 0°96, gives the equivalent 
amount of ammonium thiocyanate. The sulphates are determined by 
evaporating 250 c.c. of gas liquor to dryness, adding water, removing 
the sulphides with zinc oxide, and precipitating the sulphates in the 
filtrate with barium chloride. To determine the ferrocyanides, 250 c.c. 


are evaporated, the residue dissolved in water, the solution filtered, 
and ferric chloride added to the filtrate. The precipitate is decom- 
posed with caustic soda, and the resulting ferric oxide titrated with 
potassium permanganate. 1 litre of gas liquor treated in this way 
was found to contain— 


Total ammonia 
Total sulphur. 
Ammonium sulphide 
carbonate .... 
chloride 
thiocyanate .. 
sulphate 
thiosulphate . . 
ferrocyanide .. ‘ D. B. 


Estimation of Phosphoric Acid: Oxalic Acid Method as 
Compared with the Molybdic Method. By D. Linpo (Chem, 
News, 49, 247—249).—From the results of previous experiments 
(this vol., 493—497) it is assumed that the molybdic method properly 
conducted can be safely taken as a standard. Therefore in the 
present communication several results are published of analyses of 
phosphatic mineral manures by the oxalic and molybdic methods. 
From these, it is inferred that as arule the oxalic acid method does not 
give strictly accurate results, owing to the practical impossibility of 
removing all the silica from solution; and a minute quantity of this 
substance in the presence of alumina is sufficient to impair the result. 
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Ferric oxide does not act in this way, except when present in notable 
quantities. Aluminium silicate is slightly soluble in ammonium 
citrate, but is precipitated by magnesia mixture. Silica should also 
be removed, as completely as possible, before adding ammonium 
molybdate. In order to avoid any inconvenience with regard to lime, 
with the oxalic acid method, the author proceeds as follows: Nearly 
neutralise with ammonia, precipitate with oxalate, heat, filter, con- 
centrate, filter again, make up filtrate to usual volume, add 1°5 to 
2 grams citric acid, then ammonia and magnesia mixture. Ammo. 
nium citrate retards the precipitation of calcium oxalate considerably ; 
therefore if the phosphoric precipitate is filtered off after four hours, 
or when sufficient excess of magnesium mixture is employed, two hours 
is long enough: there is no fear of any calcium being precipitated. 
The methods employed are fully described. D. A. L. 


Estimation of the Fuel Value of Coal according to Scheurer- 
Kestner. By F. Stoumann (Dingl. polyt. J., 252, 73—78).—This 
is a reply to Scheurer-Kestner’s criticisms that have appeared on the 
results of some observations made by the author with a new apparatus 
which Scheurer-Kestner considers to be only a modification of Frank- 


land’s calorimeter discarded by the inventor as inaccurate. 
D. B. 


Estimation of Starch and Glucose in Food. By C. Favutey- 
BacH (Bied. Centr., 1884, 71).—This is a modification of the method 
of Medicus. In order to obtain the starch in a soluble form, a solution 
of diastase is prepared in the following manner :—3¢ kilos. of new 
malt is pounded, mixed with 2 litres of water and 4 litres of glycerol, 
digested for eight days, decanted, pressed, and filtered. 5 drops of 
this solution is sufficient to transform 1 gram of starch: 15 drops con- 
tain 1 mm. of sugar, and the author deducts that proportion from the 
result. After the transformation of the starch, the liquid is diluted toa 
determined volume, filtered, and a portion inverted with hydrochloric 
acid; after exact neutralisation, the quantity taken is diluted so that 
it may contain 0'1 to 0:2 per cent. sugar; the reduction proportion 
between Fehling’s solution and glucose stands at 100 to 0°509. Titra- 
tion is first tried with 10 c.c. of sugar solution and varying quantities 


of Fehling’s solution; 40 c.c. are used for the final estimation. 
J. F. 


Examination of Cane-sugar and Dextrose; Decolorising 
Dextrose Solutions. By Casamasor and others (Bied. Centr., 1884, 
198).—Place the doubtful cane-sugar in a cup, add sufficient water to 
make it moist, heat to 50—100°. In 10 minutes the adulterated (with 
dextrose) sugar will form a gummy mass, which when cooled will 
still remain gummy, whilst the pure cane-sugar becomes drier than 
when hot. A more exact test is that of polarisation, when dextrose 
shows rotatory power immediately after solution, which is not the 
case with cane-sugar. Fehling’s solution shows in common solutions 
the presence of a reducing agent to the extent of 5 per cent., whilst in 
adulterated sugar 20 per cent. is found. To decolorise grape-sugar 
solutions, v. Korwin and Rosenblum add potassium permanganate equal 
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to 0°2 per cent. of the weight of starch; this is added to sugar solution 
at 45°, to which chalk has been added, and then the precipitate is 


filtered off, and the liquid evaporated down to sp. gr. 1°5 at 45°. 
E. W. P. 


Testing of Yeast. By E. Mess (Bied. Centr., 1884, 205—207). 
—A mixture of 400 grams pure cane-sugar, 25 grams ammonium 
hydrogen phosphate, and 25 grams potassium hydrogen phosphate is 
prepared, and of this 4°5 grams, dissolved in 50 c.c. plain water, is 
introduced into a light 70—80 em. flask fitted with a cork, through 
which two tubes pass. One of these is bent at right angles, the 
longer portion reaching nearly to the bottom of the flask, whilst the 
shorter part may be closed by a stopper; the other tube carries a 
calcium chloride tube. 1 gram of the yeast is then placed in the 
flask, and the whole well shaken. After weighing and heating at 30° 
for six hours, the flask and its contents are rapidly cooled, the stopper 
opened, the carbonic anhydride removed, and the whole again 
weighed. The results thus obtained (which represent the fermentative 
power of the yeast) are compared with those obtained by the use of 
an ideal and normal yeast producing from 4°5 grams of the sugar 


mixture, 1:75 grams CO,, thus: CO, found x 100 = fermentative 


1°75 
power. E. W. P. 


Examination of Olive Oil. By S. Carpi (Dingl. polyt. J., 252, 


87).—The author has found that on cooling cotton-seed oil for three 
hours at —20° it is less firm in consistence than olive-oil treated in the 
same manner. D. B. 


Examination of Tannin Extracts. By F. Simanp (Dingl. 
polyt. J., 252, 471).—For the estimation of tannin in tannin extracts 
the use of Léwenthal’s improved method (Abstr., 1883, 391), is 


of 


Extract of Remarks. 


H,O. Tannin, 
H,0. Tannin. 
100 pts. 
Calculated on 
100 pts. tannin. 


Dissolved in cold 
Difference on 


| Dissolved in hot 


Quebracho wood Per cent.) Per cent. 
(solid)......| 70°09 | 73°08 i ‘ The commercial product 
dried before analysis. 
Valonia (solid) | 68°59 | 70°44 ‘ . Prepared by the author 
and dried before analysis. 
15°09 | 15°47 , . 18°B., prepared by the 
author. 
13°72 | 14°31 ‘ . 32° B. 
Commercial ex- 
tract. 


23 -72 24°37 " 32° B. 
Chestnut wood.| 22°68 | 23°52 . . 31° B. 
Sumach.......| 10°75 | 13°38 . . 34° B. 


3r2 
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strongly recommended. It is shown, however, that when the solution 
is prepared with hot water, a larger percentage of tannin is obtained 
than when the extract is dissolved in cold water. Hence in investi. 
gating tannin extracts, it should always be stated whether hot or 
cold water has been used for dissolving the extract. The subjoined 
table (p. 931) gives the author’s results. 

D. B. 


Technical Chemistry. 


Self-purification of Sewage-contaminated Rivers. By F. 
Hutwa (Bied. Centr., 1884, 1—2).—This paper is the result of investi- 
gations made by the author on the water of the River Oder before it 
entered and after it had passed through the city of Breslau, receiving 
in its transit the sewage of the city. The standard of purity adopted 
was @ minimum (in 100,000 parts) of 50 parts total residue, 1°5 nitric 
acid, 3 chlorine and traces of ammonia and albuminoid ammonia, 
0°25 of oxygen to oxidise organic matter, and 18° to 20° of hardness 
(German scale). 

According to this scale, the water of the river before entering 
Breslau, although slightly contaminated, yielded an excellent drinking 
water after being filtered. In its progress through the city the river 
shows increasing pollution, and at its exit was greatly polluted; a 
short distance down the river the effects of dilution became evident; 
the self-purification of the river by the combined action of the oxygen 
of the air and of vegetable and animal life in the stream itself were 
very marked, the impurities diminishing so rapidly that at 14 kilos. 
distant from the city the water was as pure as when it entered it, 
neither chemical nor microscopical tests showing serious impurity. 
The author thinks it a mistake to forbid the outflow of sewage into 
rivers, provided that the outfall is below the city, aud the rapidity 
and volume of the stream are sufficient to carry the sewage to such 


w distance as will allow the operation of natural causes of purification. 
J. F. 


Preservative Effect of Ether- and Chloroform-vapour on 
Organic Substances. By R. Dusors (Died. Centr., 1884, 72).— 
Pears were placed under bell-glasses, the air of which was saturated 
with the vapour of chloroform, ether, alcohol, or water. The fruit in 
the first two vapours became discoloured in a few hours; in alcohol- 
vapour after two or three days, in the water-vapour they preserved 
their appearance many days. Weighed after many months the loss 
was : Chloroform, 6°75 per cent. ; ether, 2°5 per cent. ; alcohol, 0°6 per 
cent. ; and water-vapour, 1:14 per cent. The fruit in the latter case 
was covered with a coat of mould. 

In other experiments with anatomical preparations and whole 
animals, under glasses filled with ether-vapour, there was no decom- 
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position, only a loss of moisture. Blood so treated showed no altera- 
tion of the corpuscles after a long time—they were only drawn 
together somewhat more closely. 


Influence of Calcination and of Carbonic Anhydride on the 
Setting of Hydraulic Cements. By E. Lanprin (Compt. rend., 
98, 1053—1055. Compare Abstr., 1883, 754, 830).—The silicate, 
Si0.,2CaO, was prepared by heating pure lime and silica in the 
proper proportions at a bright-red heat for several hours. The 
product remained pulverulent, but was completely soluble in hydro- 
chloric acid. In one case only was it scoriaceous as described by 
Berthier. When this silicate is moistened with water, no heat is 
developed, and after 24 hours it acquires the consistency of soap, but 
its hardness is not increased even after many months. If, however, 
the substance, either freshly prepared or after it has been in contact 
with water for some time, is brought in contact with water charged 
with carbonic acid, it rapidly sets and the hardness of the mass in- 
creases as the absorption of carbonic anhydride progresses. 

The silicate, SiO,,CaO, was obtained in three forms by roasting 
its constituents at a high temperature for different lengths of time, 
viz. A, pulverulent; B, fritted; and C, fused. All these products 
were readily and completely soluble in hydrochloric acid. When finely 
powdered and moistened with water, A and B set without develop- 
ment of heat in exactly the same manneras mixtures of hydraulic 
silica and lime, but C did not set even after immersion in water for 
several years. If, however, they are placed in water charged with 
carbonic acid, all three varieties set and become extremely hard. 

It is evident that calcium silicates set with difficulty after being 
heated to a high temperature, and in all cases do not harden under 
water. In order to obtain the maximum hydraulicity, the process of 
calcination should be continued sufficiently, long to convert all the 
silica into hydraulic silica without fusing the product. The absorp- 
tion of carbonic anhydride is an essential factor in the setting of 
hydraulic cements, and is the only factor which determines the 
ultimate hardening of the mass. C. H. B. 


Application of Electricity in Chemical Industry. By F. 
Fiscner (Dingl. polyt. J., 251, 418—424)—Hermann (Ger. Pat. 
24,682, April, 1883) recommends the electrolytical deposition of zinc 
from dilute solutions of the sulphate by the aid of potassium, sodium, 
ammonium, strontium, magnesium, or aluminium sulphates, used 
singly or mixed together. Kiliani states that during the electrolysis 
of a solution of zinc sulphate of 1°38 sp. gr. (the anodes and cathodes 
consisted of zinc plates), the evolution of gas is greatest with a weak 
current, diminishing with an increasing current, and ceasing when 
3 mgrms. of zinc are deposited on 1 square centimetre pole surface 
per minute. The deposits obtained with strong currents were firm. 
From a 10 per cent. solution, the precipitate was obtained in the best 
form with a current of from 0°4 to 0°2 mgrm. zinc. From weak solu- 
tions, the zinc was always deposited in a spongy condition with evolu- 
tion of much hydrogen. Kailiani concludes that the size of the pole 
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surfaces depends on the intensity of the current and the concentra- 
tion of the solution. 

For the extraction of metals from ores, Blas and Miest employed a 
process which depends on the fact that the natural sulphides conduct 
electricity when they are rolled into plates whilst hot. These plates 
are then suspended as anodes in a suitable bath. For the separation 
of zinc from blerde the bath consists of zinc sulphate, and the follow- 
ing reaction takes place :—ZnSO, + ZnS = Zn + S + ZnSQy. The 
advantages of this process are (1) the ores do not require to be 
roasted ; (2) the sulphuris obtained as such; (3) less current energy 
is required for the decomposition of zine sulphide. In the case of 
galena, a bath of lead nitrate is used. Marchese has patented a 
similar process, the essential difference being the suspension in the 
depositing tanks of the ores in lumps or small pieces filled into iron 
baskets. 

Referring to the electrolytic extraction of copper, the author states 
that the firm of Siemens and Halske of Berlin have five machines (,, 
cach with 12 baths in action at the Oker Works. Each machine is 
worked with a water power of 4 to 5e. and deposits 1 kilo. copper 
per cell per hour, #.e., about 300 kilos. per diem. At the North 
German Refining Works in Hamburg, six Gramme machines (No. 1) 
and one Wohlwill machine are in operation precipitating 2500 kilos. 
of copper daily. Oescher and Mesdach have constructed a Gramme 
machine according to Wohlwill’s instructions, which yields 800 kilos. 
of copper daily. Hilarion Roux in Marseilles works with a No. 1 
Gramme machine (5 e.) connected with 40 baths having 900 square 
meters anode surface; the cathodes are only 0°5 mm. thick, and are 
5 cm. from the anodes. The machine makes 850 revolutions a 
minute, consumes 240 kilos. coal per day, and deposits with 8 volts 
and 300 ampéres 250 kilos. of refined copper. 

Keith’s process for refining lead is worked by the Electro-metal 
Refining Company in New York. The bath consists of lead sulphate 
dissolved in sodium acetate; gold, silver, and antimony are retained 
by the anode. 

The deposition of aluminium by electrolytic means is discussed by 
the author. According to Weldon, the cost of preparing alumina 
from bauxite at Pechiney’s works at Salindres, amounts to 9°7 per 
cent., that of the preparation of double chloride of aluminium and 
sodium 33°4 per cent., and for the decomposition of the double 
chloride with metallic sodiam 56°9 per cent. of the total expenditure. 
The manufacture of 1 kilo. sodium costs about 7 shillings, the largest 
item being for the costs of the vessels in which the sodium carbonate 
is heated with powdered charcoal, and which are so rapidly destroyed 
that their cost stands for one-half the total cost of sodium, and a 
third of the total cost of aluminium. It is further considered an 
impossibility to reduce alumina by carbon, for the reactions which 
occur correspond with the following numbers :— 
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2A1,0, + 3C 2Al, + 3C0, 
— 783,200 + 291,000 — 492,200 cal. 


Al,O, + 3C Al, + 3800 
—391,600 + 85,770 = —305,830 cal. 


Al.Cl, + 3H, Al, + 6HCl 
—321,870 + 132,000 = —189,870 cal. 


That in spite of these unfavourable thermochemical relations, 
sodium can be formed from sodium carbonate and carbon is explained 
by Weldon as follows:—When a mixture of sodium carbonate and 
carbon is heated intensely, some of the sodium oxide becomes disso- 
ciated, and the carbon then combines with the oxygen, sodium being 
liberated. The temperature required for the dissociation of Al,Q; is, 
however, considered to be unattainable on a large scale. 

The author is of opinion that if this explanation is correct there 
should be no difficulty in obtaining this dissociation temperature by 
the aid of the electric furnace. Moreover the reaction C + 2H,0 = 
CO, + 2H, corresponds with —136,800 + 97,000 = —39,890 cal., and 
yet it takes place when steam is passed over lignite coke heated to 
300—350°, a temperature at which steam could not undergo dissocia- 
tion; the reaction ZnO + C = Zn + CO yields —85,430 + 28,590= 
—56,840 cal. It therefore heat be supplied by external means reactions 
accompanied by the absorption of heat would be possible. 

For the separation of iron from the solutions of aluminium sul- 
phate, sodium sulphate, &c., Léwig and Co. in Goldschmieden deposit 


the iron electrolytically. When treating solutions of sulphates, the 
anode is to be of lead. The separation of the iron does not take place 
unless the production of oxygen at the anode can be almost entirely 
prevented. This is effected either by using an anode with a large 
surface or by causing as much resistance as possible to be offered to 
the passage of the current at the anode. D. B. 


The so-called Burning of Iron and Steel. By A. Lepesunr 
(Dingl. polyt. J., 251, 506—509).—The author attributes the burn- 
ing of iron to prolonged exposure to the action of red-hot fuel gases. 
A cast-iron plate which had been exposed for several years to the 
flame of a coal fire had the following composition :— 


Graphite 
Combined carbon 


Arsenic 
Phosphorus .......0seseeesececccccccscccccens 
Copper, nickel 
Oxygen combined with iron, sulphur, arsenic, phos- 
phorus, copper, and nickel 
Manganous oxide 
Silicic acid 
When wrought iron is heated to or near its fusing point and cooled 
slowly, without being welded, it becomes burnt iron. A piece of 
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melted wronght iron taken from the bottom of a gas-mill furnace at 
Riesa gave on analysis— 


Cc Si. P oO Mn. Cu. CoNi. 


0°052 — 0°223 — 0°177 — 0°450 0°157 


From a series of experiments on the burning of iron and steel, the 
author infers that the carbon in steel containing small quantities of 
manganese and silicon, burns away and thus reduces the hardness, 
firmness, and elasticity of the steel, whilst the carbon in steel rich in 
silicon and manganese does not burn away but is probably oxidised, 
which operation alters the properties of steel. Iron, however, is not 
oxidised in a similar manner. D. B. 


Process for Phosphorising Bronze or Brass. By J. Wuirine 
(Dingl. polyt. J., 251, 431).—Bronze or brass wire is placed for some 
time in-a solution of 0°125 to 5 per cent. phosphorus dissolved in 
ether, carbon bisulphide, or olive-oil, 5 to 10 per cent. of sulphuric 
acid, and 85 to 95 per cent. water. The metal takes up phosphorus. 
The wire is then drawn a size finer and introduced into a closed 
retort, the bottom is covered with a thin layer of phosphorus so that 
the resulting vapours come in contact with the wire. After this the 
wire is packed in wood-charcoal and ignited, and heated until it 
softens, and can be drawn a size still smaller. This treatment is 
alternately repeated until the wire has been reduced to the desired 
fineness. Wire prepared in this manner is said to be more indestruc- 


tible, takes a higher polish, and is less subject to corrosion. 
D. B. 


Researches on Russian Petroleum and Petroleum Lamps. 
By J. Biet (Dingl. polyt. J., 252, 119—123).—It is shown that the 
smaller the amount of luminosity afforded by a petroleum lamp the 
greater is the consumption of oil calculated on 100 units of illumi- 
nating power produced. A lamp burns proportionately the smallest 
—— of petroleum when it develops its full degree of brilliancy. 
The length of wick up which the petroleum has to travel, that is, the 
capillary attraction of petroleum, depends on the boiling point or the 
percentage of oils boiling above 270°, and is influenced by the diame- 
ter of the wick. In order to adapt the German round burners to 
Russian petroleum it is necessary to shorten the lower part of the 
glass chimney. Flat burners consume from 34 to 38 per cent. more 
oil than round burners, the Juminosity being the same in each case. 
Efforts should be made to induce the Russian petroleum industry to 
produce a petroleum oil for general use which shall not give off an 
inflammable vapour under 35°, and contain at the same time up to 
30 per cent. of heavy oils. It is further recommended to determine 
the quality of petroleum by distillation according to a uniform 
standard. 


Fractional Distillation of Mineral Oils in a Current of 
Steam. By F. Rasiysu (J. pr. Chem. [2], 29, 39—41).—The steam 
is introduced by means of a tube passing to the bottom of the dis- 
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tillation flask. The mixture of water and hydrocarbon vapours is 
passed through long cooling tubes and then washed, in Mendelejeff’s 
flasks. When the flasks become full, the steam is shut off and their 
contents are returned to the distillation flask. The mixture of 
vapours issuing from the last of the series of flasks is, after cooling, 
collected in portions of 65—70 c.c., and the sp. gr. determined. Also 
the proportion between the weights of water and oil is ascertained. 
The numbers obtained are used for coordinates in describing the 
curve by which each distillation is represented. The relative volume 
for the same sp. gr. becomes less each successive distillation, until a 
certain point is reached when for some time it exhibits no marked 
alteration. The deflection of the curves corresponds very closely with 
that observed in the ordinary process of distillation. The relative 
volume at first increases rapidly for the same sp. gr., then falls 
slowly, as is exemplified by the following table :— 


| 
0 7700) 7800-73000 00090 -8100)0 8209-8800 0 *8550 


135 | 215 | 330 | 570 
90 | 140 | 212 | 420 
84 | 127 | 208 | 343 
78 | 118 | 184 | 335 
70 | 114 | 172 | 321 
69 | 105 | 169 _ 
69 | 105 | 169 — 


Caoutchouc and its Applications. (Dingl. polyt. J., 251, 
459—461.)—For the manufacture of sets of elastic teeth, Bentelrock 
uses soft vulcanised caoutchouc for the gum, whilst the teeth and 
chewing surfaces are made of hard caoutchouc. According to De 
Tour-du Brueil the vulcanising of articles prepared from caoutchouc 
and sulphur can be performed in a boiling solution of calcium 
chloride. 

Kent works up india-rubber waste by grinding and mixing it with 
water, and thereby separates the india-rubber from the specifically 
heavier impurities. 

According to Burghardt caoutchouc is gradually oxidised in the 
air, forming a hard resin soluble in alkalis and containing 27°3 per 
cent. oxygen and a resinous mass containing 20 per cent. oxygen 
and insoluble in alkalis and benzene. Perfectly new and fresh 
vuleanised caoutchouc contains about 3 per cent. of the first resin, but 
is free from the insoluble resin described above. Good caoutchouc 
should not contain more than 0°5 per cent. water; brittle and hard 
caoutchouc contains from 5 to 10 per cent., which is given off on 
heating at 100° to 120°. The carbon in decomposed caoutchouc is 
reduced and the quantity of oxygen increased as may be seen from 
the following analyses. No.I is a normal sample; Nos. II to IV 
—. more or less damaged and brittle, No. V was very hard and 
rittle ;— 


ABSTRACTS OF CHEMICAL PAPERS, 


a II. III. IV. Vv. 
Carbon .... 77°91 72°53 70°43 65°09 64-00 
Hydrogen .. 10°33 11°31 10°59 10°04 9°26 
Sulphur.... 5°15 1:97 3:14 1:95 2°28 
Oxygen .... 661 1419 15°84 22°96 24°46 


The destruction of caoutchouc is facilitated by painting it with oil, 
especially olive-oil or palm-oil, as they promote oxidation. Certain 
dyes are also injurious to caoutchouc, particularly if they contain 
copper compounds. If caoutchouc is vulcanised with more than from 
2 to 2°5 per cent. of sulphur, the excess is oxidised by the oxygen of 
the air into sulphuric acid which then attacks the caoutchouc. The 
process of boiling the caoutchouc in caustic alkalis with a view to 
eliminate the excess of sulphur is injurious on account of its render- 
ing the surface porous, so that the oxygen of the air can more easily 
act thereon. A better method has been worked out, by Rowley who 
mixes only the theoretical amount of sulphur (2 to 2°5 per cent.) 
with caoutchouc, and vulcanises either in an aqueous solution of 
ammonia (12 per cent. NH;) or in the gas itself in the presence of 
steam. 

Gernez has patented methods of making and treating various mix- 
tures of either india-rubber or gutta-percha with sulphur, camphor, 


gum kauri, and the farina of mustard deprived of its oils and husks. 
D. B. 


Purification of Glycerol. By C. Motpennaver and C. Hery- 
ZERLING (Dingl. polyt. J., 252, 86).—The authors evaporate crude 
glycerol or soap-leys to dryness at a low temperature, treat the residue 
with 1—2 parts absolute alcohol, add 1—10 per cent. anhydrous 
sodium carbonate, and separate the deposited salts by filtration. The 
resulting alcoholic solution is then acidulated with sulphuric acid, 
the sodium salt separated, and the solution treated with lead oxide or 
lead salts, in order to remove the chlorine. . The alcohol is then 
expelled from the solution by distillation in suitable stills. 

D. B. 


Improvement of Inferior Wine by Addition of the Husks of 
Superior Grapes. By J. Nesster (Bied. Centr., 1884, 59—60).— 
The wine of 1882 was deficient in alcohol and contained much acid. 
The endeavour to improve it by the addition of the mark or pressed 
residue of the 1883 grapes was very successful. The percentage of 
alcohol was raised, the acids diminished, and many impurities re- 
moved. Certain precautions as to removal of stalks, &c., are recom- 
mended. J. F. 


Reduction of Extractive Matter by Clearing of Wine. By 
K. Porrete (Bied. Centr., 1884, 57—59).—The author found that 
when red wine is cleared with gelatin the percentage of extract is 
considerably reduced, and so really good natural wines may be reduced 
below the minimum, 65 per cent. of solid extract. 

The clearing of wine by gelatin has a considerable effect on the 
colour of inferior qualities, some of these being quite decolorised. 
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The treatment of red wine by Pasteur’s method also affects the 
colour, but the author’s opinion is different from that of other authori- 
ties, and the question remains undecided. J. F. 


Fermentative Strength of Beer Yeast in Distillery Mash. 
By K. Kruis (Bied. Centr., 1884, 72).—The experiments were made 
in order to find if beer barm could be used to replace the artificial 
ferments used by distillers, and it was found that it produced a 
tolerably energetic fermentation, and in a moderately short time 
accommodates itself to the temperature and conditions of a a 
mash. 2 


Action of Air on Beer Yeast. By D. Cocuin (Bied. Centr., 
1884, 203—205).—The cellular membrane of the yeast permits the 
passage of sugar solution, and after a short time fermentation com- 
mences ; if this endosmose occurs at the ordinary pressure, the solu- 
tion within is of the same strength as that without, but if the air be 
removed, then the internal solution is richer in sugar than the 
external. When there is no free admission of air to yeast, its action 
on sugar is considerably reduced. E. W. P. 


Beet Sugar. By E. v. Lippmann and others (Bied. Centr., 1884, 
201—203).—From the incrustation of lime salts in the evaporating 
pans, Lippmann has obtained, amongst other acids, a new acid which 
he believes to be closely allied to, if not identical with, hydroxycitronic 
acid. 

A. Nord states that to prepare strontianite in a proper condition 
for purifying sugar, it must be powdered, mixed with sawdust and 
“a small quantity of a cheap vegetable glutinous material,’ and 
worked into bricks, which when dried are burnt. Steffens recovers 
the ammonia contained in the alcohol employed for the removal of 
molasses, by adding sulphuric acid, when the sulphate formed is pre- 
cipitated after the alcehol has been sufficiently concentrated. 

E. W. P. 

Employment of Magnesium Sulphite and Ferric Chloride 
in Sugar Factories. By R. Bercreen and O. Licur (Bied. Centr., 
1884, 201).—Basic magnesium sulphite, MgSO, + 2Mg(OH), is 
employed in preference to the free acid, and it is prepared by passing 
sulphur dioxide into water, holding magnesia in suspension. Licht 
prefers to use ferric chloride instead of barium chloride for purifying 
crude syrups, because the organic acids are more easily precipitated, 
and the separation by means of lime facilitated. 

E. W. P. 


Recovery of Sugar from Molasses by Means of Lime. 
(Dingl. polyt. J., 251, 373—380 and 415—418.)—In order to diminish 
the quantity of insoluble lime salts produced in the preparation of 
calcium saccharate, and also during the washing, Manoury boils the 
molasses with lime and decomposes the resulting lime salts with 
sodium carbonate, calcium carbonate and alkaline salts being formed. 
The latter, however, are soluble, so that a certain amount of organic 
non-saccharine matter is removed from the saccharate ; had this been 
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in combination with lime it would have been insoluble in dilute alcohol, 
and have contaminated the sugar after saturation. ‘The loss of sugar 
is mainly due to the fact that a portion of the sugar does not combine 
with sufficient lime to form tri-saccharate. It is shown that in the 
preparation of calcium saccharate, according to Hissfeldt’s method, 
the smallest loss of sugar takes place. The purity of the saccharate 
depends largely on the mechanical procedure of the extraction. The 
impurity caused by the decomposition of the saccharate by potash 
salts of organic acids is unavoidable in all processes, and depends on 
the perfect combination of the sugar with the lime in the saccharate ; 
but the further contamination of the saccharate by the action of the 
excess of caustic lime in the saccharate on the potash salts depends 
on the rapidity of the extraction. As the caustic lime is but sparingly 
soluble in dilute alcohol, it is possible to remove the potash salts, 
which are more readily soluble, before appreciable quantities of lime 
are dissolved. In the first portions of the liquors, the largest quanti- 
ties of non-saccharine matter and sugar are dissolved in the following 
order :— 
Non-saccharine, Sugar. 

Kissfeldt. Manoury. 

Manoury. Weinrich. 

Weinrich. Scheibler-Seyferth. 

Scheibler-Seyferth. Eissfeldt. 


Drevermann. Drevermann. 


For dissolving approximately equal quantities of non-saccharine 
matter at the commencement of the extraction, the parts of ley 
required are given, and the amount of sugar dissolved under it— 

| a II. 
According to Parts. Parts. 
Manoury 1:00 2°89 
Eissfeldt ; 1:00 
Weinrich ; 2°79 
Scheibler-Seyferth .. 7° 3°97 
Drevermann ; 3°20 
Eissfeldt ; — 
Weinrich ? _— 
Manoury — 
Drevermann f — 
Scheibler-Seyferth .. 3 _ 


The first leys at the samg time contain the largest quantities of 
free potash, so that here the largest quantities of lime salts are formed, 
but owing to the different solubilities of the potash salts and the 
calcium saccharate in dilute alcohol, the first leys also contain the 
largest amount of undecomposed alkali salts, which gradually dis- 
appear, owing to the fact that in the subsequent portions of the leys 
enough lime and calcium saccharate is dissolved to decompose the 
alkali salts still in solution. The production of free potash in the 
leys is mainly caused by the action of soluble monobasic saccharate on 
the alkali salts, although to some extent it depends also on the action 
of the dissolved calcium hydroxide on the alkali salts, 
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Whilst according to Lippmann in the substitution process for the 
production of tribasic saccharate by continued agitation of a solution 
of molasses and milk of lime, a soluble monobasic calcium saccharate 
is formed, which, on boiling, deposits part of the sugar in a tribasic 
form, it was found that on introducing finely-divided lime into a su 
solution an immediate formation of the same saccharate was effected. 
On examining this, Steffen has discovered a new reaction and based a 
new process thereon. In order to completely precipitate the sugar 
from a solution, it was found necessary to employ a solution of sugar 
saturated with lime, containing not less than 33 parts dissolved lime 
to 100 parts sugar. On introducing a fresh quantity of lime into this 
solution, the sugar contained therein is immediately precipitated in a 

nular form as tribasic calcium saccharate. 

Wolters has patented a process for the recovery of sugar from 
aqueous solutions in the form of an insoluble tetrabasic calcium sac- 
charate. For its production, it is necessary to avoid a rise of tempera- 
ture during the mixing of the lime with the molasses. Over-burnt 
lime is ground and mixed with a quantity of an 8 or 10 per cent. 
solution of sugar, of which 1 mol. equals 3 mols. of lime. The mixture 
is then filtered, and the filtrate treated with 0°5 mol. lime. After 
careful agitation the mixture is decanted, when a precipitate is 
deposited composed of 1 of sugar and 4 of lime. D 


Dubrunfaut’s Lime Osmose Process. By J. pe Puypr (Bied. 
Centr., 1884, 60—61).—This process has been tried in a factory and 
somewhat modified, with good results. The leading feature of the 
process is the addition of lime to the molasses or syrup, the sugar 
forms with it a sparingly soluble monocalcic saccharate, whilst the 
alkalies are expelled from their organic combinations, and are easily 
diffused. The modification now suggested is that instead of lime, 
calcium chloride should be used, which combines with potash and 
soda, the chlorides of which are so soluble. The syrup purified by 
osmose is then added to fresh juice, which is treated with lime and 
carbonic acid ; sugar is obtained, and new syrup formed, the process 
being continuous. J. F. 


A Physical Property of Milk. By G. Recknacet (Bied. Centr., 
1884, 16—18).—The thickening of milk is irrespective of its tempera- 
ture, and hitherto has not been much investigated; it cannot be 
assigned to the escape of gases, because old milk which has been boiled 
and cooled behaves in the same manner. In view of the importance 
of the sp. gr. of milk to public analysts and general control, the 
German Government directed the author to investigate the subject. 
He found that when milk was kept at a temperature of 15° the 
thickening process proceeded slowly and took two days to complete. 
The density of the milk was increased 0°8° to 15° of Quevenne’s 
lactodensimeter, and variéd with the richness of the milk ; by cooling 
below 15° the process is hastened and is completed in six hours if the 
temperature is kept at 5° or below it. 

When thickened milk is warmed, it breaks up into fragments; on 
cooling, it again thickens. As to the cause, the author does not think 
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it due to the formation of acid, as miik which has become acidified is of 
less sp. gr. than before; nor does he think it due toa breaking up of the 
milk globules, as a low temperature delays that operation and hastens 
the thickening: he thinks it is caused by the swelling of the casein, 
and finds an analogy in the behaviour of glue, which at low tem. 
peratures absorbs much water, which is expelled when the temperature 
is raised. J. F. 


Blue Milk, Blue Cheese, and Ropy Milk. By M. Scumicer 
and others (Bied. Centr., 1884, 196—198).—Cheese made from milk 
separated from centrifugal machines turns blue: this is not due to 
bacteria, but to iron removed from the drum; the same result can be 
obtained by adding ferric chloride to ordinary cheese: the blueing of 
milk is doubtless produced by the same cause. Schmitt prevents the 
blueing by disinfecting by means of sulphur dioxide. J. Reiset 
prevents the above mentioned appearance by adding to 10 litres milk 
1 litre 1 per cent. acetic acid; this does not prevent the rise of cream 
nor damage the flavour of the butter. Another writer attributes the 
ropyness of milk to the use of bran as fodder. E. W. P. 


Cheese from Skim-milk, with Foreign Fats added. By C. 
Hansen and others (Bied. Centr., 1884, 199).—Skim-milk containing 
0°15 per cent. fat is made into cheese with the addition of 1:‘5—2 per 
cent. oleomargarine. Schrodt finds such artificial cheeses are not to 
be readily distinguished from pure cheese. Langfurth finds less vola- 
tile fatty acids in artificial American cheese than in pure sorts of 
English, Dutch, &c., origin. m Wa Be 


Application of Electrolysis in Preparing Indigo Vats. By 
F. Goppersroeper (Dingl. polyt. J., 251, 465—467).—In furtherance 
of his former researches on the use of electrolysis in dyeing and 
printing, the author gives a description of the method adopted by him 
for the preparation of the alkaline indigo vat. He mixes finely- 
divided indigo with a concentrated solution of caustic potash and fills 
a copper vessel half full with this mixture as also a porous cell, 
which is then placed into the copper vessel. The latter communicates 
with the negative pole of a galvanic battery or dynamo machine, 
whilst into the solution contained in the porous cell a large platinum 
plate is placed, which forms the positive pole. The apparatus is then 
warmed gently, and the current passed through for 3—4 hours. At 
the negative pole, i.e., in the copper vessel, hydrogen is liberated with 
the formation of much froth and the characteristic odour of the 
indigo vat. The indigo-blue is converted into indigo-white, which 
dissolves in the alkaline solution. The resulting yellowish-green vat 
is then used for dyeing cotton fabrics indigo-blue. D. B. 


Dyeing Cotton-yarn with Aniline-black in the Cold. By 
A. Renarp (Dingl. polyt. J., 251, 425—428).—The author describes a 
process for producing aniline-black on cotton without the application 
of heat. The ordinary method of dyeing cotton-yarns with aniline- 
black consists in introducing the material into a cold bath containing 
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aniline, hydrochloric acid, sulphuric acid, and potassium dichromate, 
and heating at 50--60° as soon as the colour begins to develop. In 
the author’s process, the same substances are used, but the proportions 
are different. The best results are obtained with the following mix- 
ture :—For 100 kilos. cotton, 16 to 20 kilos. hydrochloric acid, 21° B; 
20 kilos. sulphuric acid, 66° B. ; 8 to 10 kilos. aniline oil ; 14 to 20 kilos. 
potassium dichromate; and 10 kilos. ferrous sulphate. The presence 
of the latter is not absolutely necessary, but it helps to increase the 
stability of the colour. The amount of water used is much smaller 
than in the ordinary process, as the reaction must take place in a 
shorter time and without the help of heat: hence the form of the dye 
vats has to be altered, to admit of the smallest quantity of solution 
being employed. The aniline is mixed in the vat with hydrochloric 
acid previously diluted with an equal volume of water, the sulphuric 
acid diluted to the same degree is then added, and finally the solution 
of ferrous sulphate. The dichromate is dissolved in another portion 
of water. The yarns are boiled, washed, and wrung out, after which 
they are placed on reels fixed over the vat. The solution in the vat 
is diluted with water, and to it half the dichromate solution is added. 
The reels are then rotated for 1 to 14 hours. The goods are now 
taken out of the vat; the remaining half of the chromium solution is 
added and the dyeing continued, until the desired shade is produced. 
The dyed fabric is then washed and boiled in a soap solution con- 
taining 5 grams of soap per litre, and about 2 per cent. sodium car- 


bonate. The resulting black is sufficiently fast for all purposes, being 
unaltered in the air or when exposed to the action of dilute sul- 
phurous acid. Bronze and blue blacks are produced in a similar 
manner : it is necessary, however, to use a smaller amount of chemicals 
and reduce the time of dyeing. The bronze colour is obtained by 
washing and drying the unsoaped cotton, whilst the blue-black is 
formed by treating the soaped fabric with sodium carbonate. 


D. B. 

Preparation of Blue Colouring-matters. (Dingl. polyt. J., 
252, 78—82.)—For the preparation of blue sulphuretted dye-stuffs, 
10 kilos. dimethylaniline are dissolved in 10 litres hydrochloric acid of 
21°5° B. and 50 litres water, and treated gradually with a solution of 
7 kilos. sodium nitrite in 25 litres water. The product is mixed with 
an excess of ammonium sulphide (about 20 litres), heated, and agi- 
tated until the unattacked ammonium sulphide has been expelled. 
The mixture is then cooled, and the aqueous liquor separated from the 
resulting resinous sulphur compound by filtration (Actien. Ges. f. Anil. 
Fab. Berlin). 

Bernthsen obtains a blue colouring-matter by heating 10 parts of 
diphenylamine with 4 parts of sulphur at 250—300°. Hydrogen sul- 
phide is evolved and thiodiphenylamine obtained. The latter is 
purified by distillation and several crystallisations from alcohol. It 
is converted into a nitro-compound by treatment with 5 parts nitric 
acid of 40° B. On treating the nitro-derivative with acid stannous 
chloride (or other reducing agent), a colourless liquid is obtained con- 
taining the stannochloride of a leuco-base, and on oxidising this a 
violet colouring-matter is obtained. The dye-stuff may be fixed 


— -. 
~~ 


—- oratr rs @ 


oe 


944 ABSTRACTS OF CHEMICAL PAPERS. 


directly on the animal fibre, and is adapted to the dyeing of animalised 
or tanned cotton fabrics. 

For the preparation of orange dye-stuffs and their conversion into 
blue sulphuretted colouring-matters, Méhlau dissolves 14 kilos, 
nitrosodimethylaniline hydrochloride and 8°5 kilos. dimethylaniline in 
45 kilos. warm hydrochloric acid of 1:16 sp. gr. On adding water to 
the mixture and neutralising the acid, the colouring matter is depo- 
sited. For the formation of the blue dye, the acid aqueous solution of 
rubifuscin is treated with a reducing agent (zinc, tin, iron, sulphurous 
anhydride, thiosulphates, ammonium sulphide, hydrogen sulphide) at 
the ordinary or an elevated temperature, until the conversion into a 
leuco-compound is completed. 

Fischer treats trichlorobenzaldehyde (m. p. 100—110°) with 
dimethyl- or diethyl-aniline, and obtains crystallisable leuco-bases, 
which produce bluish-green colours on oxidation. On heating 1 part 
trichlorobenzaldehyde with from 2 to 3 parts dimethylaniline in the 
presence of zinc chloride, a new leuco-base is obtained, which has the 
composition C,;H.,Cl,;N2, is sparingly soluble in water and alcohol, and 
crystallises from hot alcohol or benzene in needles melting at 128— 
129°. When this leuco-base is oxidised in an acid solution, it yields 
a colour base having the formula C.;H.;Cl,N.O. It forms crystal- 
line salts, and imparts a bluish-green colour to the fibre. 

Meyer describes the preparation of substituted isatins and their 
conversion into substituted indigo. He subjects aniline, toluidine, 
xylidine, cumidine, naphthylamine, their alkyl or halogen substitution 
products, or the corresponding diamines to the action of dichlor- 
(dibrom- or diiodo-) acetic acid or its amides. The direct products of 
the reaction are substituted imesatins, which readily give up the 
imido-group for oxygen when treated with strong acids or bases, 
yielding isatin or substituted isatin. The reactions are explained by 
the following equations :— 


C.H,Cl,0, + 4NH,Ph — C,,H,)N,O + 2NH;PhCl + H,0 + H;; 
Dichloracetic Aniline. Phenylimesatin. 
acid. 
C\,HioN,O + H,0 = C.,H;NO, + NH,.C,Hs. 
Isatin. 
C,H,Cl0, + 4(NH..C;H;) = OwHyN,O + 2[NH,(C;H;)Cl] + 
Toluidine, Substituted imesatin, 
H,0 + 2H; 


C,,H,,.N,0 + H.0 as C,H,NO, + NH,.C,Hy;. 
Substituted isatin. 
The resulting isatin or the substituted isatin may be converted into 
indigo or substituted indigo by reducing the hydrochloride with zinc 
and glacial acetic acid. D. B. 


Quinoline and Pyridine Compounds. (Dingl. polyt. J., 252, 
123—126.)—Jacobsen states that for the preparation of yellow dye- 
stuffs from pyridine and quinoline bases the phthalic anhydride may 
be replaced by chlorinated phthalic acids. The yellow dye obtained 
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by the action of phthalic ecid on the coal-tar bases boiling at 235— 
240° is identical in properties and composition with that obtained 
from quinaldine and phthalic acid. The same dye is formed from 
methylquinoline obtained by the reduction of orthonitrobenzyliden- 
acetone. Yellow dyes are obtained also by converting cumidine into 
cumoquinaldine or trimethylquinaldine by treatment with aldehyde 
and hydrochloric acid, and heating with phthalic anhydride, phthal- 
imide, nitrophthalic acid, or chlorinated phthalic acids. 

Pure quinoline does not form a yellow dye with phthalic acid. 
Yellow dyes are obtained, however, by methylating (ethylating, 
amylating, &c.) quinoline and treating the product with phthalic 
anhydride or substituted phthalic acids. 

For the preparation of hydroxyquinolines, the Farbwerke treats 
sulphonic acids of primary aromatic amines with glycerol and sul- 
phuric acid, and adds aromatic nitro-compounds. 

Knorr obtains quinoline derivatives, whose pyridine nucleus is 
hydroxylated, from ethyl acetoacetate and its alkyl and halogen sub- 
stitution products on the one hand, and aromatic monamines (aniline, 
toluidine, xylidine, cumidine, naphthylamine, amidoanthracene, 
amidobenzoic acid, or their alkyl or halogen substitution products, 
chlorine, bromine, iodine, methyl, ethyl derivatives, as well as their 
azo-derivatives) on the other hand, by heating them in equivalent 
quantities at 120° for several hours and treating with sulphuric acid. 

Ladenburg and Roth show that the piperidine prepared from pyri- 
dine by synthesis is identical with the base obtained from pepper. 

Kénigs and Geigy describe the preparation of hydroxypyridine- 
carboxylic acid from hydroxyquinolinic acid as well as the formation 
of pyridinedisulphonic acid, by heating piperidine with concentrated 
sulphuric acid. On treating this with phosphorus pentachloride, 
trichloropyridine is obtained. D. B. 


Preparation of Anthraquinone Compounds. By H. Enaezt- 
sina (Dingl. polyt. J., 252, 183).—On heating 1 part anthraquinone- 
sulphonic acid with 2 parts fuming nitric acid and 3 parts sulphuric 
acid, the temperature rises rapidly towards the completion of nitra- 
tion, and sulphurous anhydride is evolved; as soon as this ceases, the 
mixture is heated for 10—15 minutes at 180—185°. The resulting 
mass consists of a red and blue colouring-matter, the red being more 
soluble in alcohol than the blue. The blue dye is readily soluble in 
water, and forms blue salts with bases (basic and normal), the red 
dye forming red normal and blue basic salts. Both dyes are fixed by 
mordanted vegetable fibres. D. B. 


Preparation of Ammonium Albuminate. By E. Mura (Dingl. 
polyt. J., 252, 86).—The author uses a compound of casein with 
ammonia—called ammonium albuminate—as a substitute for ordi- 
nary paper size. He mixes 100 kilos. dry casein with 10 kilos. 
pulverised ammonium carbonate and 1 kilo. ammonium phosphate 
until the mixture assumes a uniform appearance and pale yellow 
colour. The reaction is completed in from 15—20 hours. 

D. B. 
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Composition of Turkey-red Oil and its Mode of Action. By 
A. Miitixr-Jacoss (Dingl. polyt. J., 251, 499—506, and 547—552).— 
The following is a summary of the researches which form the subject 
of this paper. Turkey-red oil is a saturated solution both of un- 
altered oil (triglyceride), and of decomposition products of sulpholeic 
acid in the alkali salts of this or an analogous acid, e.g., sulphoricin- 
oleic acid. It acts as a mordant, inasmuch as it gives up its oil in a 
finely divided form to the fibre. In the process which gives the best 
results, the sulpholeates are removed as much as possible by means of 
washing, whilst in the less complicated processes the property pos- 
sessed by sulpholeic acid—to form insoluble salts with aluminium 
hydroxide—is simultaneously utilised for the fixation of the mordant. 
The preference given to the product from castor-oil depends on the 
presence of a larger amount of oil in the corresponding sulpholeic 
acid, so that such Turkey-red oil gives up a greater proportion of oil 
to the fibre than the analogous products of other triglycerides. It is 
evident, therefore, that the ‘‘ new process ” which has revolutionised 
Turkey-red dyeing could not have been discovered until the most 
suitable conditions for preparing this product had been fully and com- 
pletely attained. The experiments made by Runge, Mercer, and 
Greenwood, as well as those of Keyser, failed owing to the fact that 
the methods which they adopted for obtaining the mordant were 
accompanied by the evolution of sulphurous anhydride. The so- 
called “ Acide sulfoleique’’ mordant used for the fixation of aniline 
dyes also made but little progress, since the characteristic feature of a 
Turkey-red oil, i.e., complete solution in water of a definite amount of 
an unaltered oil was disregarded in its preparation. 

In 1873 the author published the results of some experiments made 
with a view to simplify the Turkey-red mordanting process, based 
on the conversion of the triglycerides into a finely divided emulsion by 
the addition of a solution of gum and an alkaline hypochlorite. The 
experiments were very successful, as by the use of the resulting mor- 
dant once passing replaced the usual oft-repeated soap-baths, a bright 
and permanent colour being obtained. Subsequently, the author took 
out a patent for the preparation of a mordant known in commerce 
under the name of Turkey-red oil, and in his specification he described 
minutely the conditions required for the successful preparation of a 
mordant. Thus far, the author claims a share in the “ new Turkey- 
red process.” D. B. 


Tincture of Nux-Vomica. By M. Conroy (Pharm. J. [3], 14, 
461—462).—In order to study the effect of alcohol of various strengths 
on nux-vomica, several lots of the same sample of finely-powdered 
nux-vomica were extracted by the British Pharmacopoeia process with 
alcohol of different strengths: (1) proof spirit; (2) a mixture of half 
proof and half rectified spirit; (3) rectified spirit as recommended in 
the British Pharmacopoeia ; (4) stronger rectified spirit; (5) a mix- 
ture of equal parts of absolute alcohol and rectified spirit ; (6) absolute 
alcohol. The table given below shows the specific gravities of these 
menstrua, and the results of the analysis, &c., of the tincture :— 
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menstruum at 
tincture at 60°F. 
ry ex- 
tract from tinc- 
Total alkaloids per 
per 


Specific gravity of 
Specific gravity of 


Per cent. d 
Strychnine, 
cent 


1°353 0 °209 
1°320 0° 209 
1-056 0°190 
0 °957 0°119 
0°803 0-081 
0°748 0 032 


AAS oto | No. of experiment. 


eccce 
| S528 


From these results, it is evident that the rectified spirit of the 
Pharmacopoeia, and alcohols of greater strength, are unsuitable as 
menstrua for the extraction of nux-vomica; the reason is that the 
strong spirit hardens the cell-walls, by coagulating albumin and absorb- 
ing water, and therefore impedes osmotic action, whereas dilute 
spirit softens the cell-walls, causing them to swell up, promotes 
osmose, and consequently solution. The best menstruum is No. 2 
spirit (sp. gr. 0°882). D. A. L. 


Purgative Principle of Croton.oil. By H. Senter (Pharm. J. 
[3], 14, 446).—By means of alcohol, commercial croton-oil may be 
separated into two portions, one soluble, the other insoluble in this 
medium (this vol., p. 909); the former contains the vesicating prin- 
ciple, whilst the latter is non-vesicating, and constitutes the purgative 
principle which may be obtained, therefore, by simply washing croton- 
oil with alcohol until nothing more is dissolved. It is administered 
in the form of pills with extract of hyoscyamus. In doses equivalent 
to the non-vesicating oil in ;4; minim of ordinary croton-oil, it gives 
rise to slight nausea, uncomfortable sensation, but no appreciable 
effect ; in doses equivalent to the amount of this oil in a half minim 
of ordinary croton-oil it acts as a very powerful purgative. The 
vesicating principle irritates the alimentary canal, gives rise to 
nausea, but does not purge. D. A. L. 


Spontaneous Decomposition of “Explosive Gelatin.” By 
C. E. Munroz (Chem. News, 49, 259).—A sample of camphorated 
explosive gelatin was wrapped in paraffin-paper, and this parcel in 
light brown paper. After some time, more than a year, the volume 
had diminished considerably, nitrous fumes were evolved, and had 
attacked the paper, whilst clusters of fine crystals were found on the 
outside of the paper. The mass was friable, and after a short immer- 
sion in water disintegrated ; and the camphor odour, which was quite 
strong upto this stage, scon disappeared. The water was straw coloured, 
gave a strongly acid reaction, contained traces of nitrous (but no 
nitric) acid along with oxalic acid, and a sugar-like substance giving 
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glucose reaction with Fehling’s solution. The paraffin remained un. 
changed, but neither glycerol, nitroglycerol, nor gun-cotton could be 
detected. D. A. L. 


Experiments with Compressed Gun-cotton. By W. v. 
Forster (Dingl. polyt. J., 251, 371—373).—In replying to a criticism 
by O. Guttmann, the author states that he is able to determine how 
far his experiments in which the explosion took place in an open 
space are of use as a basis of inferring what took place in a confined 
space. He is of opinion that the experiments hitherto made and the 
theories hitherto advanced, do not fully explain this point, and although 
his experiments do not completely develop the theory of explosion, they 
establish additional principles. His process for rendering gun-cotton 
and gun-cotton cartridges waterproof is effective, inasmuch as gun- 
cotton which has hitherto been considered insoluble is dissolved, and 
forms the coating of the substance itself. He is aware that points of 
eutrance are left open to the water, and to make the surfaces perfectly 
impervious to water he varnishes the pieces of gun-cotton after treat- 
ment, with acetic ether. In regard to the spontaneous decomposition 
of gun-cotton, the author states that gun-cotton even when badly 
prepared under ordinary conditions, will not decompose with produc- 
tion of fire or even explosion. D. B. 


Three Processes for Obtaining the Albuminoid Matter from 
Potato Waste. By W. Kerte (Bied. Centr., 1884, 172—174).—A 
considerable amount of albuminoid matter is contained in the liquid 
from which the potato-starch has separated; to recover this, and to 
use it as fodder, 12 to 14 litres of sulphuric acid is added to 45,000 
litres of liquid, or 4 litres sodium silicate solution mixed with 12 litres 
sulphuric acid, or else acid dextrin solution; this is prepared from the 
waste pulp in the cylinders, 102 litres of this pulp (which con- 
tain about 6 kilos. starch) are mixed with 9 litres acid and 34 litres 
water, and the whole is heated with steam in a large vessel. The 
author proceeds with the description of the apparatus employed, and 
states that the precipitate so obtained, after neutralisation with soda, 
may be given to cattle, and although it contains sodium sulphate, no 
unpleasant effects have been observed. When dried, the mass con- 
tains over 40 per cent. of albuminoids, and about 0°4 per cent. fat. 

E. W. P. 
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A Mercury Galvanometer. By J. Carpentier (Compt. rend., 
98, 1376—1377).—In 1881 the author made experiments similar to 
those described by Lippmann (this vol., p. 881), and constracted a 
galvanometer on the same principle. C. H. B. 


A Mercurial Electrodynamometer. By G. Lippmann (Compt. 
rend., 98, 1534—1535).—A small parallelopipedal chamber, filled 
with mercury and communicating laterally with the two branches of 
a manometer, is supported in the centre of a bobbin of copper wire. 
The current passes throngh the wire and then through the mercury, 
and the manometer shows a permanent deviation due to the electro- 
dynamic action exerted on the mercury by the remainder of the 
circuit. The deviation is strictly proportional to the square of the 
intensity of the current, and the apparatus can be used to measure 
alternating currents. All the parts of the apparatus are rigid and 
immoveable with the exception of the mercury, and even in this latter 
case the points at which the current enters and leaves the mercury 
have an invariable position with respect to the rest of the apparatus. 
In consequence of this rigidity, the form and sensibility of the appa- 
ratus remain perfectly constant. 

This instrament can be constructed to measure currents in absolute 
measure, for the pressure p indicated by the manometer is connected 
with the intensity I by the formula 


p= 5h 


where E is the thickness of the layer of mercury and C is the intensity 
of the magnetic field produced at the centre of the bobbin by a 
current of unit intensity. The former is measured directly; the 
latter is deduced from the dimensions of the bobbin and increases 
indefinitely with the number of turns of the copper wire. In the 
mercurial galvanometer (this vol., p. 881) both the numerator and 


denominator in the expression fy have a maximum limit. The author 


criticises Carpentier’s note (preceding Abstract). C. H. B. 


Heat liberated by the Compression of Solid Bodies. By 
W. Serine (Ber., 17, 1215—1217).—Jannettaz states (Ber., 17, 98) 
that a block of bell-metal subjected to a pressure of 6000 atmospheres 
showed signs of melting on its surface, and inferred from this that a 
considerable liberation of heat had been caused by the pressure. 
Spring has subjected acephorone (m. p. 28’) and also azoxy- 
benzene (m. p. 36°) to a pressure of 7000 atmospheres, but in neither 
case has the least sign of fusion been apparent. In order to prove 
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that no local heating takes place, he substituted gunpowder for these 
substances, so that any local heating would cause the ignition of the 
whole mass : no ignition took place. The author believes the effect 
observed by Jannettaz to be due to friction. In Jannettaz’s experi- 
ments, the metal was pressed between two plates, so that lateral 
motion (with friction) was possible; whereas Spring’s experiments 
were conducted with a closed pressure chamber, thus preventing any 
lateral movement. oe a 


Relation between Molecular Weight and Velocity of Eva. 
poration of Liquids. By C. Scnaut (Ber., 17, 1044—1058).—In a 
former paper (this vol., p. 551) the author states that the time of 
evaporation of equal weights of liquids, each heated in its own vapour, 
is inversely proportional to their molecular weights; or that quan- 
tities by weight of different liquids proportional to their molecular 
weight, when heated in their own vapours, evaporate equally quickly; 
or lastly, that equal weights of two substances, when heated in their 
own vapours, evolve quantities of vapour which, when sufficiently 
heated, occupy, according to Avogadro’s law, equal spaces in equal 
times. A complete description of the complicated apparatus, by 
means of which these propositions were proved, is given in this 
paper, and also an account of a large number of estimations. Eleven 
substances have been tried, and if the time of evaporation of benzene 
be taken at 1, the time of evaporation of equal volumes of vapour 
(which represents quantities in proportion to the molecular weight) 
is as follows :— 


Sulphide of carbon = 1:00 Tetrachloride of carbon = 0°945 


Ether 0°99 Ethy] acetate 
Ethyl bromide.... 0°97 Acetone 
Chloroform 0°94 

Ethy] iodide 0°98 


Dependence of Boiling Point on Pressure. By G. W. A. 
Kantpaum (Ber., 17, 1245—1262; and 1263—1272).—These papers 
are in continuation of the author’s earlier communication on this 
subject (this vol., 141), and give the results of the careful examination 
of about 50 compounds. The influence on the resultant numbers due 
to error of experiment is believed not to excced 0°001 in the case 
of the specific remission,* and 1°5° in the case of boiling points. 

A comparison of the results obtained leads to the general law that 
at Omm., ‘the specific remission and also the reduction in boiling 
point vary in direct proportion to the boiling point;” or, in other 
words, the specific remission and reduction in boiling point in 
homologous compounds vary with the introduction of CH, in a 
manner similar to that in which the boiling point varies. This law 
has a special interest, as likely to be of service in determining the con- 
stitution of a substance and the size of its molecules. For—as the 


* Specific remission (sp. r.) is the relation of the reduction in boiling’ point te 
the reduction in pressure. 
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change of boiling point is caused by the reduction in pressure—the 
different reduction in boiling point of various compounds for the 
same reduction of pressure shows that the pressure on each molecule 
of one liquid, caused by the pressure of the air, is different from that 
on each molecule of another liquid. But since the absolute reduction 
in pressure is the same in both cases, the different reduction in boiling 
point would appear to be due to the different size of the single mole- 
cules in the two liquids; and therefore the difference in the reduction 
of temperature for the same reduction of pressure would be a measure 
of the relative size of the molecules. 

In homologous series, the average numerical results obtained are, 
that a variation in composition of CH, causes a variation in specific 
remission of 0°01, and in the reduction of boiling point of 7°6° for 
0mm. pressure. These numbers agree with the observations in 
17 cases, but disagree in 3 cases, but the author is not prepared at 
present to regard these numbers as having more than a subordinate 
signification. 

Attention is called to the fact that the difference in boiling point 
between various substances is less at a low pressure than at the ordi- 
nary pressure of theair. The reputed fact that different substances 
are more easily separated by fractional distillation under low than 
under ordinary pressures, cannot have its origin in the boiling points 
lving further apart in the former than in the latter case; but, if 
really a fact, must be due to some entirely different cause. 

In the numbers obtained certain regularities are, as already said, 
to be observed, but still there are many irregularities. And this was 
to be expected, for we may express the equation for the boiling point 
of a substance as 


S=C+A+D+0+H+4+Z, 


where C is the cohesion, A the adhesion, D the pressure of air and 
vapour, O the surface tension, H the pressure of liquid on itself, and Z 
the increase of cohesion caused by D, O, and H. In every case, 
boiling will commence when the heat given to the liquid exceeds the 
value of 8. In the present case, therefore, it is only one of the elements 
determining the boiling point which has been eliminated, and that the 
simplest one. It is thus clear that most, if not all, the irregularities 
to be observed ut ordinary pressures will still be observed at 0 mm. pres- 
sure,and many perhaps in a more marked degree. Probably the most 
important of the elements of the above equation beyond D are C and A. 
The results obtained by other investigators show that adhesion does 
influence the boiling point, and that it varies with the material com- 
posing the boiling vessel ; but little is at present known as to the extent 
of such influence. It would however appear that it is the cohesion of 
the liquid which chiefly determines the boiling point when the pressure 
is removed, and tends to hinder the change of aggregation from the 
liquid to the gaseous state. 

A generally accepted definition of boiling point is “the temperature 
at which the vapour tension of the liquid is sufficient to counter- 
balance the pressure of the air.” But the author shows that this 
definition of boiling point is quite wrong, as the effect of cohesion in 
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hindering change of aggregation is entirely omitted. The tension of 
the molecules given off from the surface of a liquid is sufficient to 
2ounterbalance the pressure of the air, at a temperature decidedly 
below that necessary for entirely overcoming the cohesion. This is 
shown to be experimentally true by a comparison of the author's 
numbers with those of Landolt. Landolt determined the vapour 
tension; the author the actual boiling point; and in each case his 
numbers were higher, in many cases very considerably higher, than 
those obtained by Landolt. The author defines as boiling point “ the 
temperature of the vapour of a liquid in motion at which all its mole- 
cules pass from the liquid to the gaseous state without change of 
pressure.” Se 


Dissociation of Salts containing Water and Relation of 
the Dissociation to the Molecular Volume of the Combined 
Water. By W. Miver-Erzpacn (Ber., 17, 1417—1421).—In these 
experiments, the vapour-tension of the water in the salt is compared 
with that of pure water; the ratio of these tensions gives a measure 
of the energy with which the water is held in combination in the salt. 
In many cases the tension diminishes after a portion of the water is 
lost, e.g., sodium phosphate, Na,PO, + 12H,0, tension ratio at 17° = 
0°67; after loss of 25 per cent. of water, tension ratio at 16° = 0°30. 
The vapour-tension appears to decrease with a decreased molecular 
volume for the water in the salt: for instance, with three salts con- 
taining 10 molecules of water of crystallisation :—Na,SO, + 10H,0, 
mol. vol. of water = 16°7, tension ratio = 0°78; Na,CO, + 10H,0, 
mol. vol. of water = 15:2, tension ratio = 0°67; Na,B,O, + 10H,0, 
mol. vol. of water = 14°8 to 13°2, tension ratio = 0°28. A. J. G. 


General Law of Freezing of Solvents, and Deductions 
therefrom. By F. M. Raoutt (Ann. Chim. Phys. [6], 2, 66—125). 
—In this extensive memoir are collected together the results obtained 
in an investigation on the lowering of the freezing point of liquids by 
the solution in them of various substances; the sources of experi- 
mental error are also discussed, and deductions drawn from the 
results as to the determination of molecular weights, and the sub- 
division of a base between two acids (comp. Abstr., 1880, 523; 1882, 
1260; 1883, 7, 278, 952). 

Part I. Hzperimental.—If A represent the coefficient of lowering, 
i., the lowering of freezing point produced by 1 gram of substance 
dissolved in 100 grams of solvent, M the molecular weight of sub- 
stance dissolved, and T the molecular lowering of freezing point, 1.e., 
the lowering of freezing point produced by the solution of 1 molecule 
of substance dissolved, then MA = T. Practically it is found ad- 
visable to experiment with very dilute solutions in order to avoid errors 
arising from arbitrary evaluations of the water of crystallisation or com- 
bination of the substance dissolved. The solvents employed were water, 
benzene, nitrobenzene, ethylene dibromide, acetic and formic acids. 
The method of experiment consisted, in outline, of determining the 
freezing point of the solvent with and without the substance dissolved 
within a short interval of time. If P be the weight of the solvent, 
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P’ that of the substance dissolved, K the lowering of the freezing 


; : P —T re , 
point, then the coefficient A = Kp x 100" The liquid is cooled, while 


constantly stirred, to about }° below the freezing point. The thermo- 
meter quickly rises, and then remains stationary at a certain point 
for a short time. This point is taken to be the freezing point. The 
magnitude of errors due to reading the thermometer scale, radiation, 
incomplete immersion of the stem of the thermometer, displacement 
of zero point, and alteration in the liquid during the experiments, are 
fully discussed. The conditions necessary in order to obtain com- 
parable results are also carefully examined. 

The conclusions arrived at, illustrated by a selection of examples in 
the memoir, are given below. 

(1.) All substances, solid, liquid, or gaseous, when dissolved in a 
liquid which can be solidified, lower the point of soliditication. 

(2.) In the case of the solvents examined, the molecular lowering 
of freezing point, due to the solution of different substances, approxi- 
mates to one of two valnes, one of which is double the other; these 
vary with the nature of the solvent. 

These mean values are 117 and 58 for ethylene dibromide, 72 and 
36 for nitrobenzene, 49 and 24 for benzene, 39 and 18 for acetic acid, 
28 and 14 for formic acid, 47—37 and 18°5 for water. The higher «f 
each of these pairs of values is the more common, and is designated 
by the author the normal value, and the lower the abnormal value. 


EXAmMPLEs. 
Molecular 
Molecular Coefficient coefficient 
Solvent. Substance dissolved. weight. A. T = MA. 
Acetic acid Methyl iodide. ... 142 0°273 38'8 
Naphthalene .... 128 0°306 39°2 
Formic acid .... 46 0°793 36°5 
Sulphuric acid ., 98 0°189 18°6 
“ Hydrochloric acid 365 0°471 172} 
Benzene Methyl iodide.... 142 0°335 50°4 
Naphthalene .... 128 0°31 soa } 
Ethyl formate .. 74 0°666 49°3 
Methyl alcohol .. 32 0-791 25°3 
Formic acid .... 46 0504 23°2 
Hydrochloric acid 365 1:°071 39°1 
Ammonium - sul- 
phate, potassium 
chromate, _sul- 38°0 
phate and carbo- 
MAL «co cccccese 


These results will serve as a means for fixing the molecular weight 
of a substance, for if A is determined experimentally, then in the case 
of water T = 38 divided by A will give the molecular weight. 

It is further shown that in a constant weight of a given solvent, 
every molecule, of whatever nature it may be, produces the same 
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lowering of freezing point. For example, if the higher of the two 
values for T given above are divided by M, the molecular weight of 
the solvent, then the quotients are, with the exception of water, 
practically equal. 
Molecular Maximum 
Solvent. weight M. value for T. M + T. 


2-61 
Formic acid 0°63 
Acetic acid 0°65 
DEED cn cnsneeon 0°64 
Nitrobenzene 7 0°59 
Ethylene dibromide 188 | 0°63 


It would appear that the molecule of liquid water does not consist 
of isolated chemical molecules of the simple formala H,O, but probably 
of four such molecules combined or condensed together. From the 
results in the table above, the general law of the freezing of solvents 
may be enunciated as follows :— 

(1.) If a molecule of any kind be dissolved in 100 molecules of a 
liquid of a different kind, there is produced a lowering of freezing point 
of the solvent approximately equal to 63. Consequently the lowering of 
freezing point of a dilute solution is approximately equal to the product 
obtained by multiplying 63 by the ratio existing between the number of 
molecules dissolved and the molecules of the solvent. 

Part II. Deductions.—lt is remarkable that the acids, as regards 
the effect produced by them on the lowering of the freezing point of 
water, are separable into two groups; the value for T of members of 
one yroup is approximately 40, of the other 20. The members of the 
former group are powerful acids, whilst those of the latter are the weaker 
acids. It is here shown that equivalents of the acids of the first group 
displace almost completely equivalents of the acids of the second group 
trom their combinations with bases. To illustrate this proposition, 
examples are given, such as the action of hydrochloric acid on neutral 
sodium sulphite, nitric acid on sodium iodate, sulphuric acid on 
sodium arsenite, hydrochloric acid on potassium arsenate, the first of 
which may be taken in order to show the method used. 

If by 2 be denoted the fraction of the molecule of sulphurous acid 
liberated by the action of 2 molecules of hydrochloric acid on 1 mole- 
cule of sodium sulphite, then at the end of the change the composition 
of the mixture may be represented by the formula— 


a(2NaCl + H,SO;) + (Ll — 2)(NaHSO, + HCl + NaCl). 


The lowering of freezing point due to each of the components of 
the above formula is as follows :— 


. 1 molecule NaCl in 2 litres water 
a H,S0O, < 
Cc. 1 NaHSO, _,, 
D.1 HCl in 2 litres water 
E. 1 ma Na,SO; “ 


The liquid obtained by mixing solution D with half E causes a 
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lowering of freezing point of 1°472, or referred to the same standard 
of 2 litres = 1472 x 3 = 4416; hence 


a(2 + 1:7 + 0955) + (1 — 2) (1°62 + 1835 + 1:7) = 4-416 
8 


or z = 0°958. 


i.e., 2°85 of the sulphurous acid are liberated by the action of the 
hydrochloric acid. The results in this memoir are in accordance with 
those obtained by Berthelot in his thermochemical investigations, and 
point to a correlation between the lowering of the freezing point and 
the chemical energy of the acids. Similarly it is shown that the 
bases can be separated into two groups. The value for T of members 
of one group varies between 33 and 48, mean 39, and for the other 
group the value varies from 16 to 20, mean 19. Included in the first 
group are the hydroxides of the metals of the alkali and alkaline 
earth groups, together with those of tetramethyl- and trimethylethyl- 
ammonium, while in the second group are the organic bases, together 
with ammonia. As in the case of the acids, so also it is shown that 
the members of the first group completely eliminate the members 
of the second group from their combination with acids. The results 
are strictly in accordance with the observations of Berthelot, that 
ammonia and aniline are completely displaced by soda, and with 
those of Menschutkin, that ammonia and the organic bases are dis- 
placed by soda in alcoholic solution. 

Examples are given to illustrate the action of the hydroxides of 
barium and rubidium on ammonium chloride, and of trimethylethyl- 
ammonium hydroxide on ammonium iodide. There is thus a similar 
correlation to that observed in the case of acids between the lowering 
of the freezing point and the chemical energy of the bases. 

In conclusion, the author traces out an analogy existing between 
the phenomenon of the lowering of the freezing point and that of 
the heat of dilutions of the acids and bases. This may be stated 
generally thus: those acids and bases which lower the freezing point 
of the solvent to the greater degree possess the greater affinity for 
that solvent. It is proposed to illustrate this analogy in a future 
memoir. V. H. V. 


Displacement of Chlorine by Bromine, and Reactions 
accompanied by the Absorption of Heat. By A. Poriitzin 
(Ber., 17, 1308—1324).—The author bas previously shown (Abstr., 
1882, 457) that the displacement of chlorine in metallic chlorides by 
bromine takes place according to a simple rule, which may be 


ie = Const., where A is the atomic 
weight of the metal, B the percentage of chlorine displaced, and E 
the valency of the metal. The correctness of this equation has been 
confirmed by the results of the examination by the author of the 
action of bromine on the chlorides of 14 metals, whose valency varied 
between 1 and 6, and atomic weights between 7 and 207. Amongst 
these were cobalt and nickel, which, having equal valencies and 
gga weights, formed good examples to test the correctness of the 
aw. 


expressed by the equation 
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The author disputes the soundness of the arguments used by RBer- 
thelot (Abstr., 1883, 8) to show that this displacement of chlorine by 
bromine may be fully explained according to his “ principe du travail 
maximum,” and denies the possibility of the existence, under the con- 
ditions of the experiments, of the perbromides and bromine chloride, 
the formation of which Berthelot assumes. The author considers that 
this reaction must be classed amongst those reactions which take place 
at certain temperatures, notwithstanding that they are accompanied 
with an absorption of heat, and that the work of chemical change in 
these cases is completed at the expense of the heat of the surrounding 
medium. He believes that the real cause of the reaction must be 
sought in intramolecular conditions, and is probably due to the vary- 
ing velocity of the molecules, in accordance with Clausius’ generally 
received theory. 

The author has repeated the experiments with silver, potassium, and 
sodium chlorides at ordinary temperatures, and is unable to confirm 
Berthelot’s results. He finds that there is a very slight displacement 
of chlorine in silver chloride (about 0°8 per cent. after six days’ 
treatment), that with potassium chloride the displacement is much 
less (less than 0°1 per cent.), and with sodium chloride is scarcely 
perceptible. Lb. TF. TF. 


Vapour-density Apparatus. By V. Mever (Ber., 17, 1334— 
1335).—The author disputes the advantages (except perhaps in special 
cases) claimed by Schwarz (Abstr., 1883, 899) for his modification of 
the author’s apparatus. In such an apparatus, the neck should be as 
small (to hinder diffusion), the gas space as large as possible. The 
unheated portion should be small, and the vertical position of the 
apparatus is to be preferred so as to minimize diffusion. Finally, it 
is important to have a constant temperature, and for easily decom- 
posible substances it is advantageous to know that temperature. 
The author contends that these conditions are not so completely 
fulfilled in Schwarz’s apparatus as in his own. a EF. 


Specific Volume of some Double Chlorides. By R. Romayis 
(Chem. News, 49, 273).—The author has observed that a great con- 
traction takes place in the specific volumes of some anhydrous double 
chlorides. For example, the sp. vol. of ammonium platinochloride, 
(NH,).PtCh, is 148, and that of PtCl, being 114°7, and of 2(NH,)Cl 
71°32, there is a contraction equal to 38. A similar contraction is 
observed with the platinochlorides of zinc, cobalt, nickel, &c., whilst 
the contraction in the case of potassium platinochloride amounts to 
54°5. The stannochlorides behave in a similar manner, e.g., potassium 
stannochloride, K,SnCl,, sp. gr. is 2°948, and sp. vol. 138°6, the con- 
traction being 52°5; ammonium stannochloride, (NH,),SnCl,, sp. gr. 
= 2°511 and sp. vol. 146°1, contraction = 39°8. On the other hand, 
combinations of PtCl,, ZnCl,, and SnCl, exhibit an expansion, e.g., 
(NH,),PtCh, sp. gr. = 2°84, sp. vol. = 132, and sum of sp. vols. of 
PtCl, and 2NH,Cl = 1168; (NH,).ZnCh, sp. gr. = 1°77, sp. vol. = 
137, expansion = 17. Sp. vol. of K,SnCl = 136°6. As an example 
of a trichloride, K,8,Cl,,2H,0, sp. gr. = 2°42, sp. vol. = 200°8. 

D. A. L. 
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Spheroidal State. By J. Luvint (Compt. rend., 98, 1536).— 
Water boils at ~18° to —2U° under a pressure of 1 mm., and the 
temperature of water in the spheroidal state under this pressure 
must be less than —18°. It is easy to see, therefore, that the tem- 
perature of very volatile liquids in the spheroidal state under very low 
pressures must be very low. In Despretz’s experiment with nitrous 
oxide in the spheroidal state, under a pressure of 20 mm., the tem- 
perature of the nitrous oxide must have been below — 200°. 

A platinum capsule previously heated in boiling water was placed 
on a hot brick, and 13—15 c.c. of ether poured into it. A tube con- 
taining water was placed in the ether, a receiver placed over the 
whole, and the pressure reduced to 100—120 mm. The water froze 
in about one minute. Under a pressure of 6—7 mm., water could be 
frozen in alcohol, and at 8—10 mm. mercury can be frozen in ether. 

C. H. B. - 


Colloids. By E. Griwavx (Compt. rend., 98, 1424—1437).— 
Schweizer’s Solution —When the solution obtained by the action of 
ammonia on copper turnings is dialysed in a porous vessel, ammonio- 
copper nitrite and the excess of ammonia pass through, and after six 
or seven days the porous vessel contains a blue solution of ammonio- 
cupric oxide, which will not pass through the dialyser. This solution 
has properties similar to those of other colloids. It yields a gelatinous 
precipitate of cupric hydroxide on the addition of water, decomposition 
being partial with 1—2 vols. of water, and complete with 5—6 vols., 
and it is also precipitated by magnesium, calcium, aluminium, and 
copper sulphates, and by dilute acetic acid, but not by sodium chloride or 
potassium sulphate. When the solution is heated to 40—50°, it yields 
a precipitate of cupric hydroxide, which redissolves on cooling, the 
action of heat causing true dissociation. When a solution of cellulose 
in Schweizer’s reagent is dialysed, the liquid left in the dialyser is much 
less highly coloured than the original solution. It yields a gelatinous 
precipitate of cellulose when mixed with water, but this precipitate 
is dissolved on adding a few drops of ammonia, and yields a perfectly 
transparent and but slightly coloured solution. If dialysis is carried 
too far, the solution is decomposed, and a firm deep blue jelly forms 
in the dialyser, and can be freed from mother-liquor by washing with 
water. This jelly consists of cellulose and cupric oxide, and is not 
soluble as a whole in ammonia; the latter dissolves out the cupric 
oxide from it. 

Pyruvic Ureides——The solutions obtained by dissolving in alkalis 
the white powders which are formed when crystallised pyruvic 
ureides are heated at 150°, have the properties of other colloidal solu- 
tions, and yield a precipitate when treated with a current of carbonic 
anhydride, but become limpid again when treated with a current of 
air. They differ, however, from the colloids of the animal organism 
by the fact that they are not affected by boiling nitric acid. 

Amido-aspartic Colloid.—This substance is obtained by heating 
aspartic anhydride with urea at 125°, or by the action of a current of 
ammonia-gas on aspartic anhydride at 150°. Its solution gelatinises 
on evaporation, and yields bulky precipitates with baryta-water, 
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calcium chloride, &c. The precipitate formed by nitric acid dissolves 
on heating, and is reprecipitated on adding water. Sodium chloride 
produces only a slight precipitate in the cold, but an abundant preci- 
pitate on heating. The precipitate produced by ragnesium sulphate 
is dissolved on gently heating, but is permanently reprecipitated on 
boiling. 

This colloid readily undergoes hydration, yielding a non-colloidal 
substance ; with copper salts this forms a derivative, which dissolves 
in potash and produces a rose-violet solution exactly similar to that 
of the analogous derivatives of albuminoids. 

Soluble silica is easily obtained by boiling 8 grams of methy] sili- 
cate with 200 grams of water in a flask provided with an inverted 
condenser. The liquid is evaporated to three-fourths of its bulk in 
order to expel methyl alcohol, and the solution thus obtained contains 
2°26 per cent. of anhydrous silica. It is very stable, and is not coagu- 
lated by the action of carbonic anhydride even on heating, but is pre- 
cipitated- by a somewhat large quantity of sodium chloride or potas- 
sium sulphate at 100°. The properties of the solution agree with 
those previously described by Graham. C. H. B. 


Simple Method of Demonstrating Spring’s Compression 
Experiments. By B. Touiens (Ber., 17, 662—664).—The author 
employs the press on the knee-joint principle already described by 
him (Ber., 9, 483). His results in general confirm those already 
described by Spring. Potato-starch gave a cylinder, in part transpa- 
rent, in part opaque. In the transparent parts starch granules could 
no longer be recognised under the microscope. A. J. G. 


History of the Periodic Law. By J. A. New.anps (Ber., 17, 
1145—1150).—A question of priority. 


Mixed Crystallisation. By H. Kore (Ber., 17, 1105—1121).— 
The author criticises Briigelmann’s statement (Chem. Centr., 1882, 
522; 1883, Nos. 30—32; and this Journal, Abstracts, 1883, 147—148) 
“that compounds of dissimilar atomic constitution can assume the 
same crystalline form, and that such compounds crystullise together 
in varying proportions.” 

In a series of experiments on the crystallisation of mixed salts, in 
which small quantities of the saturated solutions were allowed to 
crystallise on watch-glasses coated with a thin film of paraffin, it was 
observed that the salts of dissintilar constitution crystallised separately. 
When a solution of potassium nitrate with permanganate, chromate, 
or dichromate crystallises, the crystals of potassium nitrate which are 
deposited are coloured by the small quantities of chromate or perman- 
ganate contained in the cavities in which these crystals abound. 
Potassium chloride and sulphate also exhibit these cavities, and con- 
sequently behave in a similar manner. The chromate or permanganate 
is only mechanically enclosed in these crystals, and their presence 
cannot be regarded as a proof that these salts of dissimilar constitu- 
tion crystallise together. WwW. Cc. W. 
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Influence of Repeated Compression on the Amount of Sul. 
phides formed by Pressure. By W. Sprine (Ber.,17, 1218—1220). 
—The author subjected the mixtures of metals and sulphur to repeated 
compressions, the block obtained being powdered between each two 
applications of pressure. The following results were obtained :— 


One com- Two com- Four com- Six com- 
pression, pressions. pressions. pressions. 


Silver sulphide ........ : c. | 12°43 pec. ‘74p.c.| 69°41 p.c. 
Lead is +26 . 45°54 as 


Cuprous sulphide* .... ‘ ‘ ' 56°89 ,, 
Cupric i eee ‘ “95 ‘ 34°60 ,, 


The mere powdering also slightly increases the amount of sulphide 
formed. Time plays an important part in the completion of the 
reaction. A block of silver and sulphur, which had twice been sub- 
jected to pressure, and contained 12°43 per cent. silver sulphide, was 
re-analysed after an interval of a year, and was then found to contain 
41°63 per cent. of sulphide. ‘These experiments therefore show that 
the amount of sulphide formed depends on the degree of pressure, 
the amount of surface contact of the two coustituents, and the time 
during which such contact lasts. L. T. T. 


Inorganic Chemistry. 


Action of Sulphur on Oxides. By E. Fitnot and Senperens 
(J. Pharm. [5], 7, 480—482).—Sulphur acts on potassium and 
sodium hydroxide, even at normal temperatures, forming polysul- 
phide and thiosulphate. When sulphur is mixed with aqueous solu- 
tions of potash or soda, the chemical action is inversely as the quan- 
tity of water present, and directly as the temperature. A solation 
containing 200 grams of sodium oxide in a litre of water was acted on 
by sulphur at the normal temperature; the reaction was complete in 
24 hours. When the quantity of sodium oxide was reduced to 4U grams 
per litre, the reaction commenced after about 20 hours, but was not 
completed after one month. Heating the solution at 100° very much 
hastened the reaction, which was then complete in a few hours. A 
solution containing 4 grams of sodium oxide per litre was not sensibly 
acted on by sulphur, even after many months, but. the reaction takes 
place when the solution is heated at 100°. A solution of sodium oxide 
containing 0°4 gram per litre of water was not acted on by sulphur, 
either at ordinary temperatures or when heated. These observations 


* The author is uncertain whether the copper is present in the cupric or cuprous 
state, or in both. . 
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are strictly in accordance with the laws of thermo-chemistry. The 
calculations in the original paper indicate that whilst the heat of com- 
bination of sodium oxide in the solid state is 152 cals., the heat of 
formation of sodium tetrasulphide and thiosulphate, also in the solid 
state, is 224-1, that is 72 cals. in favour of the second reaction. On 
the other band, the thermo-chemical equivalents of the same bodies 
when dissolved in water are 232°8 cals. in the first reaction, and 
232°9 cals. in the second, that is, the two reactions are thermo. 
chemically identical. W. R. Dz. 


Solubilities of Haloid Salts. By A. Erarp (Compt. rend., 98, 
1432—1434).—Sodium Bromide.—The author’s results agree with those 
of Kremers. Between —20° and + 40° the solubility is given by the 
equation S = 40 + 0°1746¢, but between 40° and 5U° the curve changes 
in direction, and from 50° to 150° the equation isS = 52°3 + 0°0125¢. 
The hydrate NaBr,2H,0 loses its water of crystallisation at 50°. 
When the ratio between anhydrous salt and water in a saturated 
solution is represented in molecules, numbers are obtained in the case 
of the majority of very soluble salts closely approaching those given 
by solid hydrated salts, and it would seem as if salts of the first class 
behaved like fused hydrates. For sodium bromide at —20°, the ratio 
is NaBr : 8H,0; at + 40° NaBr: 5°5 H,0; whilst from 50—150° the 
ratio only varies from NaBr : 45 H,O to NaBr: 4°3 H,0, or approxi- 
mately 2NaBr + 9H,O through an interval of 100°. 

Sodium Iodide.—From 0° to 80° S = 61:3 + 0°1712#, with extreme 
ratios Nal: 5H,O, and Nal: 3H,O. From 80—160°, S = 75 + 
0°02586¢; with ratios Nal : 3H,0 and Nal: 2H,0. Below zero the 
solubility appears to diminish very rapidly. According to Coppet 
(Ann. Chim. Phys., 1884) the solubilities of the hydrates NaBr,2H,0 
and Nal,2H,0 should be represented by curved lines, but the author's 
results show that the inflection of the curve near the point at which 
the hydrates are dissociated can be regarded as an inclination of the 
whole curve towards the axis z only when the curve is not sufficiently 
prolonged. 

Potassium Chloride.—The solution freezes at about —9°. Between 
—9° and 110°, S = 205 + 0°1445¢, with KCl : 15H,O and 
KCl : 6H,0. 

Potassium Bromide.—According to Kremers, the curve consists of 
two straight lines, but according to Coppet (loc. cit.), the solubility 
is represented by a single straight line. The author’s results agree 
with those of Kremers between —12° and + 165°, and Coppet’s 
numbers are represented by this curve with greater accuracy than by 
the curve which he himself gives. The ratios are, at —12° 
KBr : 13H,0; at 30°, KBr : 11H,0; at 120°, KBr: 5H,0. 

Potassium Iodide.—The author's results agree with those of Coppet 
between 0° and 100°, but according to the latter the curve is a straight 
line below 0°, whilst the author finds that it is inflected, as in the case 
of the bromide. Between 0° and 165° the equation is S = 55°8 + 
0°122¢, with ratios at 0°, KI : 7H,0; at 120°, KI : 3°7H,0. 

The curves of the six haloid salts already described are almost 
parallel. The curves of potassium bromide and-iodide show pertur- 
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bations strictly comparable with those observed in the case of the 
hydrated salts, although no definite hydrates of these salts have been 
repared. 
4 Caloium Chloride—Between —18° and + 6° the proportion of 
anhydrous salt in a solution of the hydrate is given by the equation 
= 32 + 02148t; with extreme ratios, CaCl, : 13H,O and 
CaCl,: 10H,O. Between 6° and 48° the curve is modified, whilst 
from 50° to 170°, an interval of 120°, the equation is S =-54°5 
+ 0°0755t. The alterations in the curve do not take place suddenly 
at a point, as in the case of sodium sulphate. Up to + 6°, and even 
up to 40°, the crystallisation of saturated solutions takes place readily, 
but above 40°—the melting point of the hydrate—crystallisation 
takes place with difficulty, and the solution remains supersaturated 
for a long time. 

When a cold saturated solution of calcium or magnesium chloride 
is mixed with cobalt chloride solution, the latter becomes blue, and a 
solution of nickel chloride becomes yellow, thus showing that all the 
water in these solutions is utilised in some way, and that the solution 
even exerts a dehydrating action. A saturated solution of zinc chlo- 
ride has not this property. Saturated solutions in fact undergo 
double decomposition, independently of any definite hydrates which 
they may contain. Barium and strontium chlorides are completely 
precipitated from their solutions by a saturated solution of hydrated 
calcium chloride, CaCl,,6H,O. C. H. B. 


Permeability of Silver to Oxygen. By L. Troost (Compt. rend., 
98, 1427—1429).—A silver tube of 10 mm. internal diameter, with 
walls 1 mm. thick, was heated in cadmium vapour in an iron muffle, 
provided with an internal platinum lining. A slow current of oxygen 
was passed into the muffle, and the silver tube was rendered vacuous. 
Under these conditions oxygen passes through the walls of the tube 
with a velocity corresponding with 1-7 litre per square metre per hour. 
If the walls of the tube are only 0°5 mm. thick, the velocity of trans- 
fusion increases to 3°33 litres per hour. When a current of air is led 
into the muffle instead of oxygen, oxygen passes into the silver tube 
free from any trace of nitrogen, but the velocity of transfusion is only 
0'89 litre per hour if the walls of the tube are 1°0 mm. thick. 

Instead of maintaining a vacuum in the silver tube, a current of 
carbonic anhydride or some other gas may be led into it, but in this 
case the rate of transfusion is considerably lower. With a silver tube 
with walls 0°5 mm. in thickness, the rate of transfusion at the boiling 
point of cadmium is 0°4c.c. per hour per square metre for carbonic 
anhydride ; 0°1 c.c. for carbonic oxide; and less than 0:1 c.c. for nitro- 
gen. This difference between the rates of transfusion of oxygen and 
ae may possibly be utilised as a means of obtaining oxygen from 
the air. 

The transfusion of oxygen through silver can be distinctly recog- 
nised at the boiling point of selenium. C. H. B. 


Soldering of Aluminium. By Bovursovuze (Compt. rend., 98, 
1490).—Aluminium can be readily soldered by means of an alloy of 
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tin and zinc, or better, of tin, bismuth, and aluminium. The best 
results are obtained with alloys of tin and aluminium. A good solder 
for articles which have to be beaten, turned, &c., is composed of 
45 parts of tin and 10 parts of aluminium. Softer solders are obtained 
by using a smaller proportion of aluminium. The surface of aluminium 
requires no special preparation, but it is advisable to give surfaces of 
other metals a preliminary coating of pure tin. C. H. B. 


Melting Points of Beryllium Chloride and Bromide. By 
T. Carnetiey (Ber., 17, 1357—1360).—In a paper on the vapour-den. 
sity of beryllium chloride by Nilson and Pettersson (this vol. p. 820), 
some doubt is thrown on the accuracy of the author’s determination 
of the melting point of beryllium chloride, inasmuch as the vapour- 
density of the chloride could be determined at the ordinary pressure 
at temperatures 100—150° lower. The author has therefore felt it 
necessary to publish the details of his determinations in order to show 
their correctness. He points out that many substances are known to 
sublime at temperatures considerably below their melting points. 

A J 


Purification of Arseniferous Zine. By L. L’Hore (Compt. 
rend., 98, 1491—-1492).—Zinc containing arsenic or antimony can be 
easily purified by projecting into the fused metal 1 to 1°5 per cent. of 
anhydrous magnesium chloride, and agitating so long as white fumes 
are given off. Arsenic and antimony are volatilised as chlorides, and 
the metal is granulated in the usual way. C. H. B. 


Action of Copper Chlorides on Metallic Sulphides. By F. 
Rascuia (Ber., 17, 697—698).—The results given below were ob- 
tained by boiling the freshly-precipitated metallic sulphides with 
solutions of cuprous or cupric chloride. The following sulphides, 
FeS, CoS, ZnS, CdS, PbS, Bi,S,, SnS, and SnS,, when boiled with a 
solution of cuprous chloride in sodium chloride, yield cuprous sul- 
phide and the chlorides of the respective metals, or the products of 
their decomposition by water. When boiled with a dilute solution of 
cupric chloride, they yield cupric sulphide and the metallic chloride, 
except in the case of SnS, when cuprous sulphide, cuprous chloride, 
and a stannic compound are obtained, some sulphur being separated 
and some oxidised to sulphuric acid. Mercuric sulphide gives with 
cuprous chloride a yellow addition product of the formula HgS,CuCl; 
with dilute solutions of cupric chloride, it yields the same product, in 
addition to the compound, 2HgS,HgCl,, already known. 

A. J. G. 


Cupric Iodide. By M. Travuse (Ber., 17, 1064—1067).—On 
adding a very dilute solution of potassium iodide to a dilute solution 
of cupric sulphate, the separation of iodine, with precipitation of 
cuprous iodide, takes place very slowly. A solution of 4 per cent. 
potassium iodide, when added to a 1 per cent. solution of cupric sul- 
phate, only produces a precipitate in 10 minutes; one of } per cent. 
becomes yellow in one hour; and one containing 4; per cent. remains 
clear and colourless, does not give a blue coloration with starch 
solution, but gives the reaction of a cupric salt with caustic potash 
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and potassium ferrocyanide. The author also finds that on sufficiently 
diluting a liquid containing a suspended precipitate of cuprous iodide 
and free iodine, in time the whole of the cuprous iodide is dissolved 
and the clear solution gives no reaction with starch solution; and 
that an aqueous solution of iodine may be freed from iodine by 
shaking it with an excess of cuprous iodide, owing to the formation 
of cupric iodide. This solution of cupric iodide is decomposed by 
ferrous sulphate in presence of hydrogen peroxide in acid solution, 


and in this it may be distinguished from other metallic iodides. 
A. B. 


Action of Cupric Sulphide on Potassium Sulphide. By A. 
Dirre (Compt. rend., 98, 1429—1432).—When freshly precipitated 
cupric sulphide is mixed with a cold concentrated solution of potas- 
sium monosulphide, the liquid becomes orange-yellow, and after some 
hours the precipitate is converted into a mass of crystals, partly 
quadratic or octagonal plates, deep red by transmitted light, partly 
long slender needles with brilliant greenish facets. If the liquid is 
boiled, the cupric sulphide changes almost instautly into a bulky mass 
of slender needles, with a bronze colour and metallic lustre. All 
these crystals have the composition K,S,4Cu,S. If the alkaline sul- 
phide solution is below a certain degree of concentration, the cupric 
sulphide is not altered even after several months. 

This reaction is similar to that already observed in the case of mer- 
curic sulphide, but the cupric sulphide is at first decomposed into 
cuprous sulphide and sulphur. The reaction 6CuS, solid + K,S, 
dissolved = 3Cu.S solid + K,S, dissolved, develops approximately 
+ 46 cal., but the concentration of the solution may change the sign 
of the thermal disturbance, and hence below a certain degree of con- 
centration the cupric sulphide is not attacked. That the cupric sul- 
phide is first decomposed in this manner is shown by the fact that 
when it is brought in contact with the colourless solution of potassium 
monosulphide, the latter becomes orange-yellow and behaves with 
acids like solutions of polysulphides. The precipitated cupric sul- 
phide is not a mixture of cuprous sulphide and sulphur as Thomsen 
has supposed, for when brought in contact with an alkaline sulphide 
solution too dilute to convert it into the compound K,S,4Cu,.8, the 
alkaline sulphide does not take up sulphur, although a solution of the 
same strength readily dissolves free sulphur. 

The double sulphide can also be obtained in long needles by 
immersing metallic copper in a solution of the alkaline sulphide. If 
the liquid is exposed to air, the amount of the double compound 
gradually increases, but if it is contained in a closed vessel, the for- 
mation of the double sulphide ceases after a time. The action of the 
alkaline sulphide on the copper is due to the presence of oxygen, for 
if the solution is perfectly free from oxygen and the latter is carefully 
excluded, the copper is not attacked. The first reaction consists in 
the formation of potassium hydroxide and cupric sulphide, and the 
latter as fast as it is formed splits up into cuprous sulphide, which 
forms the double compound K,S,4Ca,S, and sulphur, which forms 
polysulphides. The reaction K,S diss. + O + Cu= K,0O diss. + CuS 
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solid, develops + 62°4 cal., and continues until all the oxygen is 
used up. The polysulphide which is formed, in its turn acts on the 
copper with formation of the double sulphide and potassium monosulph- 
ide, and at the end of the reaction the solution is quite colourless. 

A solution of potassium sulphide too dilute to decompose cupric 
sulphide attacks metallic copper in presence of air or oxygen, but the 
product is the simple sulphide CuS. C. H. B 


Action of Mercuric Sulphide on Potassium Sulphide. By 
A. Dirre (Compt. rend., 98, 1380—1382).—The compound K,S,5Hg8S 
can be obtained in red needles similar in every respect, except colour, 
to the black crystals previously described (this vol., p. 893). These 
red crystals are formed when a solution of the alkaline sulphide con- 
taining an excess of mercuric sulphide is gradually heated to 35—40°, 
especially if a small quantity of vermilion is added. In such a solnu- 
tion, heated at 35—40°, but still clear, the formation of red or black 
needles is determined by adding a small quantity of vermilion or of 
the black crystals. The colour of the crystals varies from bright red 
to deep cinnabar-red, according to the concentration of the solution 
and the temperature. When a mass of the black needles is allowed 
to stand in the alkaline sulphide solution in a closed vessel for some 
time, those crystals which are in contact with the sides of the vessel are 
gradually converted into the red variety. These are stable in the 
alkaline liqnid in the cold, but if heated they are reconverted into the 
black variety, the change being more rapid the more concentrated the 
solution. 

If the alkaline sulphide solution at the ordinary temperature 
contains but a small quantity of the compound Hg§,K,8, it yields on 
boiling a black deposit, which contains not only black crystals of 
K.S,5HgS, but also mercuric sulphide in black hexagonal plates. If 
such a solution is gradually heated in a water-bath and mixed with a 
trace of vermilion, a red deposit is obtained consisting of red needles 
of the composition K,S,5HgS, and red transparent rhomboidal 
lamelle of mercuric sulphide. With a certain degree of concentration 
of the solution, the latter is practically the sole product. 

It is evident, therefore, that the simple sulphide HgS and the 
double sulphide K,S,5HgS can be obtained simultaneously in either 
red or black crystals, but when one is red the other is red, and when 
one is black the other is also black. 

These facts explain the wet process for the manufacture of ver- 
milion. In this process precipitated black mercuric sulphide is 
digested with potassium sulphide solution, care being taken that the 
temperature does not rise above 45°. A certain quantity of the double 
sulphide K.S,5HgS is formed, but as the temperature of the liquid, 
which is not constant, rises slightly, the double compound is decom- 
posed and yields red crystalline mercuric sulphide. When the tem- 
perature falls somewhat, a further quantity of the double compound 
is formed at the expense of the more easily attacked amorphous sul- 
phide. This in its turn is decomposed by the next rise of tempe- 
rature, and so on until the whole mass is converted into vermilion. 


C. H. B. 
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Arsenotungstic Acids. By M. Fremery (Ber., 17, 296—297).— 
By decomposing barium tungstate, BaW0,, suspended in an aqueous 
solution of arsenic acid, with the calculated quantity of sulphuric 
acid and digesting on the water-bath, the author obtained a golden- 
rellow solution, which, when concentrated in a vacuum over sulphuric 
acid, yielded crystals of an arsenvtungstic acid in the form of long 
hexagonal plates. These crystals are stable, and the saturated solu- 
tion at 16° has a sp. gr. of 3°279. Carbonates, when added to the 
aqueous solution of this acid, cause it to split up again into its con- 
stituents, but crystallisable salts were obtained by adding the nitrates 
of the metals and concentrating on the water-bath. The potassium, 
sodium, ammonium, copper, cobalt, and nickel salts crystallise well; the 
barium salt is microcrystalline, and the silver salt forms a brown pre- 
cipitate. The analytical results obtained for the ammonium salt cor- 
respond approximately with the constitution 


19W O;,As,0;,3(N H,),0,18H,0 ; 


and for the potassium salt with 19W0O,,As,0;,3K,0,16H,0. 

The author also obtained a second arsenotungstic acid differing 
from the first in crystalline form, and in the density of its saturated 
solution, which is 2°24] at 16°. L. T. T. 


Action of Hydrogen Peroxide on Molybdates. By C. Barr- 
waLp (Ber., 17, 1206).—Commercial ammonium molybdate, 


(NH,) 6Mo0,0% + 4H,0, 


dissolves in hydrogen peroxide, forming a yellow solution, which de- 
posits lemon-coloured crystals belonging to the monoclinic system— 


a:b:¢ = 14727: 1: 1:0268. 6 = 74° 32’. 


Similar compounds of potassium, sodium, magnesium, barium, 
silver, and lead were prepared. W. C. W. 


Reduction of Molybdenum Sulphide. By O. F. v. p. Prorpren 
(Ber., 17, 731—736).—Both the bisulphide and trisulphide of molyb- 
denum are completely reduced to metal when strongly heated in a 
current of dry hydrogen. In the case of the native sulphide (molyb- 
denum glance), whose reduction is slightly more difficult to effect than 
that of the artificial sulphides, the metal is obtained in pseudomorphs 
of the mineral. It appears to be more convenient to prepare the 
metal in this way from the sulphide than by reduction of the oxide, 
the method usually employed. In estimating molybdenun, it is better 
to weigh as metal than as bisulphide, as there is some fear of the Jatter 
being partially reduced during the heating in hydrogen. 

A. J. G. 


Ferrous Chloride. By V. Meyer (Ber., 17, 18335—1338).—The 
author has redetermined the vapour-density of this substance, using 
a porcelain vessel and an atmosphere of hydrochloric acid gas. 
The hydrochloric acid prevents the decomposition, which was pre- 
viously noted, of a trace of the ferrous chloride into iron and ferric 
chloride. The numbers obtained were 667 and 6°38. FeCl, re- 
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quires 4°39, Fe,Cl, 8°78. 1t would seem, therefore, that ferrous clilo. 
ride, like stannous chloride, has the double molecule Fe,Cl, at low 
temperatures, the simple one FeCl, at high temperatures, but that the 
temperature employed (bright yellow heat) was not high enough to 
cause the complete formation of the simpler molecules. LL. T. T. 


Colloidal Derivatives of Ferric Hydroxide. By E. Grimavx 
(Compt. rend., 98, 1485—1488 and 1540—1542)—When potassium 
hydroxide is added to a mixture of glycerol and ferric chloride, a 
precipitate is formed soluble in excess, and the solution has the 
characteristic properties of the colloidal solutions previously described 
(this vol., p. 905). The tendency to coagulate is diminished by the 
presence of a large amount of glycerol, and increased by the presence 
of sodium chloride or of potash in excess. If the proportion of glycerol 
is very large, coagulation is entirely prevented. When solutions rich in 
glycerol are dialysed, they first lose their excess of potash, then their 
excess of glycerol, and become coagulable by heat, and finally they 
form a firm thick jelly containing glycerol, ferric hydroxide, and 
potash. Similar solutions are obtained by substituting either ammonia 
or soda, or sodium or potassium carbonate for potash. They seem to 
be compounds of glycerol, ferric hydroxide, and alkalis, and are easily 
dissociated by water into glycerol and insoluble compounds richer in 
ferric hydroxide. With acetic acid, they yield a precipitate soluble in 
excess, and this solution gives a greenish precipitate with potassium 
ferrocyanide, converted into Prussian blue by the action of a mineral 
acid. 

Mannitol, erythrol, and sugar yield solutions having precisely similar 
properties. 

Ferropotassium tartrate also forms colloidal solutions with similar 
properties, but they are not precipitated by potash in the cold, and the 
precipitate with carbonic anhydride is ochreous, and resembles ferric 
hydroxide. Potassium ferrocyanide produces a violet coloration, and 
Prussian blue is precipitated from this solution on adding an acid. 

When a solution of ferric chloride is added to a solution of 
sodium arsenate, a precipitate of ferric arsenate is formed, but re- 
dissolves in excess of ferric chloride, forming a colloidal solution, 
which yields an opaque yellowish-white coagulum of the composition 
Fe,(AsO,)2. In preparing this solution, excess of ferric chloride 
must be avoided, since this substance prevents coagulation by heat. 
If the solution is dialysed, it loses sodium chloride, and the jelly 
which forms is perfectly transparent and of a pale yellow colour, 
but by prolonged dialysis it becomes reddish-yellow. 

Potassium arsenite and ferric chloride yield a similar solution, 
which is very unstable, and coagulates spontaneously. With potash, 
it forms a precipitate soluble in excess, and when this solution is 
dialysed it yields a colloidal solution of ferropotassium arsenite, which 
does not gelatinise on heating unless mixed with potash solution, 
when a thick brown jelly resembling ferropotassium tartrate is 
formed. Arsenious acid therefore resembles tartaric acid in its be- 
haviour with ferric salts. 

Boric acid and sodium phosphate behave like arsenic acid, but in 
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the case of the phosphate the solution shows less tendency to coagu- 
late. 

A 2°26 per cent. solution of silica, obtained by the decomposition 
of methyl silicate, forms with ferric chloride and excess of potash a 
limpid solution, which becomes turbid after a few mens i 

. H. B. 

Hydrates of Cobaltous Chloride. By A. Porruirzw (Ber., 17, 
276—283).—As is well known, hydrated cobaltous chloride changes 
in colour under varying conditions of temperature, &c. Bersch 
(Sitzungsber. d. Wiener Akad., 56, 724) states that three hydrates 
exist, namely, CoCl, + 6H,0, which is red in colour at ordinary tem- 

ratures, melts at 86°, and begins to lose water at 111°; a rose-coloured 
CoCl, + 4H,O, formed from the hexhydrate at 116°; and CoCl, + 
2H,0, formed from the two last-named hydrates by heating them at 
121°. He further states that all these hydrates when heated turn 
blue, the dihydrate existing in two modifications, even at ordinary 
temperatures ; the one mentioned above being of a dark violet colour, 
the other, obtained by drying the hexhydrate over sulphuric acid, 
forming a rose-coloured crystalline powder having a slight violet tint, 
and finally that all lose water at 140° and yield the anhydrous salt. 

The author has reinvestigated this subject, and cannot confirm 
Bersch’s statements. Crystals of the hexhydrate begin to lose 
water at about 30—35°, and at 45° effloresce tolerably quickly, about 
four hours’ heating at the latter temperature converting them into 
the dihydrate, which is of a rose colour, having a slight tint of 
violet. This same dihydrate is obtained if the hexhydrate is kept 
four or five days over sulphuric acid under a bell-jar. The colour, 
&c., is identical in both cases. The dihydrate absorbs moisture when 
exposed to the air, and becomes reconverted into the hexhydrate. At 
a little below 100°, the dihydrate is very slowly converted into a dark 
violet monohydrate, which is ansoetiiogie hygroscopic, absorbing 
moisture from the air, and being reconverted into the hexhydrate. 
When a solution of CoCl, + 6H,O in absolute alcohol is slowly evapo- . 
rated in an air-bath at 90—95°, it deposits the same monohydrate in 
the form of fine silky violet-coloured needles. In very thin layers, 
this salt is almost colourless, and as the thickness of the layers in- 
creases the colour passes through various shades of violet, until with 
a thick layer it is almost the same as that of a concentrated alcoholic 
solution of cobaltous chloride. At 110—120° the monohydrate loses 
its last molecule of water, but this is always accompanied by a slight 
loss of hydrochloric acid, the anhydrous salt thus formed always 
leaving a slight brown residue of oxide when dissolved. The anhy- 
drous salt rapidly absorbs moisture if exposed to the air. 

The author draws the following conclusions from the results ob- 
tained:—The temperatures given by Bersch for the decomposition 
and formation of the various hydrates are arbitrary and incorrect. 
The dihydrate CoCl, + 2H,0 exists only in one form, and is of a 
rose colour with a slight shade of violet. There are three distinct 
hydrates of cobaltous chloride, CoCl, + 6H,O, CoC], + 2H,0, and 
CoCl, + H,0. The change of colour which occurs on heating is due 
to the separation of the water; all dehydrating agents (as alcohol, 
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hydrochloric acid, &c.) may therefore cause change of colour even at 
low temperatures. 

The author suggests that the incorrectness of Bersch’s results is 
probably due to his not allowing time for the dissociation to be 
completed. Even porous hygroscopic substances, such as filter-paper, 
cause dehydration of these salts; a drop of a concentrated aqueous 
solution of cobaltous chloride placed on filter-paper always shows a 
blue edge as it dries. L. T. T. 


Compounds of Gold Chlorides with Phosphorus Chlorides. 
By L. Linpet (Compt. rend., 98, 1382—1384).—Aurous phosphorous 
chloride, Au,Cl,,2PCl,, is obtained by heating aurous chloride (pre- 
pared by reducing auric chloride at 185—190°) with excess of phos- 
phorous chloride in sealed tubes at 110—120° for an hour. The 
aurous chloride dissolves in the phosphorons chloride, and on cooling 
the double chloride is deposited in large colourless oblique prisms. 
The double chloride is stable in dry air, and is infusible and non- 
volatile, but it decomposes above 100° with evolution of phosphorous 
chloride, and a complex residue is left. When treated with water or 
exposed to moist air, it is decomposed with formation of phosphorous 
acid and metallic gold. Chlorine and phosphoric chloride convert it 
into the double auric phosphoric chloride. 

Auric phosphoric chloride, AuCl;,PCl,, can be obtained by the direct 
combination of auric chloride and phosphoric chloride, but it is most 
easily prepared by heating aurous chloride in sealed tubes at 120— 
130° for several hours with a solution of two equivalents of phos- 
phoric chloride dissolved in phosphorous chloride. It forms citron- 
yellow microscopic needles, which are insoluble in and are not 
attacked by phosphorous chloride, but in contact with metallic gold 
and phosphorous chloride, they are reduced to aurous phosphorous 
chloride. At about 120°, it dissociates into auric chloride and phos- 
phoric chloride; it is decomposed by water. 

Both these compounds can be produced simultaneously by treating 
auric chloride with phosphorous chloride at 120°, or by treating 
metallic gold with phosphoric chloride. In the latter case, one or the 
other double salt can be obtained alone by using proper proportions 
of gold and of phosphoric chloride. C. H. B. 


Mineralogical Chemistry. 


Rubidium, Cesium, Lithium, and Boric Acid in Chili Salt- 
petre. By Drevtarair (Compt. rend., 98, 1545—1548).—Grandeau 
found in 1863 that the beetroots in the north of France contain a 
relatively large proportion of rubidium, but are free from cesium and 
lithium, but in beetroots from Lower Normandy, where no foreign 
substances had been used as manure, the author found neither 
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cesium nor rubidium, but distinct traces of lithium. In the north 
of France, Chili saltpetre is largely used as a manure, and the author 
finds that sodium nitrate from Chili and Peru, even after being 
once refined, contains sensible quantities of rubidium, mere traces of 
lithium, little or no cesium, and an unusual quantity of boric acid. 
The source of the rubidium in the beetroot is obvious. 

C. H. B. 


Minerals from Upper Silesia. By B. Kosmann (Jahrb. f. Min., 
1884, 2, Ref., 15—17).—The author has already published a paper 
on the same subject (Abstr., 1883, 955). He now describes at some 
length the minerals occurring in the ore deposits of the Muschelkalk 
of Upper Silesia. The minerals described are—zinc blende, iron 
pyrites, cerussite, dialogite, tarnowitzite, and calcite. Analyses of 
markasite from the Apfel Mine (1) and from Bleischarley (2) are 
given :— 


Fe. Ni. Pb. Zn. As. 8. Si0,. 
I. 43°51 0°25 O51 0:078 2°12 48°55 1°32 
II. 42°27 0°185 0°124 0°147 0°71 50°15 1°30 


Al,O3. CaO. Total. 
I. 0-89 2°78 100-008 
II. 087 2°06 99°816 


This the author believes to be a mixture of markasite, arsenical 
pyrites, nickel pyrites, blende, galena, and a silicate, CaAl,SiO,. 
B. H. B. 


Thenardite. By O. Miicce (Jahrh. f. Min. 1884, 2, Mem., 1— 
10).—By observing the optical properties, at various temperatures, 
of natural and artificial thenardite (Na,SO,), as well as those of the 
mixed crystals of K,SO, and Na,SQ,, the author arrives at the con- 
clusion that the theory of morphotropic relations between glaserite 
(K,SO,) and thenardite is, to a certain extent, correct. 

In order to obtain artificial thenardite, Glauber’s salt was heated 
not much above 45°; the interior of the crystals then fused, and, on 
cooling, a cavity was formed, lined with small transparent crystals of 
thenardite. Glauber’s salt crystals, dried below 35°, give up their 
water, and pass over into amorphous thenardite. The mixed salt of 
equal parts of potassium and sodium sulphates crystallises optically 
uniaxial, and is positively doubly refracting. When heated, however, 
it becomes first isotropic and then optically negative. Pure potas- 
sium sulphate presents two similar modifications ; the rhombohedral 
crystals are positive, whilst glaserite, on being heated, passes over 
into a hexagonal modification with negative double refraction. The 
author has also no doubt that thenardite, on being heated to 180— 
250°, passes over into a hexagonal modification, the true nature of 
which is observed with greater difficulty than in the salts previously 
mentioned, on account of its very weak double refraction. Similar 
weak double refraction has been observed in the double salt of potas- 
sium and lithium sulphates, whilst the double salt of potassium and 
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sodium approaches an isotropic state only at a much higher tempera- 
ture. 

It is more difficult to explain how it is that the uniaxial modifica- 
tion of sodium sulphate, produced by heating the rhombic salt, is just 
as irregularly disposed as that obtained by fusion. The geometrical 
deviation from hexagonal symmetry is greater with thenardite than 
with glaserite. The slight variation of the refractive indices of the 
uniaxial modification, like their change in the mixed salt, perhaps 
indicates at the same time an approach to regular symmetry. 

In conclusion, the author is of opinion that it is not merely by chance 
that the majority of the substances hitherto examined approach with 
increasing temperature a higher symmetry, or reach it, as in the case 
of arragonite, nitre, glaserite, silver iodide, leadhillite, and cryolite, 
but not of sulphur and mercury iodide; these substances pass over 
gradually, from the most highly differentiated crystalline state into 
the amorphous fluid state, so far as they can reach it without decom- 
position. . B. H. B. 


Triclinic Potash Soda Felspar (Microclase). By F. J. Wux 
(Jahrb. f. Min., 1884, 2, Ref., 20)—The author proposes to apply 
the name microclase to the triclinic felspars, which stand nearer to 
orthoclase than albite, but are distinguished from the former by the 
crystal system, and from microline by the small extinction angle 
- on the base, and from both by the percentage of soda. He describes 
a felspar of this class from St. Gotthard. The angle OP : coPc gave 
’ on an average 90° 24’. Sp. gr. 2°567. The analysis gave the follow- 
ing results (I) :— 


Si0,. Al.Os. K.0.  NaO. Total. 
I. (66°40) 16°23 11°90 5°47 100°00 
II. (66°20) 18°87 10°37 4°56 100-00 
A combination of 3K,A1,Si,0,. with 2Na,Al,Si,O,., would require the 
figures given under II. B. H. B. 


Analysis of the Foyaite from the Serra de Monchique, 
Portugal. By P. Jannascnu (Jahrb. f. Min., 1884, 2, Mem., 11--13). 
-—The analysis gave the following results :— 


SiO TiO, Al,Os ‘FeO; FeO. MnO. CaO. MgO. 
5420 104 21774 O46 236 O11 195 0°52 


* Loss on 
K,0. Na,0. Li,O. _ ignition. =Total. Sp. gr. 
6°97 8°69 trace 2°32 100°36 2°578 
B. H. B. 


New Locality for Andesine at Orijarvi, in Finland. By 
H. Gruuine (Jahrb. f. Min., 1884, 2, Ref., 19).—On the crystals, the 
following planes were observed :—OP, coPcd, coP&, coP’, 0'P, coP’?, 
oo’ PS, Pd, 'P.co, 2'P.co, 'P, P’, ,P, 2P, 2P2, 


The analysis gave :— 


brebtooys | 
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SiO. Al,0;. CaO. Na,O. Loss. Total. Sp. gr. 
57°37 26°09 8:13 7°96 0°70 100°25 2°68 

B. H: B. 
Solubility of the Labradorite from St. Paul Island. By 
P. Jannascn (Jahrb. f. Min., 2, Mem., 42—44).—These experiments 
were undertaken to solve the question whether the felspars, regarded 
as an isomorphous mixture of sodium-aluminium and calcium-alumi- 
nium silicates, when treated with hydrochloric acid, give up the anor- 
thite portion, or whether the whole of the felspar substance is partially 
soluble. The results are in favour of the latter view. I is the 
analysis of the labradorite (sp. gr. 2688) ; II, that of the acid solution ; 
and III, that of the felspar remaining insoluble in hydrochloric 


acid :— 
Loss on 


SiO,. Al,O;. FeO. MnO. CaO. MgO. _ ignition. K,O. 

I. 5409 2782 150 trace 11°20 0°05 0°19 0°43 
Il. 5223 26°96 198 trace 13°25 012 —_— 0°23 
Ill. 5434 2936 022 trace 10°79 —_ — 0°46 


Na,O. Li,0. Total. 
I. 476 trace 100-04 
II. 5°23 trace 100-00 
Ill. 549 = 100°66 B. H. B. 


Relation between the Optical Properties and Chemical 
Composition of Pyroxene and Amphibole. By F. J. Wik 
(Jahrb. f. Min., 1884, 2, Ref.,21).—The following data serve as an 
aldition to the former paper on the same subject (Abstr., 1883, 
560) :— 


Extinction angle on 


oO per cont. clinopinacoid. 


Diopside from Achmatowsk . 37° 30’ 
Diopside from Pargas..........++++ : 38 
Diopside from Ala 39 
Diopside from Zillerthal...........+ . 38°—39° 
Augite from Nordmarken ....  .... . 45° 45’ 
Augite in the olivine diabase of Ew 
(West Finland) , 46° 


The examination of a number of augites from basaltic rocks gave 
results which do not agree with the series. 


Extinction angle on 


FeO par cont. clinopinacoid. 


Augite from basalt tuff from Teplitz . 5°45 


Augite from Monti Rossi ...... 7 -89—11°39 
Augite from Vesuvius.........+....| 4°55— 9°08 
Augite from Frascati .........+e00 10°80 
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The author is therefore of opinion that.a basaltic augite must be 
distinguished analogous to the basaltic hornblende. The latter also 
seems to have optical properties different from the ordinary hornblende 
occurring in older rocks. The hornblende from the basalt-wake of 
Schima, with an alumina percentage of 17°59, gave an extinction 
angle on the clinopinacoid of only 10°. B. H. B. 


Kelyphite. By A. Scuraur (Jahrb. f. Min., 1884, 2, Mem., 21— 
26).—If the larze amphibole group be divided into two classes of 
nearly equal form and optical symmetry, namely, the actinolite divi- 
sion, RSiO;, and the hornblende division, 2(RSi0O;) + y(R,SiO,), in 
which y is greater than z, kelyphite may be identified with horn- 
blende. B. H. B. 


Ganomalite. By A. Ssécren (Jahrb. f. Min., 1884, 2, Ref., 23— 
24).—This mineral, discovered by Nordenskiéld at Laangban (Abstr., 
1879, 22), has recently been obtained from Jakobsberg, in Nordmarken. 
System tetragonal. Columnar crystals with the planes: coP, P, coP4, 
OP. coP: P = 135°. Cleavage distinct, parallel to ooP and OP. 
Fracture uneven. H. = 3. Sp. gr. 5°738. Colourless, greasy to 
glassy lustre. Becomes dull and whitish on exposure by the oxidation 
of the lead. Optically positive. Strong refraction. Weak inter- 
ference colours. Fuses in thin splinters in candle flame. Soluble in 
warm nitric acid. The analyses, made with impure material, lead to 


the formula 2PbO,CaO,2Si0,. B. H. B. 


Analysisof Ganomalite. By G. Linpstrém (Jahrb. f. Min., 1884, 
2, Ref., 25).—Ganomalite, from Jakobsberg, carefully purified by the 
magnet and by iodide solution, gave on analysis the following 
results :— 


Si0,. PbO. CuO. MnO. _ AIl,O3;. Fe,0,. CaO. MgoO. 
18°33 68°80 0°02 2°29 0°07 0°12 9°34 011 
Alkalis. P,O;. Cl. Ignition. Total. 
0°10 0°C4 0°24 0°57 100°03 


From this the formula 3PbO,2Si0, + 2RO,SiO, is deduced. 
B. H. B. 


Tephroite. By A. Ssécren (Jahrb. f. Min., 1884, 2, Ref., 24—25). 
—Crystals of tephroite from Laangban were found to belong to the 
rhombic system. Colour, grey; transparent; glassy to greasy lustre. 
Fracture conchoidal to splintery. H. = 5°5to6. Sp. gr. 3°95—4°02. 
Fuses before the blowpipe with difficulty to a brownish cloudy glass. 
Gelatinises with warm hydrochloric acid. The following forms were 
observed :—coP&, coP, coP2, coPI%, Pco, P, 2P2, 3P3. The analy- 
sis gave :— 

Si0;. MnO. MgO. Total. 
31°39 65°34 3°15 99°88 
B. H. B. 

The Rocks of Noyang. By A. W. Howirt (Jahrb. f. Min., 1884, 

2, Ref., 59—61).—The author describes the eruptive rocks occurring 
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at Omeo, Gippsland, Victoria. The rocks in the district are quartz- 
mica diorites (Analysis I), traversed by porphyritic masses. In 
contact with these dykes, porphyritic varieties of quartz-mica diorites 
(Analyses II and III) occur. Somewhat more recent than the quartz- 
mica porphyrites are dykes of quartz-porphyrite (Analysis IV), and 
quartz-felsophyrites. The diorites and porphyrites are traversed by 
dykes of “greenstone.” A greenstone dyke (Analysis V), about 
30 inches wide, is described by the author as a diorite, not far removed 
from the amphibolised diabases. A true diabase dyke, the only one 
observed by the author, occurs in the quartz-mica diorite at Navigation 
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Rock from the Volcano Yate. By H. Zircenspeck (Jahrb. f. 
Min., 1884, 2, Ref., 58).—Four specimens were examined from the 
Voleano Yate, south of the Boca de Reloncavi, South Chili. The 
first, from the northern foot of the volcano, is a porphyritic rock 
(Analysis Il) containing felspar (Analysis I), olivine, augite, and 
magnetite. The ground-mass consists principally of felspar with 
augite crystals, and but little granular isotropic basis. The second 
sample, of a slag-like structure, contains felspar, augite, and mag- 
netite in a brown isotropic basis. The third rock (Analysis III) 
contains plagioclase, augite, magnetite, and apatite in a dark ground- 
mass, poor in glass. The fourth rock (Analysis IV) is compact, 
and weathered on the surface. It contains plagioclase, augite, mag- 
netite, and apatite in a microlithic ground-mass. 


SiO,  Al,O;. ‘FeO; FeO. MnO. CaO. MgO. KZ,O. 

I. 46°03 3241 1°78 -— -- 13°78 O28 075 
Il. 52:02 1714 796 352 O85 1157 313 060 
Ill. 6369 15°03 251 241 0°55 330 O80 2°46 
IV. 6349 1242 641 134 085 417 132 1:78 
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Loss on 
Na,0. ignition. Total. Sp. 
I. 443 0°48 99°94 2 
II. 2°38 0°28 99°45 2 
IIL. 6°54 2°23 99°52 2 
IV. 490 2°88 99°56 2°52 


In Analyses II, III, and IV, traces of HCl, P,O;, and SO; were 
detected, and in III and IV also traces of copper. The author classes 
the first rock as basalt, the others as augite-andesite. B. H. B. 


Krakatoa Ashes. By A. vy. Lasaurx, A. Saver, J. H. K1oos, 
A. Renarp, and A. Dausrge (Jahrb. f. Min., 1884, 2, Ref., 53—58).— 
There can be no doubt that the Krakatoa eruption yielded ashes of 
enstatite-andesite. AJl the observers give labradorite, augite, mag- 
netite, and apatite. Hornblendeand iron pyrites are also stated to be 
present by one observer. The principal mass of the ashes consists of 
a pumiceous glass. 

The chemical composition of the ashes which fell in Batavia is 
determined by an analysis (I) by Sauer, and also by Renard (II). 
Sauer also found 0°82 substance soluble in water, consisting prin- 
cipally of lime and sulphuric acid, with traces of potash and soda. 
He also analysed the ashes carefully freed from crystalline substances, 
and found the composition given under IIT. Both Renard and Sauer 
also analysed a sample of ashes, collected from His Majesty’s ship 
‘“* Elizabeth,” 300 nautical miles from the Sunda Straits. This was 
found to be identical with the material from Batavia. 


SiO, TiO,»  AlOs  FesOs FeO. CaO. MgO. 
a 


63°30 1-08 14°52 5°82 4:00 1°66 
65°04 — 14°63 447 282 3°34 


66°73 0°50 16°59 F 3°82 


MnO. WNa,O. £K,0. ignition. Total. 
IT. 0°23 5°14 1-43 2°17 99°35 
Il. trace 4°23 0°97 2°74 99°44 
Se | 
ITI. trace (5°65) 2:13 100-00 
B. H. B. 


Krakatoa Ashes. By K. OrsseKe (Jahrb. f. Min., 1884, 2, Mem., 
32—33).—The author gives analyses of the ashes which fell on the 
ship “ Barbarossa,” on the 27th August, 1883. The results obtained 
by him were as follows:—I, complete analysis; sp. gr. 2°38. II, 
portion soluble in hydrochloric acid, 7 per cent. ILI, portion inso- 
luble in hydrochloric acid, 93 per cent. 
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SiO. TiO;  AlOs FeO, FeO. MnO. Ca0. 

I. 6806 038 15°08 028 366 trace 2°71 
acempmepeanatanell 

Il. 50°45 trace 14°05 17°10 a 5°65 

Ill. 69°25 041 15°10 3°03 trace 2°50 


K,0. Na,0. H,0. Total. 
I, 3°41 4°25 2°12 100°71 
II. 1°95 2°65 5°10 100°75 
Ill. 351 4°36 1:89 100°64 


The original ashes contained substances soluble in water :— 


CaO. MgO. Na.O. Cl 980; KO. Total. 
0°20 0-11 079 O76 0°69 trace 2°55 
or 
NaCl. NaSO, CaSO, MgSO, Total. 
1:25 0°29 0°48 0°33 2°35 
B. H. B. 
Analysis of Volcanic Ashes from Krakatoa. By D. pe Loos 
(Ber., 17, 999—1000).—These ashes were collected after the eruption 
of August, 1883, in Java, and were found to consist of 0°80 per cent. 
of matter soluble in water (silica, sulphuric acid, chlorine, calcium, 
potassium, sodium), 5°70 per cent. soluble in acid (chiefly ferric oxide 
and alumina), and 93°50 per cent. of insoluble matter. This inso- 
luble part consisted of 64°05 per cent. silica, 6°54 per cent. ferric 
oxide, and a. trace of ferrous oxide, 13°08 per cent. alumina, and 
180 per cent. calcium oxide. A. B, 


Classification of Meteorites. By G. Tscuermak (Jahrb. f. Min., 
1884, 2, Ref., 25—28).—The author proposes the following classifica- 


tion :— 


I. Meteorites, consisting principally of iron. 
Meteoric iron. 


II. Iron ground-mass, with enclosed silicates. 
Pallasite—iron and olivine, 
Mesosiderite—iron, olivine, and bronzite, 
Siderophyr—iron and bronzite, 
Grahamite—iron, plagioclase, olivine, bronzite. 


III. Olivine and bronzite, with subordinate iron. 
Chondrite. 


IV. Olivine, bronzite, pyroxene, 
Chassignite—olivine, 
Amphoterite—olivine and bronzite, 
Diogenite—bronzite or hypersthene, 
Bustite—diopside and enstatite. 


V. Angite, bronzite, and lime-felspar. 
Howardite—augite, bronzite and plagioclase. 
Eukrite—augite and anorthite. 
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Peculiar Concretions in Iron Meteorites. By L. Smrrn (Amer, 
J. Sci., 25, 417—423).—The author calls attention to the more or 
less globular concretions in the interior of meteoric iron, which seem 
but rarely to be absent. These concretions consist of troilite, schreiber. 
site, graphite, daubréelite, lawrencite, or chromite. Each of these 
concretions is almost as characteristic of meteoric iron as the nickel. 
iferous alloy of the metal. The troilite concretions are often some- 
what complex in their character. 8 grams from the Cranbourne iron 
were treated with petroleum ether, dilute hydrochloric acid, and nitric 
acid, and the magnet was applied to the residue. In this way, celes- 
tialite, sulphur, a compound of sulphur and carbon, schreibersite, 
daubréelite, graphite, silica, and a cobalt mineral were determined. 

B. H. B. 

The Bishopville and Waterville Meteorites. By M. E. Wans. 
wortH (Amer. J. Sci., 26, 22—38).—The meteorite of Bishopville, 
South Carolina, was found on microscopic examination to consist of 
the following minerals: enstatite, felspar, monoclinic pyroxene, 
olivine, pyrrhotine, and nickel-iron. The enstatite contains many 
glass inclusions, microliths, chromite and metallic grains. The 
felspar is mostly plagioclase, with exceedingly fine twinning bands. 
It contains numerous yellowish-brown, dark, or almost colourless 
inclusions, and minute crystals of enstatite in rosette-like forms. In 
its mineralogical composition and its structure the meteorite resembles 
gabbro (norite). 

The doubtfal meteorite of Waterville, Maine, proves to be a lami- 
nated ash-grey, cellular, cinder-like slag, consisting of a cellular, 
glassy mass, which has begun to devitrify, and has been long exposed 
to the action of atmospheric agencies. B. H. B. 


The Alfianello Meteorite. By H. v. Foutton and W. Fticur 
Jahrb. f. Min, 1884, 2, Ref., 30—32)—This meteorite has already 
been described in detail (Abstr., 1883, 1071).—I gives the results of 
Foullon’s analysis of material from six specimens; II, the compo- 
sition of the portion soluble in acid ; III, that of the insoluble silicates. 
IIa and IIIa give the results obtained by Flight :— 


| II. IIa. III. IITa. 
SiO,.... 3914 35°05 35:12 56-22 5612 
Al,Os.... 093 O41 152 164 [Cr,O,=8-28] 

.++ 1742 2853 5143 12 13°40 

196 0°55 671 

25°01 3546 7:27 

0°75 

010 _ 

11°31 am 

1-09 _ 

2°71 ~~ 


Totals... 100°42 100°00 99:28 100-0U 101°77 


From these results the mineralogical composition is calculated (IV) 
by Foullon, and (V) by Flight. 
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IV. ve 
Bronzite and felspar.. 41°37 Insoluble silicates... 40°12 
Olivine Soluble silicates.... 50°86 
Nickel iron 6 Nickel iron 2°11 
Magnetic pyrites .... ‘ Troilite 6°92 


The results given under IT and IIa, III and IIIa, do not agree very 
well, and the high percentage of chromium in IIIa is especially 
remarkable. In the analysis IIIa, the percentage of silica is also too 
high for an olivine so rich in iron. B. H. B. 


The Rowton and Middlesbrough Meteorites. By W. Fuicur 
(Jahrb. f. Min., 1884, 2, Ref., 28—30).—The iron meteorite of 
Rowton is the first whose fall has been observed in Great Britain. It 
took place on April 20th, 1876, at 3.40 p.m. Analysis I gives the 
composition of the nickel iron; II, that of the troilite. The iron 
yielded 6°38 times its volume of gas, an analysis of which is given 
(IIL) :— 

I. II. III. 
Fe.... 91°15 Fe.... 63°93 CO,.... 515 
Ni.... 867 S .... 36°07 H .... 77°78 
Co.... O34 CO.... 7°34 
Cu.... trace N.... 972 


The Middlesbrough meteorite fell on the 14th of March, 1881, at 
3.35 p.m. The sound resembled the boom of a gun, but no lumi- 
nous or cloud-forming phenomena are reported. The stone weighed 
3 lb. 8} oz., and forms a low pyramid. It has a greyish-white colour, 
and is for the most part composed of silicates. The metallic particles 
(938 per cent.) obtained by treating with mercuric chloride gave on 
analysis the following results :— 


Fe. Ni. Co. Total. 
76°99 21°32 1°69 100°00 


Of the remaining constituents 59°94 per cent. were soluble silicates 
(Analysis II), and 40°06 per cent. insoluble (Analysis III). The 
analysis of the soluble portion indicates the presence of 


2(Mg, Fe) 0,SiO.. 


No lime and no alumina were found. The insoluble portion is bronzite, 
or, as is more probable, augite with labradorite. 


SiO,  AlO; FeO. CaO. MgoO. Total. 
Il. 4110 — 2796 — 30:94  100°00 
Ill. 55°39 4:77 23°58 437 1104 99°15 
B. H. B.: 


The Nogoya Meteorite. By Wessxy and Davusrie (Jahrb. f. 
Min., 1884, 2, Ref., 32).—The meteorite fell at Nogoya, in the Argen- 
tine Republic, in the winter of 1880, with distinct luminous pheno- 
mena, The form is that of a spheroid, 15—13 cm. in diameter. The 
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weight is 44 kg. It belongs to the carbonaceous meteorites, and 
resembles most closely that of Cold Bokkeveld. B. H. B. 


Mineral Water from Aruba. By D. pe Loos (Ber., 17, 999),— 
This mineral water, from Antikroeri, in the West Iadian island of 
Aruba, has been analysed, and found to contain no copper salts, as was 
supposed. One litre of the water contains 11°16 grams mineral 
salts, of which 2°13 grams are magnesium chloride, and the remainder 
chlorides and sulphates of the alkalis, along with a little calcium 
sulphate. A. B. 


Composition of Borhegyer Water. By M. Barto (Ber., 17, 
673—674).—This mineral water, from the vicinity of Bibarczfalva, in 
the Siebenbiirgen, contains in grams per litre :— 


Calcium carbonate 
Magnesium carbonate 
Sodium carbonate 
Lithium carbonate 
Ferrous carbonate 
Manganous carbonate 
Potassium sulphate 
Sodium chloride 
Potassium chloride 
Sodium bromide 
Sodium iodide 


Total carbonic anhydride 
Carbonic acid present as bicar- 
bonates 1-4023 
1°72778 


Organic Chemistry. 


Monobromomethyl Chloroform (Bromotrichlorethane), By 
L. Henry (Compt. rend., 98, 370—372).—This compound, CCl,.CH,Br, 
may be obtained by heating the trichlorethane, CCl;.CH;, with bro- 
mine at 150—160° in sealed tubes, but higher brominated derivatives 
are formed at the same time. It is more conveniently prepared by the 
action of antimony pentachloride on CCl,Br.CH,Br or CC1Br,.CH,Br. 
It is a colourless mobile liquid of ethereal odour boiling at 151—153", 


re Ls 


wm 
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Its sp. gr. at 0° is P8839, When treated with alcoholic potash, it is 
decomposed, the elements of hydrochloric acid being eliminated and 
the compound CCl, : CHBr formed; this is a colourless liquid which 
boils at 114—116°. It has a powerful odour and rapidly absorbs 
oxygen on exposure to the air. 
The following table gives the properties of the chlorinated brom- 
ethanes :— 
. p. Density. 
CH.Br.CH; ‘ 1°4733 
CH,Br.CH,Cl .... 1°7387 
CH,Br.CHCl, .... 1! 18587 
CH,Br.CC), 1:8839 
C. E. G. 


Propargyl Iodide. By L. Henry (Ber., 17, 1132—1133).—Pro- 
pargyl iodide, prepared by the action of sodium iodide on propargy] 
bromide in alcoholic solution, is a pale-yellow liquid boiling at 115°, 
sp. gr. at 0° 20177, non-miscible with water. It unites with mercury 
forming a yellow crystalline compound, C,H,;HglI, and with iodine, 
yielding propargyl triiodide, C;H;I;, which is deposited from a warm 
ethereal solution in colourless needles melting at 40°. An addition- 
product of the composition (C;H;I,),HPO, is formed by the action of 
iodine and amorphous phosphorus on propargyl alcohol (Ann. Soc. 
scientifique Bruwelles, 1878). W. C. W. 


Second Anhydride of Erythrol, C,H,O,. By S. Przysyrex 
(Ber., 17, 1091—1096).—This dioxide has been obtained by the 
action of potassium hydroxide on erythrol dichlorhydrin, and is a 
complete internal anhydride of erythrol :as shown by the formula 
CH,—-CH.CH—CH;. Erythrol dichlorbydrin, melting at 124°, was 
\F «US 

O O 
prepared by the action of concentrated hydrochloric acid on erythrol 
at 100°. The dichlorhydrin was dissolved in ether, and powdered 
potassium hydroxide added as long as any reaction took place; this 
reaction was observed by the precipitation of potassium chloride and 
the slight boiling of the ether. After the separation of the precipi- 
tate, the ether was evaporated off, and the new oxide distilled. It is 
a colourless mobile liquid boiling at 138°, and has a disagreeable 
peculiar odour and a burning taste. The sp. gr. at 0° is 1:1322, at 18° 
oo It is extremely volatile, passing over with the vapour of 
ether. 

Analysis leads to the formula C,H,O. The estimation of the 
vapour-density by Meyer’s method with aniline vapour gave it as 
3'12—3-20, whilst that calculated for C,H,O, is 2°91. 

The chemical properties of this compound show that it has the 
aboye constitutional formula. It combines with water, acids, and am- 
monia, to form addition-products in the proportion of 1 mol. to 2 mols. 
water or 2 mols. monobasic acid. It mixes in all proportions with 
water, and combines with it to form erythrol, somewhat slowly at 
the ordinary temperature, more quickly at 100°. Hydrochloric acid 
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converts it into the original dichlorhydrin. It combines with d 
hydrocyanic acid at 50—55° to form the nitrile of dihydroxyadipic 
acid, C,H,(OH)A(CN),.. When heated with 2 mols. hydrocyanic acid 
at 50—55° for four or five hours, it forms an amorphous mass of 
nitrile, and this when treated with potash gives ammonia, and is con. 
verted into the potassium salt of dihydroxyadipic acid. The capacity 
of this oxide to combine with acids is so strong that it will precipitate 
magnesia and cupric oxide from their soluble salts. With ammoniacal 
silver nitrate, it gives a silver mirror. It combines with 2 mols. of 
aniline to form an addition-product, Cj.HaN,O2, insoluble in water 
and ether, and combining with mineral acids to form salts. The 
hydrochloride of this aniline compound, C,.H2)N,0.,2HCI, forms large 
colourless plates. The same salt can be obtained by heating the 
dichlorhydrin with aniline at 100°. 

The properties of this oxide are analogous to those of the series 
C,H,,0. It is the first member of a series of dioxides which would 
have the general formula C,H,_.0,. The author is at present 
engaged in preparing the dichlorhydrin, C,H,,.0,Cl., by the action of 
hypochlorous acid on diallyl, and hopes to obtain a dioxide from it by 
the action of potassium hydroxide. A. B. 


Lactose and Mucic Acid. By W. H. Kenr and B. Tottens 
(Ber., 17, 668).—In preparing lactose from milk-sugar, hydrochloric 
acid gives better results than sulphuric acid. The action of nitric 
acid in systematically increased amounts on milk-sugar and on lactose 


has been investigated. In favourable cases there has been obtained 
from milk-sugar 38 per cent., and from lactose 77 per cent. of mucic 
acid. 10—15 per cent. solutions of lactose show a rotary power 
[a]p = 81'4—81°7°. Lactose yields levulinic acid when heated with 
hydrochloric acid. A. J. G. 


Lactosin: a New Carbohydrate. By A. Merer (Ber., 17, 685 
—692).—Lactosin is a crystalline carbohydrate occurring largely in 
the Caryophyllacw, in which it plays the same part as inulin in the 
Composite. It is best prepared from the roots of Silene vulgaris, 
those gathered in autumn being richest in lactosin. The grated roots 
are pressed, the juice mixed with an equal volume of alcohol (95 per 
cent.), and allowed to stand twelve hours; the precipitated proteids 
are then filtered off, the filtrate mixed with an amount of alcohol 
equal to three times the original volume of the juice, and allowed to 
stand 24 hours. The preeipitate is dissolved in a little water and 
again precipitated with alcohol; the crude lactosin so obtained still 
contains 2°] per cent. of ash. It is best purified by precipitation from 
aqueous solution by lead acetate and ammonia; the sparingly soluble 
lead compound is decomposed by hydrogen sulphide, the aqueous solu- 
tion concentrated, and, whilst still hot, precipitated by alcohol ; the 
precipitate is dissolved in water, evaporated on the water-bath, and 
dried over sulphuric acid. Amorphous lactosin so obtained is free 
from ash, and shows all the properties of the crystalline form, except 
that the specific rotation = -+168°. Probably lactosin exists in two 
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modifications mainly distinguished by the difference in their rotary 


wers. 
T Orpdialiine lactosin is prepared from the amorphous form by boiling 


it for some days in a vessel provided with a reflux condenser with an 
amount of alcohol of 80 per cent. insufficient for complete solution. 
It forms small colourless, lustrous crystals of the formula CyH.O + 
H,0, loses its water on long heating at 100°, and has the specific 
rotation [a]p = +211°7°. It is moderately soluble in water, the colour- 
less solution resembles an aqueous solution of dextrin in its physical 
properties, is not precipitated by lead acetate, basic lead acetate, or 
lime-water, but is precipitated by lead acetate and ammonia. It does 
not reduce Fehling’s solution of the ordinary strength, but appears to 
exert a slight reducing action on weak solutions. An alcoholic solu- 
tion is precipitated by basic lead acetate and by lime-water, but not 
by normal lead acetate. Addition of alcoholic potash or soda precipi- 
tates the potassium or sodium derivatives of lactosin. 

On inversion, lactosin yields lactose and a sugar of rotary power 
equal to about +17°, whose investigation will be omen” <2 

Gallisin, the Unfermentable Part of Commercial Glucose. 
By C. Scumirt and A. Copenzi (Ber., 17, 1000—1015).—Neubauer and 
other authors have stated that in wine, which in its preparation has 
been subjected to Gall’s treatment with glucose and fermented, a 
certain portion of the glucose remains in the wine as an unfermented 
substance which is neither glucose nor dextrin. Owing to the 
interest that has arisen as to the possible unwholesomeness of gallin- 
ated wines, the authors have been led to investigate the subject, and 
have succeeded in separating from fermented glucose (prepared from 
potato-starch) an intensely hygroscopic substance which they have 
named gallisin. A physiological investigation of this compound is in 
progress, but at present for purposes of priority, the purely chemical 
part of the research is published. 

Preparation of Gallisin.—A solution of 5 kilos. of glucose was 
fermented at 18—20° for five or six days with yeast and filtered. The 
solution thus obtained was then evaporated to a thick syrup on the 
water-bath and shaken in a flask with a large excess of absolute 
alcohol: it became thicker, but did not mix with the alcohol. After 
a second treatment with absolute alcohol (by means of which water, 
sugar, organic acids, &c., are extracted) the syrup was found to be 
converted into a crumbling yellow-gray mass, which by pounding in a 
mortar with a mixture of absolute alcohol and ether can be obtained 
as a gray powder. This powder may be purified by dissolving it in 
= repeating the above treatment, and drying over sulphuric 
acid. 

Gallisin when viewed under the microscope is found to be amor- 
phous and without any characteristic structure. It is intensely hygro- 
scopic, more so than calcium chloride, but yields no definite compound 
with water. It is insoluble in ether, chloroform, and benzene, very 
sparingly soluble in glacial acetic acid and in absolute alcohol, but 
shightly more so in methyl! alcohol, and in this it differs from glucose 
which is readily soluble. It dissolves when boiled in a mixture of 
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glacial acetic acid and absolute alcohol, but it is precipitated from 
this solution by ether. In concentrated aqueons solution, it has an acid 
reaction to litmus-paper; and undergoes no change, either by heat 
or when treated with lead acetate, mercuric nitrate or chloride, ferric 
chloride, tincture of iodine, or calcium or barium chloride. Barium 
hydroxide precipitates a small quantity of a white barium compound. 
With silver nitrate, it undergoes no change until it is heated or am- 
monia is added, when metallic silver is precipitated. It rapidly reduces 
potassium permanganate, especially in slightly alkaline solution, with 
separation of peroxide of manganese. Potassium dichromate in dilute 
acid solution is also rapidly reduced. Fehling’s and Knapp’s solutions 
are reduced by it (in this it differs from dextrin), and 0°05 g. glucose 
are equal to 0°109784 g. gallisin in reducing power. A concentrated 
solution of gallisin prevents the precipitation of iron salts by ammo- 
nia or caustic alkalis. With acetic anhydride, it gives an acetyl com- 
pound, and it is converted into glucose by treatment with dilute 
mineral acids on the water-batb. On treating an aqueous solution with 
fresh yeast it is not fermented, nor does it undergo lactic fermenta- 
tion, but if a dilute aqueous solution is allowed to stand for a time 
it decomposes with formation of a mouldy fungus. At 100° it gives 
off water and carbonic anhydride. It has a slightly sweet taste at first, 
but in time becomes insipid. A solution of gallisin turns the plane 
of polarisation to the right, and this power increases according to 
the dilution of the solution. A very pure white specimen, when 
analysed with every care to prevent access of moisture, was found to 
contain 43°50 per cent. C and 7:36 per cent. H, and these results lead 
to the formula C,H ,Ow (C, 43°9 : H, 7°32). 

Gallisin-barium, C\,H»BaOy + 3H,O, may be obtained by precipi- 
tating a concentrated aqueous solution of gallisin by barium hydrox- 
ide in alcoholic solution, and is purified by dissolving the precipitate 
in water, reprecipitating with alcohol, and washing with ether. The 
pure substance readily absorbs carbonic anhydride, is slightly alkaline, 
and reduces Fehling’s and Knapp’s solutions. It loses its water of 
combination over sulphuric acid. 

Heracetylgallisin is formed by heating gallisin with acetic anhy- 
dride for two and a half hours at 130—140° under pressure. The result- 
ing brown mass is soluble in alcohol, and after driving off the excess 
of acetic anhydride on the water-bath, may be purified by boiling with 
charcoal; the acetyl-derivative is obtained on evaporation of its 
alcoholic solution as a colourless glass-like mass of the formula 
Ci2H,O,Acs. It is insoluble in water, but soluble in alcohol and 
similar solvents. If gallisin be heated for several hours at 170—180° 
with an excess of acetic anhydride, it is decomposed with formation, 
amongst other products, of ethyl acetate. 

Gallisin-potassium, Cy,H23KO, is precipitated from an alcoholic 
solution of hexacetylgallisin by boiling it with alcoholic potash, 
ethyl acetate being formed simultaneously. It is a hygroscopic 
powder soluble in water, with alkaline reaction. In a similar way @ 
precipitate of gallisin-lead may be obtained, C,,H»PbOw + PbO. 

Conversion of Gallisin into Grape-sugar.—Equal parts by weight of 
gallisin and oxalic acid were heated on the oil-bath at 103° for two to 
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three hours. On separating the oxalic acid with lime and evapora- 
ting the solution, a thick sweet syrup was obtained which in a few 
days formed a crystalline mass of glucose. The whole of the gallisin, 
however, could not be converted into glucose: by the prolonged action 
of oxalic acid on an aqueous solution of gallisin, it becomes yellow, 
and smells strongly of caramel. 

Oxidation of Gallisin.—On pouring a solution of 100 grams gallisin 
in 50 c.c. water into 400 grams strong nitric acid, a powerful reaction 
takes place, and the solution becomes heated to boiling, with evolution 
of nitrous fumes. On cooling, neutralising with potash, and afterwards 
strongly acidifying with acetic acid, an acid potassium salt crystallises 
out in beautiful groups of white needles soluble in hot water but 
sparingly in cold. About 20 grams of these were obtained and the 
results of analysis agreed with the formula C,H,KO,. From this acid 
salt a neutral silver salt, C,H,Ag,O,, was prepared, and from the lead 
salt by the action of sulphuretted hydrogen the free acid was obtained 
as a thick, acid, uncrystallisable syrup, soluble in water and alcohol 
but insoluble in ether. On distilling the ammonium salt, besides 
ammonia, pyrroline, &c., a sublimate was obtained which is soluble in 
water, alcohol, and ether, and at present is under investigation. 

Action of Heat on Gallisin—On heating gallisin in a current of 
hydrogen gas on the water-bath at 65°, carbonic anhydride and water 
are given off, and at 100° it melts toa thick amber-coloured syrup; 
17-2 per cent. of water (4 mols. = 18 per cent.) and 13°7 per cent. of 
carbonic anhydride (1 mol. = 13°4 per cent.) were given off. This 
syrup has many of the properties of gallisin, as has also its barium 
compound, which is found on analysis of the barium derivative to have 
the formula (C,,H,,;0,).Ba. This may mean that gallisin, when heated, 
gives up water and carbonic anhydride, but when the resulting sub- 
stance is treated with water the water is again taken up, and, as the 
barium derivative shows, a compound is formed containing 1 mol. 
of carbonic anhydride less than gallisin. 

The authors succeeded also in preparing pure gallisin from a wine 
which had been prepared by Gall’s process in 1873, and identified it 
by the above reactions and by analysis. In conclusion, the authors 
mention that a physiological investigation of gallisin is being made, 
and already it has been found by numerous trials that there is no 
direct or indirect unwholesomeness in the use of gallisin or of the 
glucose which is formed along with it. A. B. 


Invertin. By E. Bourquetor (J. Pharm. Chim. [5], 7, 131— 
134)—Experiments were made in reference to the action of the 
soluble ferment of yeast (invertin) on gelatinised starch. The inver- 
tin was obtained from the yeast now largely used by bakers (brewers’ 
yeast gives a bitterness to the bread), which is prepared by sowing 
yeast in a mixture of rye or maize meal with malt: this yeast has a 
little diastase mechanically adhering to it. 50 grams of the yeast 
were mixed with 100 c.c. of distilled water, and, after standing, the 
solution was filtered. The residual yeast was treated with water in 
this way four times in succession. The four solutions were all 
found to be rich in invertin, indicated by its hydrolytic action on 
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cane-sugar. Berthelot and Bechamp have previously shown that 
yeast furnishes large quantities of invertin to water when isolated 
from nutrient matter. The above liquids were allowed to act for 
some hours on gelatinised starch, after which it was found by testing 
with iodine that the first solution alone exercised a hydrolytic action 
on the starch, and this only to a feeble extent, which the author sup- 
poses is due to adherent diastase; the other liquids had no action on 
the starch. The author therefore concludes that invertin, unlike dias. 
tase, has no hydrolytic action on starch. W. R. D. 


Direct Conversion of Alcohols of the Ethyl Series into 
Amines. By V. Merz and K. Gastorowsk (Ber., 17, 623—640).— 
Although it is known that phenols when heated with ammonia, best 
in presence of dehydrating agents, are converted inte primary and 
secondary amines, the reaction has not yet been worked out with 
alcohols of the ethyl series. Ammonia alone has no action, and but 
slight action in presence of calcium chloride ; good yields were obtained 
only in the presence of zinc chloride at high temperatures. 

Methyl alcohol, heated in sealed tubes at 200—220° for 16 hours 
with the compound of zinc chloride and ammonia, yields mono- and 
tri-methylamine. The ‘formation of dimethylamine also was highly 
probable, although it was not proved. 

Absolute alcohol and ammonio-zine chloride react but slightly at 
200—220°; on further heating for eight hours at 260°, mono-, di-, 
and tri-ethylamine are formed, the yield of mixed amines being about 
50 per cent. of the alcohol employed. Ethylene and pyridine bases 
appear also to be formed. 

Isobutyl alcohol and ammonio-zine chloride react but slightly at 
200—220°, even after being heated for 16 hours; at 260—280° from 
50-——75 per cent. of the alcohol is converted into amines. Mono-, di-, 
and tri-isobutylamine were isolated from the product. Isobutyl 
alcohol and ammonium chloride react but slightly at 280°. 

Normal octyl alcohol and ammonio-zine chloride on beimg heated 
at 280° for 16 hours give a large yield of amines (over 75 per cent. 
of the aleehol used). Monoctylamine has been described by Kichler 
(Abstr., 1880, 229). Dioctylamine, NH(C,H,;)., crystallises in long 
white needles having an odour like that of tallow. It melts at 36°5°, 
boils at about 297—298°, is practically insoluble in water, readily 
soluble in alcohol and ether. The hydrochloride, NH(C,H;;)2,HCl, 
crystallises in colourless plates, is sparingly soluble in water or 
ether, soluble in alcohol. The platinochloride, [NH(C.H,,).]2,H,PtCh, 
forms clear yellow plates practically insoluble in water. T'rioctyl- 
amine, N(C,H,7);, after long purification forms a white crystalline 
mass, but was usually obtained as a nearly colourless oil of agreeable 
ethereal odour. It boils at 365—367°, is readily soluble in ether and 
absolute alcohol, but very sparingly soluble in ordinary spirit. Most 
of its salts are‘liquid. The platinochloride, (NCxHs:)2,H,PtCl, forms 
a glutinous mass insoluble in water. 

In order to ascertain the nature of the reaction in the case of 4 


secondary alcohol, capryl alcohol was heated with ammonio-zinc chlo- 
ride. The yield of amines was much less than with the primary 
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alcohols, being only about 25 per cent. of the weight of the alcohol 
employed. Monocaprylamine has long been known. Dicaprylamine, 
NH(C.Hi7)2, forms a colourless oil of aromatic odour. It boils at 
about 270°; vapour-density = 8°49 (calc. 8°33). The hydrochloride 
is a white crystalline substance soluble in alcohol. The platino- 
chloride, (NCisHss)2,H,PtCl, crystallises in fine yellow plates; the 
aurochloride, NCiHs3s,HAuCh, crystallises in golden-yellow plates. 
Tricaprylamine is also an oil of aromatic odour. It boils a little above 
the boiling point of mercury. The platinochloride, 


(NC..Hs:)2,H,PtCl,, 


was obtained as a compact resinous mass showing slight signs of 
crystallisation. A. J. G. 


Action of Zinc-ethyl on Amines and Phosphines. By H. 
Gat (J. Pharm. [5], 7, 484—485).— Zinc-ethyl has been found 
by the author to be without action on tertiary amines, while it acts 
violently on primary and secondary amines, the unsubstituted hydro- 
gen being replaced by zinc with disengagement of ethane. The 
same appears to be the case with the phosphines. The bodies used in 
these experiments were triethylamine, dimethylphenylamine, methy1- 
diphenylamine, and trimethylphosphine, all of which were unacted 
on by zinc-ethyl. The author proposes to utilise this reaction for the 
diagnosis of primary, secondary, and tertiary amines. The body is 
mixed with zinc-ethyl in ethereal solution to moderate action, when 
the amines of the first two classes will give rise to a reaction in 
which ethane is continuously and regularly evolved, while the tertiary 
amines will be unacted on. The action of zinc-ethyl on alkaloids 
was also examined. No reaction occurred with nicotine or with 
quinoline; hence these bases contain no hydrogen which is replace- 
able by zinc. The alkaloids that contain oxygen were generally 
attacked, yielding metallic derivatives, which were easily isolated. 
These new compounds are only slowly altered by exposure to the air, 
but are rapidly decomposed by water, forming zinc oxide and regene- 
rating the alkaloid; they form crystalline salts with sulphuric and 
hydrochloric acids. W. R. Dz 


Glyoxalisoamyline and its Derivatives. By B. Rapziszewskt 
and L. Szut (Ber., 17, 1291—1296).—Radziszewski has already de- 
scribed (Abstr., 1883, 1086) the preparation of glyoxalisoamyline 
from glyoxal and the ammonio-compound of isolvaleraldehyde. The 
authors now find that it may be obtained by passing a current of dry 
ammonia into a mixture of crude glyoxal and isovaleraldehyde in 
alcoholic solution. Care must be taken not to allow the temperature 
to rise to any extent during the reaction. The hydrochloride is a 
colourless deliquescent body crystallisable from alcohol with difficulty, 
and melting at 135—136°. The hydrobromide is similar in properties, 
and melts at 100°. The sulphate is so deliquescent that it could not 
be obtained pure, but is a neutral sulphate. The ovalate was ob- 
tained in fine rhombic crystals having the axial relations a:b:¢ = 
04784 : 1 : 04603. 
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If bromine be gradually added to an ethereal solution of glyoxaliso- 
amyline at 0° until it is no longer completely decolorised, the product 
yields glyoxalisoamyline hydrobromide and dibromoglyoxalisoamyline. 
The weight of bromine added then equals the weight of the glyoxaliso- 
amyline employed. If three times this quantity of bromine be added 
the liquid remains of an orange colour, and dibromo- and tribromo. 
glyoxalisoamyline are obtained, together with a good deal of resinous 
matter not investigated. 

Dibromoglyoxalisoamyline crystallises in colourless scales melting at 
157—158°, and with silver nitrate gives a white precipitate, which 
rapidly turns black on exposure to the light, and decomposes at 300° 
without previous fusion. Tribromoglyoralisoamyline crystallises from 
alcohol in colourless needles, which blacken at 200° and melt at 216— 
217°. It is soluble in alcohol and ether, and sparingly so in water. 
It is converted into the dibromo-compound when treated in aqueous 
solution with sulphurous acid; it also gives up a third of its bromine 
to silver nitrate. Oxalmethylisoamyline was obtained by the action of 
glyoxalisoamyline on methyl iodide, but in quantity too small for 
investigation. Its methiodide, C,;H,MeN2,Mel, was obtained in 
rhombic prisms. When heated to 136°, the crystals from an alcoholic 
solution lose their transparency, and melt at 169—170° ; the crystals 
from an aqueous solution do not show this loss of transparency. 

Oxalethylisoamyline was obtained by the action of ethyl bromide on 
glyoxalisoamyline. It forms acolourless liquid of unpleasant pungent 
odour, boils at 224—225° (B. = 743 mm., tg = 19°4°); its sp. gr. is 
09291 at 19°6°. The platinochloride crystallises in orange-coloured 
prisms, soluble in hot water. 

Oxalpropylisoamyline is a colourless liquid, boiling at 239—242° 
(B. = 738 mm., tg = 23°). It is more sparingly soluble in water than 
the ethyl compound, and its sp. gr. is 0°9149 at 18°. The platinochlo. 
ride is soluble in alcohol and boiling water, and crystallises in micro- 
scopic prisms. Oxaldipropylisoamyline bromide, simultaneously 
formed, crystallises in colourless prisms, belonging to the rhombic 
system, soluble in water and alcohol, and melting at 162 —163°. With 
silver nitrate, it gives a precipitate of silver bromide. 

Ozalisobutylisoamyline, C;H,(BBu)N;, boils at 238—242° (B. = 
742 mm, tg = 18°), and has a sp. gr. of 0°9048 at 16°1°. The platino- 
chloride crystallises in golden-coloured scales. 

Oxalisoamylisoamyline boils at 261—262° (B. = 737 mm., 
19°), is insoluble in water, and has a sp. gr. of 0°9029 at 149°. 
platinochloride forms minute crystals. A double salt with zinc chlo- 
ride forms very hygroscopié white crystals melting at 86—87°. 
Oxidised with hydroxyl, oxalisoamylisoamyline yields isoamyloxamide. 

The action of these oxalines with tannic, picric, and tungstic acids, 
&c., is similar to that of those already described. L. T. T. 


Oxidation of Oxalines and Glyoxalines by means of 
Hydroxyl. By B. Rapztszewsxi (Ber., 17, 1289—12¥0).—Tromms- 
dorf now supplies a 3 per cent. solution of pure hydroxyl, which the 
author finds a very convenient oxidising agent. 

Wyss found that glyoxaline treated with the ordinary oxidising 
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agents yields only carbonic anhydride and traces of formic acid. The 
author dissolved glyoxaline in an alkaline solution of hydroxyl; 
oxygen was liberated, and the mixture was then allowed to remain 
for several days undisturbed: on examination, it was then found to 
contain oxamide and apparently traces of oxamic acid. Glyoxal- 
ethyline and glyoxalpropyline similarly treated also yielded oxamide, 
the yield of the latter body increasing with the molecular weight 
of the original substance. 

Glycocine, CsH,N,, in sulphuric acid solution, when treated with 
hydroxyl yields dark violet and black colouring matters, which are 
insoluble in the ordinary solvents, and are now being investigated. 
All the oxalines give substituted oxamides with hydroxyl: for 
instance, oxalethylpropyline and oxalethylethyline both yield ethyl- 
oxamide, whilst oxalisoamylamyline yields isoamyloxamide. 

L. T. T. 

Diazo- and Diazoamido-derivatives of the Paraffin Series. 
By T. Corttus (Ber., 17, 953—959).—In this preliminary notice, the 
author confirms his observation (Abstr., 1884, 42) that by the action 
of sodium nitrite on ethylic glycocine hydrochloride an ethylic diazo- 
acetate is formed—that is, a compound in which two hydrogen 
atoms of the methyl group in the acetic acid part, are replaced by 
a double atom of triad nitrogen. This reaction seems to be general 
in cases in which a hydrochloride of the ethereal salt can be formed, 
and has been successful with alanine, tyrosine, leucine, amidomalonic 
acid, and aspartic acid. 

Ethylic glycocine nitrite is easily formed by suspending ethylic 
ylycocine hydrochloride in ether, adding finely powdered silver 
nitrite, and separating the resulting silver chloride with alcohol. 
When the alcoholic solution of the nitrite is evaporated in a vacuum 
over sulphuric acid, it yields large colourless crystals of the formula 
NOOH.NH,.CH;.COOEt. In time, or more quickly at 50°, or by 
distillation in steam, water separates out, and the diazo-compound is 
formed. The comparative stability of this compound is a proof 
that the nitrogen-atoms are both united to carbon. In small quan- 
tities (2—3 grams) it can be distilled, but with larger quantities 
explosion takes place. The yield is about 80 per cent. of the theo- 
retical quantity. 

Ethylic diazoacetate, (N,CH.COOEt) gives on boiling with benzoic, 
hippuric, or glacial acetic acids respectively benzo-, hippuro-, or aceto- 
ethylic glycollate. Chlorine in the cold converts it into ethylic 
dichloroacetate with separation of nitrogen. The reactions with bro- 
mine and iodine are similar. Hydrochloric acid in aqueous solution 
converts it into ethylic monochloroacetate and ethylic glycollate. 
Hydrofluoric acid in aqueous solution converts it only into ethylic 
glycollate or ethylic diglycollate, according to the quantity of water 
used. With hydrofluoric acid, however, it yields ethylic fluoacetate. 
This reaction, and also those of nitric, nitrous, and chlorous acids, are 
under further investigation. On heating it with benzaldehyde, and 
acting on the oily product with dilute soda, phenylacetic acid is 
formed with the separation of a carbon-atom. With benzamide no 
ethylic hippurate was formed as was expected, but a crystalline sub- 
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stance melting at about 95°, and now under investigation. Hydro. 
carbons such as toluene have no action on it, even on boiling. As it 
is undecomposed by acetic acid at 60°, it was found possible to reduce 
it with zine and acetic acid to ethylic hydrazine acetate, the hydro. 
chloride of which is unstable. This compound reduces Fehling’s 
solution in the cold, and on being evaporated with hydrochloric acid 
rapidly decomposes into glycocine hydrochloride and ammonium 
chloride. Potassium and sodium dissolve in ethylic diazoacetate with 
evolution of hydrogen, and form brown precipitates, which are also 
under further investigation. 

On passing the gases obtained by oxidising arsenic trioxide with 
nitric acid through a solution of ethylic glycocine in ether, at first no 
diazoacetate is formed, but a thick orange-coloured oil, insoluble in 
ether, and seemingly having the properties of a diazoamido-compound. 
It has not yet, however, been obtained in a pure state. Ethylic diazo- 
acetate, when slowly dissolved in concentrated aqueous ammonia, 
yields a yellow crystalline mass melting at 97°; this appears to bea 
diazoacetamide. 

The amido-acids of the fatty series do not form diazo-compounds 
unless the hydrogen of the acid hydroxyl is replaced by an alcohol 
radical, nor does the acid ether of a dibasic acid. Ethylic aspartic 
acid gives no diazo-compound, although it forms a stable hydrochloride; 
ethylic aspartate, on the other hand, yields ethylic diazosuccinate. 

A. B. 

Derivatives of Formaldehyde. By B. To.uens (Ber., 17, 653— 
659).—A continuation of the autbor’s work on this subject. Heza- 
methylenamine can be conveniently prepared by evaporating a mixture 
of ammonia and crude formaldehyde. It is stable in the air, readily 
soluble in water, more sparingly in alcohol. When heated at 230— 
270° in a vacuum, it sublimes without decomposition. Attempts to 
determine the vapour density were unsatisfactory, the numbers 
obtained being 3-809 and 3°889; calculated, 4°86 for C,H,.N,and 2°43 
for C;H,N:2. The author has further examined the platinochloride. It 
crystallises in microscopic octohedrons, and has the formula, 


(C,H,.N,).,H,PtCl, +4H,0. 


Hexamethylenamine is decomposed by acids into formaldehyde or 
oxymethylene and ammonium salts. Sodium amalgam appears to be 
without action on it. Heated with methyl iodide, methyl alcohol, 
and water at 170—200°, a considerable amount of tetramethyl- 
ammonium iodide is formed. 

Anhydroformaldehydaniline, PhN:CH,, is prepared by mixing 
crude formaldehyde (85 grams) with aniline (5—6 grams), and allow- 
ing it to remain at rest for some hours, when the new substance 
erystallises out. It forms a mass of fine, silky, white needles or 
plates, which cannot be fused without decomposition. It is readily 
soluble in chloroform, benzene, and toluene, soluble in ether, very 
sparingly in alcohol, and almost insoluble in water. It is decomposed 
by boiling with alcohol or water. Dilute acids scarcely dissolve it, 
but with concentrated acids it dissolves to a red or brown coloured 
liquid. Toluidine yields an analogous crystalline compound with 
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formaldehyde; methylaniline gives an oil and carbamide yields a 
solid sparingly soluble derivative. A. J. G. 


Action of Baryta on Acetaldehyde. Aldehyde-gum. By B. 
Toutens (Ber., 17, 660—661).—By the action of aqueous baryta on 
acetaldehyde there is obtained, in addition to much aldehyde-resin, 
a yellow gum-like substance of the formula C,.H,.0, ; it is soluble in 
alcohol and ether. By treatment with milk of lime, the calcium deri- 
vative, (CjoH,,O,).Ca, is obtained as a yellowish-white earthy mass, 
soluble in absolute alcohol, precipitated in flocks by ether. The gum 
is decomposed by heat, gives a red coloration with the magenta 
reagent for aldehydes, yields iodoform on treatment with iodine and 
soda, and reduces Fehling’s solution when boiled with it. 

A. J. G. 


Potassium and Barium Glyoxal-hydrogen Sulphites. By 
De Forcranp (Compt. rend. 98, 1537—1539).—Potassium glyozal- 
hydrogen sulphite is obtained by the same method as the sodium salt 
(Compt. rend., 98, 824), and forms brilliant prisms containing H,O. 
The heat of formation was estimated by the first of the methods 
employed in the case of the sodium salt (loc. cit.), and the following 
results were obtained :— 


C,H,0, solid + 2SO, gas + K,0 solid + H,O 

solid = C,H,0,.2K HSO, solid develops + 142°81 cal. 
C,H,0, solid + 2SO, gas + K,0 solid + H,O 

liquid = C,H,O,.2K HSO; solid + 14424 ,, 
C.H,0O, + K,0.S,0, solid + H,O solid 

C,H,0,.2KHSO,; solid + 1428 ,, 
C.H,0O, + K,0.8,0, solid + H,O solid 

C,H,0,.2KHSO, diss. + 0°88 ” 
C,H,0, + K,0.8,0, solid + H,0 liquid 

C,H,O,.2KHSO; solid + 15°71 ,, 
C,H,O, + K,0.S,0, solid + H,0O liquid 

C,H,0,.2KHSO, diss. + 2°31 ” 


The heat of formation of the potassium salt in the solid state is 
always greater than that of the sodium compound. 

Barium glyoxal-hydrogen sulphite, 2(C,H,O,.Ba0.2SO,) +7H,0, is 
much less soluble than the sodium and potassium salts. 


C,H,0, solid + 2SO, gas + BaO solid + 84 

H,0 solid — C,H,0,.Ba0.S8,0,.35 H,O develops + 92°73 cal. 
C,H,0, solid + 2SO, gas + BaO solid + 34H,O 

solid = C,H,0,.Ba0.S8,0,.34H,O diss. .... ” + 84°04 ” 
C,H,0, solid + 2SO, gas + BaO solid + 3}H,O 

liquid = C,H,O0,.BaOS,0,.3}H,0 solid .... “ + 97°72 ,, 
C,H,0, solid + 2SO, gas + BaO solid + 34H,O 

liquid = C,H,0,.Ba0.8,0,.33H,0 ES ” + 89°04 ” 


These results explain the formation of this salt from barium 
chloride and sodium glyoxal-hydrogen sulphite, and also the precipi- 
tation of a solution of the barium salt by dilute sulphuric acid. 

C. H. B. 
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Action of Carbonic Anhydride on Lead Acetate. By 
F. Bettamy (J. Pharm. [5] 7, 216—220).—It is well known 
that carbonic anhydride acts on a solution of lead acetate with 
formation of lead carbonate and free acetic acid. In this paper the 
extent to which the reaction takes place, under different conditions, is 
investigated. The results show that the quantity of water present 
does not affect the decomposition, which is usually complete with a 
5 per cent. solution after a rapid current of gas has been passing for 
about two hours and a half. The whole of the lead acetate is never 
decomposed, the quantity acted on being inversely as the temperature. 
It is evident from experiments on this point that the acetic acid 
reacts with the lead carbonate; this occurs slowly if the solution 
which has been acted on is allowed to stand. The maximum amount 
of decomposition effected in a solution of lead acetate by carbonic 
anhydride at a temperature of 7—8° corresponds with 77°48 per cent. 
of the salt. W. R. D.z 


Preparation of Monochloracetic Acid. By W. Henrscuet (Ber., 
17, 1286).—Several kilos. of acetic anhydride are heated at 100° in a 
suitable tubulated vessel, and a stream of dry chlorine gas 
into the liquid, a slow stream of glacial acetic acid being allowed to 
flow in at the same time. When the absorption of chlorine slackens 
the mixture is distilled, and the fraction 180—187° which forms the 
principal product, collected separately. The reactions are the 
following :— 


I. (CH;.CO),0 + Cl, = CH,C].COOH + CH;.COCI. 
II. CH;.COCl + CH;.COOH = (CH;.CO),0 + HCI. 

> 
Melting Point of Monochloracetic Acid. By B. Tottens 
(Ber., 17, 664—667).—Monochloracetic acid appears to exist in two 
modifications distingaished by the difference in their fusing points. 
On taking the melting point of the distilled acid it is found to be 
62°5—63'2°, the acid resolidifies at 62—62°5°. When the melting 
point of the resolidified acid is again determined, it is generally found 
to be 52—52°5°. If, however, the solidified: acid prior to the second 
fusion is touched with a trace of the crystallised acid, it rapidly 
assumes an opaque appearance, and now exhibits the original melting 

point of about 62°. A. J. G. 


Preparation of Acid Anhydrides. By B. Lacuowicz (Ber., 17, 
1281—1284).-—If silver or lead nitrates be acted on by the chlorides 
of the monobasic acids, the reaction takes place according to the 
equation— 

If the chlorides of the dibasic acids be employed, the reaction is— 


PW(NO;): + X(COCI), = PbCh + N.0, + X<O9>0. 


As a general rule lead nitrate is to be preferred to silver nitrate, as 


SS UN fw eS GO 2 OS wD 


ORGANIC CHEMISTRY. 991 


the reaction with the latter is generally very violent. As the tem- 
rature of reaction lies above the boiling point of some of the lower 
acid chlorides, and below the melting point of others, the method 
must be somewhat modified according to circumstances, closed tubes, 
&c., being used in the one case, and solvents in the other. 
The author has prepared acetic, benzoic, and phthalic anhydrides by 
this method. i. FB. F. 


Preparation of Acid Anhydrides. By W. Henrscuet (Ber., 17, 
1285—1286).—If anhydrous sodium acetate be heated to a tempera- 
ture a little above the boiling point of acetic anhydride, and a rapid 
stream of phosgene gas be passed over it, acetic anhydride distils 
over. The anhydride thus prepared has a very unpleasant odour, due 
to a little phosgene gas dissolved in it, but with a little care can 
be obtained pare enough for many purposes. Propionic, butyric, and 
benzoic anhydrides have been prepared in a similar manner. Small 
quantities of the corresponding chlorides are always present in the 
anhydrides made in this way. » Be Be 


Diacetonylphosphorous Chloride and Diacetonylphosphinous 
Acid. ‘By A. Micnaztis (Ber., 17, 1273—1276).—If aluminium chloride 
is added to a mixture of 1 vol. phosphorous chloride, and 2—24 vols. 
acetone, a brisk reaction takes place, hydrochloric acid is copiously 
evolved, and the reaction has to be moderated by cooling. From the 
product a colourless oil is obtained, boiling at 235°, and having the 
formula (CH;.CO.CH,),PCl. Diacetonylphosphorous chloride thus 
obtained has a peculiar but rather pleasant odour; it is heavier 
than water, and is decomposed by it, slowly in the cold, violently on 
heating. This aqueous solution, when evaporated on a water-bath, 
leaves a thick liquid, which solidifies on standing. Diacetonylphos- 
phinous acid, (CHs;.CO.CH,),.PH(OH),, thus obtained crystallises 
from water in long colourless needles, containing 1 mol. H,O, which 
they lose in a vacuum over sulphuric acid, or at 100—110°. Neu- 
tralised with ammonia and treated with silver nitrate, this acid yields 
a white silver salt of the formula (CH;.CO.CH,),PH(OAg)., showing 
that the acid is dibasic. The silver salt is soluble in boiling water, 
but the solution rapidly decomposes. Diacetonylphosphinous acid is 
avery stable substance, and may be heated to 120° with fuming nitric 
acid without decomposition. It melts and gives up water at 63—64°. 
Its solution slowly decolorises bromine-water and potassic perman- 
ganate, and with excess of bromine forms bromacetone. It appears 
to be closely related to Mulder’s acetone phosphorus acid, 


CH;.CO.CH;.HPO,, 


which the author considers to be most probably monacetonylphos- 
phinous acid, CH;.CO.CH;.POH.OH. L. T. T. 


Action of «af-Dibromopropionic Acid on Ethyl Malo. 

nate. By M. Conrap and M, Guruzeit (Ber., 17, 1185—1188).— 
C(COOEt), 

Ethyltrimethylenetricarbowylate, CH | , is formed when 
CH.COOEt 
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ethyl a8-dibromopropionate is added to a mixture of ethyl malonate 
and sodium dissolved in absolute alcohol. After removing the 
excess of alcohol by evaporation, the addition of water canses the 
ethereal salt to separate out as an oily liquid (sp. gr. 1:127 at 15° 
b. p. 276°) ; on saponification, trimethylenetricarboxylic acid is obtained 
in prismatic crystals. A neutral solution of the acid gives white 
crystalline precipitates with lead and silver salts. The acid melts at 
184°, splitting up into carbonic anhydride and trimethylenedicarboaylic 
CH.COOH 
The latter compound crystallises in vitreous 


prisms, melting at 137°, and soluble in water, alcohol, and ether. The 
calcium salt is anhydrous. An aqueous solution of the ammonium 
salt forms white crystalline precipitates with lead acetate and silver 
nitrate. Trimethylenedicarboxylic anhydride crystallises in glistening 
needles which melt at 57°. W. C. W. 


Ethyl Glycollate. L. Meyer (Ber., 17, 669).—A correction to 
the results given (Ber., “tr, 486). The pressure at which the boiling 
point of ethyl glycollate was determined was 760 mm., not 730— 
740 mm. It is very probable that the pressure regulator employed 
did not act properly. A. J. G. 


Solid Carbonic Acid. By H. Lanpotr (Ber., 17, 309—311).— 
For the preparation of solid carbonic acid, the author much prefers 


the cloth bags which have long been supplied by Bianchi, of Paris, to 
the ordinary tin boxes. These bags are conical in shape, about 40 cm. 
long, and about 17 cm. across at the wide end. They are of woollen 
material, and the wide end can be drawn together by a tape. The 
narrow end is fastened to a wooden tube which fits over the nozzle of 
the carbonic acid cylinder. The waste of acid is much less with this 
bag than with the ordinary box. The solid acid keeps much longer if 
it be compressed. For this purpose the author uses slightly conical 
moulds of hard wood, fitted with wooden pistons. Specimens obtained 
by hammering the solid acid into these moulds have the appearance and 
approximate hardness of chalk, and may be lightly handled without 
danger. A specimen 53 mm. long and 71 mm. in diameter took five 
hours to volatilise. The author finds the average density of his 
specimens to be slightly under 1-2. L, . TF. 


Existence of the Trimethylene Ring. By W. H. Perkry, Jun. 
(Ber., 17, 323—325).—The author shows that the trimethylenedicar- 
boxylic (ethylenemalonic) acid described by him (Ber., 17, 54) is 
identical with the vinylmalonic acid obtained by Fittig and Roeder 
(Abstr., 1883, 730). As the experiments of Fittig and Roeder tend 
to throw doubt on the existence of a trimethylene ring, the author has 
investigated the action of alkalis on the two substances described by 
him (this vol., 64) as trimethylenecarboxylic (ethyleneacetic) acid 
and benzoyltrimethylenecarboxylic (ethylenebenzoylacetic) acid. If 
these acids were vinyl- and not trimethylene-derivatives they would 
readily be split up by alkalis into ketones and acids like the homo- 
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logous allyl derivatives. This is, however, not the case, as they may 
be boiled for hours with very concentrated potash without undergoing 
decomposition. The author therefore believes the acid obtained by 
Fittig and Roeder, and by himself, to be a trimethylene- and not a 
vinyl-derivative. He believes that in the formation of the hydro- 
bromic acid compound a rupture of the ring takes place. This view 
is also strengthened by the researches of Freund on free trimethylene, 
Freund finding that hydriodic acts on trimethylene much more readily 
than bromine does. L. Tt. F. 


Hydroxymaleic Acid. By E. Scusrxs (Ber., 17, 698—699).— 
Bourgoin having described a hydroxymaleic acid prepared by shaking 
potassium bromomaleate with moist silver oxide (Abstr., 1883, 1021), 
the author endeavoured to repeat his experiments, but although many 
modifications of the process were tried, they were invariably unsuc- 
cessful. The existence of this acid therefore would seem to be doubt- 
ful. A. J. G. 


Action of Hydroxylamine on Chelidonic Acid and Meconic 
Acid. By V. Mever (Ber., 1061—1062).—Hydroxylamine and its 
hydrochloride have no reaction on chelidonic acid. It is therefore 
unlikely that this acid is a ketone acid. Hydroxylamine, however, 
combines readily with meconic acid, forming an acid containing 
latom of nitrogen. On this ground meconic acid will probably be 
found to be a ketone- or aldehyde-acid. The further investigation of 
this reaction and also of the action of hydroxylamine on comenic acid 


A. B. 


Pyrotritartaric Acid. By C. Béirrincer (Ber., 17, 317—318).— 
When bromine is added to pyrotritartaric (uvic) acid suspended in 
water, the acid gradually dissolves, hydrobromic acid being formed 
at the same time. When sufficient bromine has been added, a very 
unstable yellow oil separates, whilst bromoform is deposited from the 
aqueous residue on neutralisation with sodium hydroxide. The yellow 
oil dissolves in cold sodium hydroxide with a yellow, in strong sul- 
phuric acid with a dark cherry-red, coloration. In contact with water 
this oil decomposes, yielding hydrobromic acid, a dark resinous sub- 
stance, and an oily brominated ketone, sparingly soluble in water, 
and volatile with steam. This ketone has a very penetrating odour, 
and dissolves in a solution of sodium carbonate, but the solution very 
soon undergoes decomposition. With hydrogen sodium sulphite, it 
forms an easily soluble crystalline substance. Heated with a solation 
of silver nitrate reduction takes place, and the smell of acetamide 
becomes perceptible; the resulting solution yields a reddish-brown 
silver salt on treatment with nitric acid. The author considers these 
results as confirmatory of the formula CMe:C.CH(COOH).COMe, 
proposed for pyrotritartaric acid by Baeyer and Perkin. UL. T. T. 


and hydrocomenic acid will be carried out by Odernheimer. 


Conversion of Gluconic Acid into Normal Caprolactone. 
By H. Kitiant and S. Kieemann (Ber., 17, 1296—1303).—Gluconic 
avid may be prepared by adding 2 parts of bromine to a cold solution 
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of 1 part of starch in 5 parts of water, and allowing it to remain for 
30 to 36 hours. The liquid is then heated to drive off excess of bro. 
mine, and the hydrobromic acid is removed by adding the exact 
quantity of lead carbonate necessary to form lead bromide. The glu. 
conic acid is then purified by means of its calcium salt. 

1 part of the dried acid was mixed with 10 parts of concentrated 
hydriodic acid (b. p. 127°) and 2 parts amorphous phosphorus, and 
the whole digested for 7 hours, when the solution was found to contain 
caprolactone. This supports Fittig’s formula for gluconic acid, at 
least as far as the normal character of the carbon-chain is concerned. 


i ee 


General Reaction for the Amido-fatty Acids. By T. Curmivs 
Ber., 17, 959—960).—This reaction depends on the formation of a 
diazo-compound as previously described (this vol., p. 987). The 
substance to be tested is dissolved in absolute alcohol in a test-tube 
and treated with hydrochloric acid gas. The excess of hydrochloric 
acid and alcohol is then boiled off, the remaining liquid dissolved in a 
very small quantity of water, covered with ether, and a few drops of 
a concentrated solution of sodium nitrite added. Immediately a small 
quantity of nitrogen gas is evolved, as it is difficult to drive off all the 
hydrochloric acid. The liquid is agitated with the ether, and from 
the latter, on evaporation, the ethereal salt of the diazo-acid if present 
is obtained in oily drops. On adding hydrochloric acid, these give off 
quantities of nitrogen gas and become colourless. The altered and 
intense odour of a chlorinated ethereal salt may also be observed. 


A. B. 


Sarcosine. By F. Mruivus (Ber., 17, 286—292).—In his original 
description of sarcosine, Liebig states that it sublimes unchanged if 
heated for some time at 100°. Strecker, in describing his synthetical 
sarcosine, says the crystals do not change in appearance at 100°, but 
melt at a slightly higher temperature and sublime unchanged. 
Believing the fused body to be no longer sarcosine, the author inves- 
tigated the subject. 

When sarcosine is heated in a retort, it appears to undergo no change 
below 200°; at 210° it begins to melt, and the fusion is complete at 
220°. During fusion, water, carbonic acid, and dimethylamine are 
given off; the last two, however, in relatively small quantities. The 
fused mass in the retort forms a pale yellowish oil, which distils at 
about 350°, with scarcely any decomposition, and on cooling forms a 
white fibrous crystalline mass which yields colourless prisms when 
recrystallised from alcohol ; “these melt at 149—150°, are very easily 
soluble in water, and have a bitter taste and neutral reaction. Combus- 
tion showed its empirical formula to be C;H;NO, so that it had been 
formed according to the equation C,H,NO, = C,H;,NO + H,O. Itis 
therefore sarcosine anhydride, but as will be seen from its compounds 
the empirical formula must be doubled, giving as its true formula 
C.,H,N,O,. A vapour-density determination made according to 
Meyer’s method, gave numbers approximating tolerably closely to 
those required by the formula C,H,)N.O., considering the decomposi- 
tion which the substance undergoes above its boiling point. No salt 
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could be obtained by evaporating the anhydride with hydrochloric 
acid, but with a hydrochloric solution of platinic chloride a platino- 
chloride, 2(CsHjN.O,),H,PtCl, + 4H,O, was formed, crystallising 
in hexagonal plates. Recrystallised from alcohol, it yields cubes 
or prisms with 2H,O. Sarcosine anhydride was obtained by Traube 
(Abstr., 1883, 192), by passing cyanogen chloride through sarco- 
sine in a melted state, but from analysis of the dehydrated platino- 
chloride, erystallised from alcohol, he assigned to it the formula 
O,H:,N.O;. With gold chloride, sarcosine anhydride yields an 
aurochloride, (CsHioN2O2)2,HAuCl, + 2H,0, crystallising in glistening 
violet prisms. It also forms a double salt with mercuric chloride, 
which yields large colourless prisms. Treated in aqueous solu- 
tion with bromine, transparent red crystals are formed, sparingly 
soluble in water; these are stable in an atmosphere of bromine, but 
on exposure to the air lose bromine and leave the unchanged anhy- 
dride. The anhydride is reconverted into sarcosine by heating it 
with aqueous hydrochloric or sulphuric acid, or by fusion with potash. 

In aqueous solution, sarcosine anhydride is oxidised by a weak 
solution of potassium permanganate, with formation of dimethyl- 
oxamide and oxalic acid. Sarcosine, on the contrary, yields carbonic, 
nitrous, and nitric acids, and traces only of oxalic acid. 

The author considers it probable that the constitution of sarcosine 
anhydride is represented by the formula 


NMe< CH: CO. wwe, 


CO.CH, 


The secondary formation of dimethylamine and carbonic acid from 
sarcosine would be expressed by the equation 


NHMe.CH,.COOH — NHMe, + CO,. 


Kept for some time at a temperature slightly below its melting point, 
sarcosine yields a sublimate containing small quantities only of the 


unchanged substance. om A 


Preparation of Carbamide. By W. Hentscuet (Ber., 17, 1286 
—1287).—A stream of dry ammonia is passed ‘into phenyl car- 
bonate heated on a water-bath, until the odour of ammonia becomes 
strongly marked. The product is then poured into hot water. On 
cooling, the liquid separates into a dark-coloured layer of phenol, and 
an aqueous solution of carbamide. 5 kilos. of the carbonate yield 
1 kilo. carbamide, and almost the whole of the phenol is recovered. 
An almost theoretical yield of phenyl carbonate is obtained by passing 
dry phosgene gas into a solution of phenol in its equivalent quantity 
of dilute soda. L. T. T 


Alanine and Ethyl Oxalate: a Correction. By H. Scuirr 
(Ber., 17, 1033—1034).—The substance which is described in a pre- 
vious communication (Ber., 17, 403) as ethylimidodiethyldioxamide 
has been found to contain a much smaller quantity of nitrogen than 
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that which by a clerical mistake it was supposed to contain and 
required theoretically. The investigation of this substance, which 
cannot be the above mentioned, will be continued. A. B. 


Uric Acid. By E. Fiscner (Ber., 17, 328—338).—Although 
phosphoric chloride fails to remove oxygen from uric acid, the author 
finds that if the uric acid is first methylated, two oxygen- and two 
hydrogen-atoms can be replaced by two chlorine-atoms, and that on 
further treatment a third chlorine-atom can be introduced in place of 
another oxygen- and another hydrogen-atom. These chlorines can 
then be replaced by hydrogen, ethoxyl, the amido-group, &., thus 
giving a large number of derivatives. For convenience of nomen- 
clature, the author looks upon all these as derivatives of a hypothetical 
non-oxygenised body, CH;.C;N,H;, to which he gives the name 
methylpurin. Methyluric acid then becomes trihydroxymethy]purin, 
and soon. The methylated uric acid used in this research was pre. 
pared by heating neutral lead urate with 2 mols. of methyl iodide for 
30 hours at 100°. The product probably consisted of a mixture of 
mono- and di-methyluric acid, but these were not separated. 

Dichlorhydroxymethylpurin, C,N,Me(OH)Cl,, was obtained by 
heating 10 parts of the above described methylated uric acid with 
14 parts phosphoric chloride and 50 parts phosphoric oxychloride for 
8—9 hours at 130°. The oxychloride was distilled off, the residue 
decomposed with water, and the whole evaporated to dryness. The 
residue is extracted with water, when a dark-brown partly crys- 
talline mass is left, which contains all the dichlorhydroxymethyl- 
purin. This mass is then heated with strong nitric acid, when a 
violent action takes place, all the bye-products (which are to form the 
subject of another paper) being converted into easily soluble com- 
pounds. On the addition of water, dichlorohydroxymethylpurin is 
precipitated in an almost pure state. When recrystallised from 
alcohol, it forms thin white needles melting at 274°. It is more 
stable than uric acid, volatilises undecomposed, and is not attacked by 
boiling with fuming nitric acid or hydrochloric acid and potassium 
chlorate. It dissolves easily in alkalis, and can be boiled with them 
without decomposition. The chlorine-atoms are replaced by hydrogen 
by treatment with fuming hydriodic acid. 

Trichloromethylpurin, C;N,MeCl;, is obtained by heating 1 part 
of the dichloro-derivative with 1} parts phosphoric chloride and 
5 parts phosphoric oxychloride in closed tubes at 160° for 8 hours. 
It crystallises in smali colourless needles which melt at 174°. —_ It is 
insoluble in alkalis, and, dnlike the dichloride, is easily reconverted 
into methyluric acid. When heated on the water-bath with alcoholic 
soda, it yields diethoxychloromethylpurin, which crystallises in 
needles; but if the action of the alkali be continued, a substance is 
produced which is free from chlorine, melts under boiling water, and 
is probably triethoxymethylpurin. If diethoxychloromethylpurin is 
heated with fuming hydrochloric acid at 130°, it is converted into 
C;N,MeH;,0;, which, from its reactions, &c., is undoubtedly a mono- 
methyluric acid. This body is almost as sparingly soluble as uric 
acid, requiring for solution more than 2000 parts of boiling water, and 
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therefore appears to be different from the methyluric acid described 
by Hill (this Journal, 30, 75). 

Hydroxymethylpurin, C;N,MeH;0, obtained by the reduction of 
dichloroxymethylpurin by fuming hydriodic acid, crystallises in colour- 
less prisms, melting at 233°, and easily soluble in water to an alkaline 
solution. Its hydriodide crystallises in colourless scales, soluble in 
alcohol and water; the hydrochloride is easily soluble iu water, 
sparingly so in aleohol. The anrochloride crystallises in thin yellow 
plates; the platinocbloride in orange prisms. In slightly acid solu- 
tions, silver nitrate precipitates silver hydroxymethylpurin as a white 
crystalline powder. As hydroxymethylpurin has the composition of a 
methylsarcine, the author endeavoured to methylate sarcine by 
acting on its di-silver derivative with methyl iodide. He obtained a 
dimethylsarcine, which, however, differed from hydroxymethylpurin 
and also from hydroxydimethylpurin. 

Dichlororydimethylpurin, C5N,Me.OCh, is obtained by acting on the 
lead salt of the monomethyl-derivative with methyl iodide. It 
erystallises in thin, slightly coloured needles, which melt at 183°. It 
is insoluble in alkalis, but is decomposed by boiling alkalis. Alco- 
holic potash removes oue chlorine-atom at ordinary temperatures, the 
second on heating, ethoxy] being introduced in their place. 

Hydroxydimethylpurin, C;N,Me.H,0, is easily obtained from the 
dichloro-derivative by reduction with hydriodic acid. It crystallises 
in needles melting at 112°. It is easily soluble in alcohol and water 
to a strongly alkaline solution; sparingly soluble in ether, almost 
insoluble in alkalis. Its aurochloride gives characteristic yellow 
needles. It has the composition of dimethylsaricne, but is not 
identical with that above described ; and the author is at present 
in doubt whether it should be regarded as a dimethylsarcine or 
not. 

Ethoaychlororydimethylpurin, C,N,;Me,0C1.OEt, is obtained by acting 
on dichloroxydimethylpurin with 50 per cent. alcoholic potash, the 
temperature not being allowed to rise above 40°. It often crystallises 
in a mass of slender needles, but gradually changes into heavier crys- 
talline agglomerations which fuse at 160°. When heated with fuming 
hydriodic acid, it loses chlorine and ethoxy! and yields trihydroxy- 
dimethylpurin. 

Dihydroxydimethylpurin, C;N,Me,H,0., is formed by heating ethoxy- 
chloroxydimethylpurin with ten times its weight of fuming hydriodic 
acid. This substance is crystalline and distils unchanged. Although 
identical with theobromine in composition, it differs from it in proper- 
ties, but shows its relation to uric acid by giving the murexide reaction. 

Diethoryorydimethylpurin, CsN,Me,0(OEt)., prepared from the 
dichloro-derivative by boiling it with excess of alcoholic soda, crystal- 
lises from water in minute scales melting at 126—127°. It is easily 
soluble in alcohol, sparingly so in water. -It is insoluble in alkalis, 
but easily soluble in concentrated hydrochloric acid. If heated with 
strong hydrochloric acid, in sealed tubes at 130°, it loses both ethyl- 
groups, and is converted into trihydrorydimethylpurin. The reaction is 
sy rapid with concentrated sulphuric acid at a temperature of 

U". 
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Trihydruzydimethylpurin, C;N,Me,H;O;3, forms almost colourless 
crystals which melt at a very high temperature, undergoing decomposi- 
tion at the same time. It is sparingly soluble in boiling water. This 
body is not decomposed by boiling with ammoniacal silver nitrate, but 
yields a gelatinous silver salt on evaporation of the excess of ammonia, 
thus differing entirely from the dimethyluric acid described by Hill, 
Chlorine or potassium chlorate and hydrochloric acid decompose it 
quickly into easily soluble products, but only very slight traces of any 
compound resembling alloxan. The principal product is an easily 
soluble crystalline substance which the author is now investigating. 
The author postpones any discussion of the uric acid formula until 
his researches are further advanced. L. T. F. 


Chemical Nomenclature. By A. Barrer (Ber., 17, 960—963). 
—In this paper, the author describes a method of naming complicated 
organic substances by which from the name alone the exact position 
of the atoms and groups of atoms may at once be understood. 
Organic bodies may be divided into three classes; Ist, those in which 
there is an open chain of carbon-atoms; 2nd, those in which the 
chain is closed ; and, 3rd, those in which there are both open and closed 
chains. The position of the atoms in the first is usually shown by 
means of Greek letters, and in the second by the use of Arabic numbers. 
In cases such as naphthalene and quinoline when there are two rings 
of atoms, one ring is represented by numbers and the other by letters, 
The author proposes to use letters for these rings. Thus using 
for the benzene-ring the letter B, and for the pyridine-ring the letters 
Py; the constitutional formula corresponding to the name B 14 
dichloro-, Py 1°3-dihydroxy-quinoline, is readily understood to be that 
of a quinoline in which two particular hydrogen-atoms in the benzene- 
ring have been replaced by chlorine-atoms, and two particular 
hydrogen-atoms in the pyridine-ring by hydroxyls, provided the 
order in which the atoms are to be counted is fixed. In naphthalene 
the letters B and BB’, and in anthracene -B, -BB’, and perhaps A for 
the middle ring, may be used; thus, for example, phenylanthracene 
is a name which may have a treble meaning, and distinction has to 
be drawn between A phenylanthracene, B phenylanthracene, and BB' 
phenylanthracene. 

In the case of open chains, the present system of naming by means 
of Greek letters may be used with a slight alteration. There is an 
inconvenience in the present system that in substituted acids the 
first carbon-atom, that of the carboxyl-group, is not named @ but the 
one next to it, whilst in substituted hydrocarbons the first carbon- 
atom is named a. The author now proposes in all cases to call the 
first carbon-atom by the last letter of the Greek alphabet, w, and the 
carbon-atoms next to it in order a, 8, y, &c. The nomenclature of 
acids remains unaltered, but it is altered in substituted hydrocarbons ; 
a-chlorostyrolene, Ph.CH : CHCl, becomes w-chlorostyrolene, and 
f-chlorostyrolene, Ph.CCl : CH,, becomes a-chlorostyrolene. There 
are scarcely any other similar changes, and the drawback in this case 
might be diminished by styling the present S-chlorostyrolene, 2-* 
chlorostyrolene. 
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The following are examples of this change in nomenclature :— 


Benzyl chloride .... cece w-chlorotoluene, 
Benzylene dichloride w-dichlorotoluene, 
Benzeny] trichloride = w-trichlorotoluene, 
o-Xylylene bromide = w,-dibromo-o-xylene, 
Mesitylene with 3 Cl in 3 methyls w,-trichloromesitylene, 
Mesitylene with 3 Clin 1 methyl w-trichloromesitylene, 
Ph.CH;.CH,Br w-bromethylbenzene, 
Ph.CHBr.CH,; = a-bromethylbenzene, 
a-Chlorostyrolene.. ......++++: ° w-chlorostyrolene, 
8-Chlorostyrolene a-chlorostyrolene, 
Acetophenone bromide w-bromacetophenone, 
Ph.CH,.CH,.CH,Br = w-bromopropylbenzene, 
Ph.CHe.CHBr.CHg ....cccccces a-bromopropylbenzene, 
Ph.CHBr.CH,.CH; . = 8-bromopropylbenzene. 


For a compound in which substitution takes place both in the 
closed ring and in the side chain, the above signs require to be com- 
bined. Thus an acetophenone bromide in which the benzene-ring 
is also brominated in the para-position, is w-bromo-4-brom-aceto- 
phenone, or more shortly w-4-dibromacetophenone. A substituted 
cinnamic acid in which one hydrogen-atom is replaced in the ring, or 
one in the side chain by bromine, may be called a-4-dibromo-cinnamic 
acid. A quinaldine, in which hydrogen in the methyl-group, in the 
pyridine-ring, and in the benzene-ring, has been replaced by hydroxyl 
groups, may be named w-Py2-B1-trihydroxyquinaldine. 

The author also proposes to use the prefixes eso- or es-, and exo- or 
ex- to express compounds in which hydrogen-atoms are substituted, 
either in the closed ring or open chain, but the more exact position of 
which is not known or expressed. For example, three dichlorethyl- 
benzenes are possible in which the hydrogen-atoms in each case are 
substituted in the side chain. When the exact position is unknown 
they may be called exodichlorethylbenzene. If three hydrogen-atoms 
are also substituted in the benzene-ring, it may be esotrichloro-exo- 
dichlorethylbenzene. Again, if the total number of chlorine-atoms 
are known, but the exact positions are unknown, it may be called 
eso-exo-pentachlorethylbenzene. Lastly, in a similar way, if the 
position of the substituted atoms is only known in part of the com- 
pound, this method is of use. For example, in the ease of a 
quinoline-cinnamic acid in which in the benzene-ring, in the pyridine- 
ring, and in the side chain, hydrogen-atoms have been replaced by 
hydroxyl-groups, but the exact position of these is unknown, the name 
and constitution of the acid may be expressed as B-hydroxy-Py- 
hydroxy-ex-hydrcxyquinolinecinnamic acid, or more shortly as B-Py- 
exotrihydroxyquinolinecinnamic acid ; and if it is uncertain in which 
part of the quinoline the substitution has taken place, as es-dihydroxy- 
ex-hydroxyquinolinecinnamic acid. 

N.B.—This system of nomenclature is used by Baeyer and his 
collaborators in their recently published communications. 

A. B. 
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Xylenes. By A. Corson (Compt. rend., 98, 1543—1545)~— 
Orthoxylene glycol (phthalic glycol), CgH,(CH:.OH)., is obtained 
by boiling orthodibromo-xylene with the requisite quantity of potas. 
sium carbonate, and 20 or 30 times its weight of water, filtering, 
evaporating to dryness in a vacuum, and extracting the residue 
with ether. It forms rhomboidal plates, which melt at 64°5°, and 
readily remain in superfusion; sp. gr. of the liquid at 75°=1°141. 
The glycol has a bitter taste, and dissolves in five times its weight of 
ether and six times its weight of water, but is more soluble in alcohol. 
When boiled with concentrated hydrochloric or hydrobromic acid, it 
yields the corresponding chloride or bromide. 

Orthodibromo-aylene is obtained by adding bromine drop by drop to 
orthoxylene heated at 140—190°. The liquid is filtered and the solid 
product washed with ether and purified by repeated crystallisation 
from alcohol. It melts at 946°, and is more soluble im hot ether, 
alcohol, and light petroleum than in these liquids when cold. On 
oxidation, it yields phthalic acid, and it is partially saponified by 
alcohol. 

Orthodichloro-xylene, obtained by the action of concentrated hydro- 
chloric acid on the glycol, is a crystalline substance which melts at 
548°, and sublimes easily; sp. gr. at 20°=1°33. It is very soluble 
in ether and light petroleum. The dichloro-xylene obtained by Ray- 
man (Bull. Soc. Chim., 26, 532), melting at 103°, was doubtless 1 : 4 
dichloro-xylene. C. H. B. 


Tribenzoylmesitylene. By E. Louise (Compt. rend., 98, 1440— 
1442).—Monobenzoyl- or dibenzoyl-mesitylene is dissolved in an 
excess of benzoic chloride, and heated with aluminium chloride at 
198°, the product washed with water, and the black residue extracted 
with boiling alcohol. As the alcoholic solution cools, it deposits 
amber-coloured crystals of symmetrical tribenzoyl-mesitylene, 
CyH,O;. This compound melts at 215—216°, is almost insoluble 
in cold alcohol, more soluble in boiling alcohol, ether, benzene, &., 
but most readily dissolved by a mixture of chloroform and acetone. 
From this latter solvent it is deposited in large oblique rhombic 
prisms, the acute angle of which = 76° 46’, and the angle of the 
principal face on the lateral face, P : m = 94° 10’. 

The formation of the benzoyl-derivatives of mesitylene is a function 
of the temperature. Below 118° the mono-derivative is formed 
alone, the di-derivative at 150°, and the tri-derivative at 198°. . 

. C. H. B. 

Phenethyl Compounds. By K. Marvzer (Ber., 17, 1160).—A 


question of priority. 


Condensation Products of Thiophene with Aldehydes, 
Methylal, and Benzyl Alcohol. By A. Perer (Ber., 17, 1341— 
1347).—Comey (Ber., 17, 790) has shown that the Friedel-Crafts 
reaction is applicable to thiophene, and Nahnsen (Ber., 17, 789) that 
dithieny], analogous to diphenyl, is formed by passing thiophene through 
tubes heated to dull redness. The anthor has further investigated 
the analogy between benzene and thiophene. 
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Dithienyltrichlorethane, CCl;.CH(C,H;S).2, analogous to the dipheny]- 
trichlorethane obtained by Baeyer, is prepared as follows :—10 grams 
of chloral and 23 grams of crude thiophene (about half thiophene, 
half benzene) is dissolved in 200 glacial acetic acid; to this solution 
an equal volume of a mixture of equal parts of glacial acetic and 
strong sulphuric acids is gradually added, and finally concentrated 
sulphuric acid until the mixture no longer gives the thiophene reac- 
tion. The product is then poured into cold water, and purified in 
the usual way. Dithienyltrichlorethane is easily soluble in ether, 
carbon bisulphide, and boiling alcohol, sparingly in cold alcohol. It 
melts at 76°, and gives a very intense violet-red coloration when 
heated with sulphuric acid and isatin; so that mere traces can be 
detected by this reaction. The yield of dithienyltrichlorethane is 
about 30 per cent., but the aqueous filtrate contains a considerable 
quantity of its sulphonic acid. 

Dithienyldichlorethylene, CCl, : C(C,H;S)2, was obtained from the 
trichloro-compound by treatment with 1} mols. potassium hydroxide, 
but a better yield was obtained when the latter was replaced by 
potassium cyanide. It forms a colourless oil, which distils in a 
current of steam, and gives a violet-blue colour with sulphuric acid 
and isatin in the cold. Unlike the trichloro-derivative, it is decomposed 
by sulphuric acid. 

Hexabromodithienyltrichlorethane, CCl;.CH(C,Br;S)., was obtained 
by brominating the trichloro-derivative. 1t forms a white crystalline 
powder, soluble in boiling alcohol. It gives: no colour reaction with 
sulphuric acid and isatin. 

Dithienyltribromethane, CBr;.CH(C,H;S),, obtained from bromal and 
thiophene, crystallises in small well-formed pyramids, which melt at 
101—102°; and is analogous in its properties to the dithienyl- 
trichlorethane. 

Dithienyldibromethylene is obtained by the action of potassium 
hydroxide or cyanide on the tribromo-compound. It is a colourless 
oil, which can be distilled with steam; and resembles the dichloro- 
derivative in properties. 

Dithienylmethane, CH,(C,H;S), was obtained by Baeyer’s reaction 
for obtaining diphenylmethane. The yield, however, never exceeded 
10 per cent., as a great deal of decomposition and formation of the 
sulphonic acid took place. It is a colourless oil, having an odour of 
oranges, and boiling at 267°. With isatin and sulphuric acid it gives 
a red coloration in the cold, but the colour becomes more intense on 
gently warming the mixture. Sulphuric acid alone causes decompo- 
sition. In one preparation of dithienylmethane, the oil solidified to 
lanceolate crystals ; these melted at 43°, and showed the characteristic 
reaction of dithienylmethane with isatin and sulphuric acid, but they 
only weighed 0°03 gram, and the author has not been able to obtain 
the oil again in a crystalline state. 

Phenylthienylmethane, CH,Ph(C,H;S), was obtained by digesting 
benzyl alcohol and thiophene with stannic chloride. A better yield 
was obtained, however, by dissolving 5 grams of benzyl alcohol, and 
6 grams of pure thiophene which was diluted with its own volume cf 
light petroleum, in 100 grams glacial acetic acid; then adding an 
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equal volume of a mixture of equal parts of sulphuric and glacial 
acetic acids, and then sulphuric acid until the thiophene reaction 
could no longer be obtained. Phenylthienylmethane is an oil of 
fruity odour, and boils at 265° (uncorr.). With sulphuric acid and 
isatin in the cold, it gives a red coloration, which turns to a magenta. 
redon warming. Itdoes not decompose so readily with sulphuric acid 
as most of the foregoing compounds. L. T. T. 


Preparation of Phenyl Cyanate. By W. Henrtscuet (Ber., 17, 
1284—1285).—If a stream of phosgene gas be passed over fused 
carbanilide, pheny! cyanate distils over as a colourless oil. A still 
easier method of obtaining it consists in melting dry aniline hydro- 
chloride in a retort, and passing over it a current of phosgene gas: 
hydrochloric acid is given off, and phenyl cyanate distils over. The 
phenyl cyanate absorbs a good deal of hydrochloric acid, and becomes 
solid,-but on redistillation gives up the acid, and then remains liquid, 
It would seem, therefore, to possess slightly basic properties, and to 
form a compound with hydrochloric acid, similar to that formed by 
eyanic acid. These methods render it very easy to prepare phenyl 
cyanate in quantity. L. T. T 


Ethylphenol. By H. Avzr (Ber., 17, 669—673).—Propyl-, butyl-, 
and amyl-phenols have been prepared by Liebmann (Abstr., 1882, 
171, 727) by condensation from the respective fatty alcohols and 
phenol by aid of zine chloride; and methylpropylphenol has been 
prepared by Mazzara (Abstr., 1883, 463), using, however, magnesium 
chloride as the dehydrating agent. The author has applied this 
reaction to the preparation of ethylphenol. 

Equivalent quantities of phenol and absolute alcohol, with about 
twice the weight of zinc chloride, were heated in a vessel provided 
with a reflax condenser. The temperature remained for a long time 
constant at 173°, then slowly rose to 181°, when the reaction was 
stopped. The main products of the reaction were ethylphenol and 
ethylphenetoil; they can be separated by treatment with dilute 
aqueous potash, in which the former alone is soluble. Ethylphenol, 
C,H, Et.OH, so obtained forms an oily colourless liquid, boils hetween 
191—215°, has sp. gr. 1049 at 14°, is sparingly soluble in water, 
readily soluble in ether and alcohol. With ferric chloride, it gives a 
dirty green coloration. It is probably identical with the f-ethyl- 
phenol obtained by Beilstein and Kuhlberg by the action of potash 
on 8-ethylbenzenesulphonic acid. Ethylphenetoil, CsHiEt.OEt, is a 
mobile colourless liquid of strong, persistent, aromatic odour. It turns 
yellow on exposure to light. It is insoluble in water, soluble in 
alcohol and ether. Sp. gr. = 0-986 at 14°. Hthylphenolphthalein, 
CH 0, + H,O, prepared by heating ethylphenol with phthalic acid 
and zine chloride, forms a pale reddish-grey crystalline powder, 
insoluble in water, readily soluble in ether and alcohol. It closely 
resembles phenolphthalein, but is distinguished from it by its alkaline 
solution having a violet-red colour, by not being decomposed below 
139°, and by the greater instability of its compound with ammonia. 
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Methyl alcohol, when heated with phenol and zine chloride, yields 
only anisoil, and that in very small quantity. A. J. G. 


High-boiling Phenols contained in Coal-tar. By E. Né.tine 
(Ber., 17, 386—387).—The coal-tar oils boiling above 300° probably 
contain the phenols of anthracene and phenanthrene. 

W. C. W. 


Ethereal Salts of Nitrosophenol. By J. F. Waker (Ber., 17, 
399—401).—Sodium nitrosophenol is best prepared by adding phenol 
(1 mol.) to a concentrated alcoholic solution of sodium ethylate 
(1 mol.), and stirring the mixture thoroughly with amyl nitrite 
(1 mol.). The solution is then evaporated over sulphuric acid, and 
the residue is washed with ether and dried on porous tiles. Benzoyl- 
nitrosophenol, CsH,(N O).OBz, obtained by adding benzoic chloride to 
sodium nitrosophenol covered with a layer of anhydrous chloroform 
or ether, is a yellow crystalline substance which melts at 168° 
with decomposition. It dissolves freely in chloroform and in hot 
alcohol. It isdecomposed by boiling with alkalis. Ethyi nitrosophenol- 
carboxylate, C.H,(NO)O.COOEt, crystallises in golden needles, 
which melt at 109°. It is soluble in chloroform and in hot alcohol. 
The corresponding methyl compound forms yellow prisms which 


melt at 137°. Mononitrosoresercinol yields analogous compounds. 
W. Cc. W. 


Nitroso-orthocresol. By E. Néttine and O. Konn (Ber., 17, 
370—371).—Nitroso-orthocresol is prepared by slowly adding nitrosyl 
sulphate to orthocresol dissolved in 30 times its weight of water. 
After purifying the product by Ter Meer’s process (Ber., 8, 623), 
the nitrocresol is obtained in white needles, soluble in alcohol, ether, 
chloroform, or hot water. The crystais melt at 135°, with decomposi- 
tion. The sodium salt is deposited from acetone in brown needles 
containing 3 mols. H,O. The potassium salt is anhydrous. Both 
salts dissolve freely in alcohol and in water. The aqueous solution 
yields precipitates with the salts of the heavy metals. 

On oxidation by potassium ferricyanide, nitrosocresol is converted 
into the nitrorthocresol, melting at 95°, described by Neville and 
Winther (Ber., 15, 2978). Nitric acid (sp. gr. 1°33) converts it into 
dinitrorthocresol, melting at 86°. On reduction, the nitroso-com- 
pound yields the amidocresol, melting at 175°, which is also obtained 
by the reduction of the azo-compounds of orthocresol (see this vol., 
p. 902). The nitroso-group in this compound stands in the para- 
position as regards the hydroxyl. W. C. W. 


Two Isomeric Phenyl Methyl Glycols. By T. Zrvcxe (Ber., 17, 
708—713).—Some time back the author showed that two alcohols 
might be obtained from stilbene bromide or chloride—hydrobenzoin 
and isohydrobenzoin—both of which can only be expressed by the same 
formula, CHPh.(OH).CHPh.OA (Abstr., 1877 [i], 460). Later, in 
conjunction with Wachendorff and Breuer (Abstr., 1878, 885), he 
found that styrolene bromide, CHPhBr.CH,Br, yields only a single 
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dihydric alcohol. In his present communication, he extends his 
researches to the dibromide CHPhBr.CHMeBr, obtained by the 
bromination of propylbenzene, and finds that this also yields two 
isomeric phenyl methyl glycols, CHPh(OH)CHMe.OH. 

a-Phenyl methyl glycol is prepared by boiling the dibromide in acetic 
acid solution with potassium aeetate, diluting with water, extracting 
the acetate formed with ether, and saponifying with alcoholic potash. 
It forms large tabular crystals which melt at 52—53°. It is readily 
soluble in water, alcohol, ether, acetone, benzene, and chloroform, 
sparingly soluble in light petroleum. 

B-Phenyl methyl glycol is prepared by converting the dibromide into 
the benzoate and saponifying, or by boiling the dibromide for 
three to four days with a solution of potassium carbonate (1: 6). 
It is crystalline, melts at 92—-93°, and is markedly less soluble than 
the a-alcohol in the solvents mentioned above. The investigation of 
these bodies and some related compounds is in progress. 2s 


Trinitro-resorcinol. By E. Néxtiva and A. Contin (Ber., 17, 
259—261)—When styphnic ether is heated with a solution of sodium 
hydroxide or carbonate, sodium styphnate is formed. If a cold 
alcoholic solution of the ether is mixed with excess of alcoholic 
ammonia, and the whole allowed to stand, the -liquid becomes 
red, then yellow, and deposits the trinitrometaphenylenediamine, 
C.,H(NH,)(NO,); [NH,: NO,: NH,: NO,: NO, = 1:2:3:4:6] in the 


form of yellow miscroscopic needles. This substance is very sparingly 
soluble in the ordinary solvents, and melts at a very high tempera- 
ture. Ammonia is evolved on heating it with dilute soda, and sodium 
styphnate is re-formed. No trace of nitrous acid could be detected 
by Griess’ reaction in the mother-liquors from which the trinitro- 
phenylenediamine had crystallised. Styphnic acid (trinitroresorcinol), 
when heated with aniline, yields an aniline salt, but no trace of diazo- 
amidobenzene. Styphnic ether and aniline yield a crystalline body, 
probably C,H(NO,);(NHPh),., but not further investigated ; no trace 
of diazoamidobenzene was found. From these reactions, the authors 
consider that the positions of the side groups in styphnic acid must be 
[OH : NO,: OH: NO,:NO,=1:2:3:4:6]. If either of the other 
two possible formule [1:2:3:4:5, or 1:3:4:5:6] were correct, 
nitrous acid shouid be eliminated when styphnic acid is treated with 
alkalis or ammonia. (Compare also Henriqués, Abstr., 1883, 327.) 
‘ L. T. T. 
Nitrobenzyl Chlorides and Iodides. By G. Kumpr (Rer., 17, 
1073—1074).—On nitrating benzyl chloride, besides solid paranitro- 
benzyl chloride, an oily mother-liquor is left from which, after a time, 
two kinds of crystals are deposited. Some of these are needles having 
the form of paranitrobenzyl chloride, but others have quite a different 
form, being thick and rhombic. The author carefully picked out 
the latter, and found them to be a nitrobenzyl chloride giving, on 
oxidation, orthonitrobenzoic acid of melting point 147°; they are 
therefore crystals of orthonitrobenzy] chloride. 
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On boiling orthonitrobenzyl chloride with potassium iodide and 
alcohol, orthonitrobenzyl iodide is formed. It crystallises in rhombic 
plates, and melts at 75°. Paranitrobenzyl iodide prepared in the 
same way from paranitrobenzyl chloride crystallises in colourless 
needles, and melts at 127°. A. B. 


Orthonitrobenzy] Chloride. By E. Néurine (Ber., 17, 385— 
386).—The oil which is obtained as a bye-product in the preparation 
of paranitrobenzyl chloride (which is crystalline) is oxidised by potas- 
sium permanganate, yielding orthonitrobenzoic acid. It consists 


chiefly of orthonitrobenzy] chloride. W. C. W. 


Paranitrophenyl-benzyl Ethers and Phenyl Paranitroben- 
zyl Ethers. By G. Kumpr (Ber., 17, 1075—1078).—A number 
of nitro-derivatives of phenyl benzyl ether have been prepared. The 
general method has been to act on benzyl chloride or paranitrobenzyl 
chloride with the potassium salt of nitrophenol. As the potassium 
salts of dinitrophenol and picric acid have no action on benzyl! chloride, 
the silver salts and benzyl iodide were used. The ethers obtained are 
as a rule crystalline, and soluble in benzene or glacial acetic acid. 
The following were prepared :—Paranitrophenyl benzyl ether, 
NO,.C,H,.O.CH,Ph, melting at 106°; orthonitrophenyl benzy] ether, 
melting at 29°; a-dinitrophenyl benzyl ether (NO,),C,H;.0.CH,Ph, 
melting at 149° ; B-dinitrophenyl benzy] ether, melting at 76°; benzyl 
picrate, (NO,);CH,.0.CH,Ph, melting at 149° ; phenyl paranitrobenzyl 
ether, PhO.CH,.C,H,.NO,, melting at 91°; paranitrophenyl paranitro- 
benzyl ether, NO,.C,H,.0.CH2.C,Hy.NO,, melting at 183°; orthonitro- 
phenyl paranitrobenzyl ether, melting at 129°; a-dinitrophenyl 
paranitrobenzyl ether, (NO,),C;H;.0.CH,.C,H,.NO,, melting at 201°; 
8-dinitrophenyl paranitrobenzyl ether, melting at 137°; paranitro- 
benzyl picrate, (NO,);C.H,.O.CH,.C,H,.NO,, melting at 108°. . 

A. B. 


Ethyl Phenylcarbonate. By B. Pawtewsk1 (Ber., 17, 1205).— 
When aluminium chloride is added in successive portions to a mixture 
of phenol and ethyl chlorocarbonate, ethyl phenylcarbonate is formed. 
This compound has been described by Fatianow (Jahresb., 1864, +e 

W. C. W. 


Aniline Derivatives. By A. Cravs and H. Howirz (Ber., 17, 
1324—1328).—With the idea of throwing light on the valency relation- 
ships of atoms, the authors have examined the di-substituted anilines 
and tetra-substituted ammonium iodides. 

Methylethylaniline, NPhMeEt, was prepared by methylating ethyl- 
aniline, by ethylating methylaniline, and finally by decomposing 
the methiodide of diethylaniline with alcoholic potash. The sub- 
stance obtained was in all cases identical. It is a colourless 
oil, which boils at 201° (uncorr.) It combines very readily, even in 
the cold, with methyl iodide to form dimethylethylphenylammonium 
iodide, which melts at 126°, is identical with dimethylaniline ethiodide, 
previously described by Claus and Rautenberg, and to which the 
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erroneous melting point 124°5° was then ascribed. Treated with 
alcoholic potash, this quaternary iodide yields dimethylaniline, boiling 
at 192°, the identity of which was further proved by bromination, 
when dimethylparabromophenylamine, melting at 55°, was formed. 
Diethylaniline methiodide, mentioned above, was obtained by digesting 
molecular proportions of diethylaniline and methyl iodide for some 
time on the water-bath. It melts at 102°, and is identical with the 
ethiodide of methylethylaniline. These results prove that, at least 
as far as ethyl and methyl are concerned, the order of the introduc- 
tion of the single radicals in ammonium compounds has no influence 
on the final compound obtained, and that by the decomposition 
of the tetra-substituted ammonium iodides by alcoholic potash, that 
alcohol radical is split off which contains most carbon-atoms. The 
authors now intend to carry on their investigations with analogous 
compounds containing propyl, butyl, &c. 

Diethylbromophenylamine, NEt,.C,H,Br, crystallises in colourless 
needles or prisms, which melt at 33°, and boil at 270°. 

Methylethylbromophenylumine is a colourless oil, which boils at 265°, 
and solidifies below 0° to easily fusible needles. 

Dimethylpropylphenylamine, NMe,.C,H,Pr, was prepared by treat- 
ing an ethereal solution of dimethylparabromophenylamine with 
propyl bromide and sodium. It is a colourless oil, boiling at 230° 
(uncorr.). It combines readily with methyl iodide, even in the cold, 
forming trimethylpropylphenylammonium iodide, which crystallises 
in colourless needles, melting at 168°. Treatment with alcoholic 
potash reproduces dimethylpropylphenylamine. in Be Se 


Action of Aniline on Pyrotartaric Acid. By C. Bérrincer 
(Ber., 17, 996—999).—On heating a mixture of aniline and pyrotar- 
taric acid, a violent reaction takes place, and carbonic acid and water 
are given off. From the liquid thus obtained, a yellowish-white pre- 
cipitate is thrown down by hydrochloric acid, which, after being 
washed with water, may be crystallised in fine needles from alcohol. 
Only a very small quantity, however, crystallises, and on evaporating 
the mother-liquor a thick mass is obtained, from which only a very 
little of the crystalline substance can be extracted. The crystalline 
substance melts at 194°5°, and distils undecomposed when heated in 
small quantities at a time. It is soluble in alcohol, ether, chloroform, 
and benzene. It dissolves in concentrated hydrochloric acid, and from 
this solution double salts of mercuric chloride and platinic chloride 
are obtained. When heated with alcohol and concentrated hydro- 
chloric acid at 150° in a closed tube, some aniline or ethylaniline is 
formed. Analysis leads to the formula C,,H,.N,O, and it is possibly 
a hydroxy-derivative of ethylidenediphenylamine. Lazarus, who has 
prepared this substance, has also obtained a compound of the formula 


CisHaoN,0 by the action of paratoluidine on pyrotartaric acid. 
A. B. 


Nitro-orthotoluidine of Melting Point 107° and its Deriva- 
tives. By E. Nétrina and A. Couun (Ber., 17, 268—272).—When 
the nitro-orthotoluidine obtained by the authors (see p. 1012) by 
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nitrating orthotoluidine dissolved in 10 parts of concentrated sul- 
phuric acid, is reduced with tin and hydrochloric acid, it yields meta- 
toluylenediamine, C;H,;Me(NH,), [NH, : Me: NH, = 1:2: 5], and 
therefore has the constitution C;H,Me(NH,)(NO,) [NH,: Me: NO, = 
1:2: 5]. It erystallises in well-formed bright yellow mono- 
symmetric prisms, melting at 107°, and is soluble in ether, alcohol, 
and acetone, sparingly soin water. The sulphate crystallises in yellow 
scales, which are slowly decomposed by water; the nitrate also forms 
yellow scales. By boiling it with 1} times its weight of acetic an- 
hydride an acetonitrotoluide is obtained, crystallising in yellowish- 
white needles, melting at 150—151°. 

Nitro-orthocresol, C,xH,(OH)Me(NO,) [OH : Me: NO, = 1: 2: 5], 
obtained from the nitrotoluide by means of the diazo-reaction, crystal- 
lises from boiling light petroleum in long pliant yellow needles, 
melting at 106—108°. It is sparingly soluble in cold water, light 
petroleum, and carbon bisulphide, easily in alcohol, ether, benzene, 
and boiling water. It is dissolved by alkalis to a yellowish-red solu- 
tion, and reprecipitated by acids. The potassium salt crystallises in 
yellow needles, the ammonium salt in yellowish-white needles, and the 
silver salt in greenish-yellow scales. By treating an aqueous solution 
of nitrocresol with bromine, dibromonitrocresol is obtained, crystallising 
in yellowish needles, melting at 91—92°. It is sparingly soluble in 
water and light petroleum, easily so in alcohol. Amidocresol, 
C.H;,(OH)Me(NH,) [OH : Me: NH, = 1: 2: 5], is obtained by the 
reduction of the nitro-body with tin and hydrochloric acid. It melts 
at 159—161°, and is identical with that described by Wallach (Abstr., 
1883, 329). T'rinitro-orthocresol was obtained by dissolving nitro- 
toluidine in two molecular proportions of nitric acid, diazotising, 
pouring the liquid product into moderately concentrated hot nitric 
acid, and boiling the whole. It crystallises in thick orange-yellow 
prisms, melting at 102°. It is sparingly soluble in cold water, easily 
so in alcohol, ether, acetone, acetic ether, and chloroform. Its constitu- 
tion must be either [OH : Me: NO,: NO,: NO, = 1:2: 4: 5:6, 
1:2:3:4:5, or 1: 2:3:5:6] the authors think the first most 
probable. Alkalis decompose it with formation of a nitrite; with 
aniline it yields diazoamidobenzene. It forms molecular compounds 
with hydrocarbons like benzene and naphthalene ; the compound with 
naphthalene crystallises in yellowish needles, which soften at 102°, 
and melt at 106°. 

The authors are now investigating the reactions of metamidocresol, 


from which they have obtained a number of colouring matters. 
| i ae 


Derivatives of Propylphenylamine. By A. Francxsen (Ber.,17, 
1220—1231).—Propylphenylamine, C,H,Pr.N H2, was prepared accord- 
ing to the directions given by Louis (Ber.,16, 105). Contrary to Louis’ 
statements, the author has obtained the hydrochloride of this base in the 
form of white crystalline scales, soluble in water and alcohol, spar- 
ingly so in ether, and melting at 203—204°. The platinochloride 
crystallises in small bright yellow scales. The hydrobromide crystal- 
lises in glittering white scales, easily soluble in water and alcohol, and 
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melting at 213°. The hydriodide, C;H,.C,Hy.NH;I, forms small white 
scales, soluble in water, alcohol, and ether, but becoming rapidly dis. 
coloured on exposure to the air. 


Dipropylphenlythiocarbamide, CS(NH.C,H,Pr),, is obtained by digest. 
ing an alcoholic solution of the free base with carbon bisulphide. It 
crystallises in glittering white scales, sparingly soluble in cold alcohol, 
easily so in boiling alcohol, ether, and carbon bisulphide, and melting 
at 138°. Propylphenylthiocarbamide, NH,.CS(NH.C,H,Pr), was pre- 
pared by evaporating an aqueous mixture of propylphenylamine 
hydrochloride and ammonium thiocyanate. It crystallises in minute 
glittering white needles, easily soluble in ether and boiling alcohol, 
and melting at 159°. 

Propy!phenylthiocarbimide, CsH,Pr.NCS, was obtained by Hofmann’s 
reaction, by heating dipropylphenylthiecarbamide with a very con- 
centrated solution of phosphoric acid (containing about 60 per cent. 
anhydride). It is a colourless oil which turns yellowish on exposure 
to the air. It boils at 263°, but is volatile in a current of steam. It 
is easily soluble in alcohol and ether. 

Dipropylphenylcarbamide, CO(NH.C,H,Pr)., is obtained in almost 
theoretical quantity when propylphenylamine is heated with carbamide 
at 150—170°. It forms a pure white crystalline mass, consisting of 
groups of needles. It is sparingly soluble in cold alcohol, easily so in 
boiling alcohol and in ether. It melts at 205°. It may also be pre- 
pared by treating a solution of propylphenylamine in benzene with 
phosgene gas, and in small quantity by the action of potassium thio- 
cyanate on propylphenylamine sulphate. Monopropylphenylcarbamide, 
NH,.CO.NH.C,H,Pr, was prepared by mixing an aqueous solution of 
propylphenylamine hydrochloride with potassium isocyanate in the 
cold, and then warming the mixture gently. A small quantity of an 
vily base is formed and must be skimmed off the surface, and the 
aqueous solution evaporated. The di-substituted carbamide is always 
formed in this reaction, especially if the two solutions are not kept 
cool during the mixing. Monopropylphenylcarbamide forms colourless 
crystalline scales, which are easily soluble in boiling alcohol, very 
sparingly in cold alcohol, ether,and water. It melts at 143°. 


Dipropylphenylquanidine, NH : C(NH.C,H,Pr),, is obtained by heat- 
ing an alcoholic solution of dipropylphenylthiocarbamide with excess 
of ammonia and lead oxide; the filtrate from the lead sulphide is 
mixed with water whilst still warm, and on cooling the guanidine 
crystallises out in small white needles. 1¢ is easily soluble in ether 
and boiling alcohol, and melts at 113°. The platinochloride forms a 
yellowish-brown amorphous powder. Phenyldipropylphenylqguanidine, 
NPh : C(NH.C,H,Pr),, is prepared by heating an alcoholic solution of 
dipropylphenylthiocarbamide with excess of aniline and lead oxide. It 
forms a yellowish resinous mass, easily soluble in ether, benzene, and 
boiling alcohol. Tripropylphenylguanidine, NC,H,Pr : C(NH.C,H;Pr)s, 
is prepared in a similar manner, propylphenylamine being substituted 
for aniline. It was not obtained in a crystalline form. Its platino- 
chloride forms a brown amorphous powder, sparingly soluble in 
alcohol. In analogy with tri-substituted guanidines, tripropylphenyl- 
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guanidine, when heated with carbon bisulphide at 190—200°, splits up 
into dipropylphenylthiocarbamide and propylphenylthiocarbimide. 

Carbodipropylphenylimide, C(N.C,H,Pr),, is obtained by heating a 
solution of dipropylphenylthiocarbamide in benzene with excess of 
lead oxide. It crystallises in clusters of needles, having an odour 
somewhat resembling that of oil of mustard. It melts at 168°. The 
hydrochloride forms white crystalline flakes. The imide is converted 
into the corresponding carbamide, CO(NH.C,H,Pr),, if its solution in 
dilute alcohol be heated for a short time on the water-bath. Heated 
with carbon bisulphide at 190° it yields propylphenylthiocarbimide. 
Heated with propylphenylamine in benzene solution, it gives tripropyl- 
phenylguanidine. Attempts to obtain dipropylphenylcarbamide by 
treatment of the imide with sulphuretted hydrogen were unsuc- 
cessful. 

Propylphenyl cyanide, C§H,Pr.CN, was prepared by heating propyl- 
phenylthiocarbimide with freshly reduced copper powder at 220°. 
The copper rapidly blackens, and the odour of an isocyanide 
becomes perceptible, but after a time gives place to that of the nitrile. 
Propylphenyl cyanide is a colourless oil of aromatic odour, and boils at 
227°. It is converted into the corresponding benzoic acid by heat- 
ing it with excess of hydrochleric acid at 200°. The propylbenzoic 
acid thus obtained melts at 137°, and resembles in all its properties 
Paterno and Spica’s para-propylbenzoie acid (Ber., 10, 1746), obtained 
by the oxidation of para-propylisopropylbenzene, and for which they 
found the melting point 138—139. It is thus clear that the cyanide, 


and consequently the propylphenylamine investigated, are para-com- 
L. T. 


pounds. > > “ 

Constitution of Amidoisobutylbenzene. By A. Pant (Ber., 17, 
1232—1245).—The author has employed two methods for determining 
the relative position of the two side groups in this compound : A,—its 
conversion into a diazo-salt, thence into iodoisobutylbenzene, and the 
oxidation of this compound to an iodobenzoic acid. B,—by the succes- 
sive conversion of the amine into di-isobutylphenylthioearbamide, 
isobutylphenylthiocarbimide, isobutylphenyl cyanide, isobutylbenzoic 
acid, and finally the oxidation of this last-named body into one of 
the three well-characterised phthalic acids. 

The isobutylphenylamine employed was prepared hy acting on a 
mixture of isobutyl alcohol and aniline with zine chloride, and was 
identical with that obtained by Studer by simply heating a mixture 
of isobutyl alcohol and aniline at 230°. 

A. Iodoisobutylbenzene, CsH,I.C,H», was obtained by the conversion 
of the hydrochloride of the amine into the diazo-salt, treating the 
solution of this salt with excess of hydriodic acid, and heating to 
boiling. It forms an easily fusible colourless crystalline mass, which 
boils at 255—256° (corr.), and volatilises in a current of steam. An 
attempt was made to oxidise this substance with chromic acid in 
acetic solution, but the results were not satisfactory; by heating the 
iodoisobutylbenzene with excess of nitric acid of sp. gr. 1°12 at 200°, 
however, it is converted into todobenzoic acid. This sublimes easily 
in white nacreous scales, melting at 262°. Its methyl salt crystallises 
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in needles which melt at 115°. It is thus clear that the iodobenzoic 
acid in question is identical with the paraiodobenzoic acid of Schmidt 
and Schultz. 

B. Di-isobutylphenylthiocarbamide, CS(NH.C,H,.C,Hs)2, was ob. 
tained by digesting an alcoholic solution of isobutylphenylamine with 
carbon bisulphide. It crystallises in beautiful white groups of needles, 
insoluble in water, sparingly soluble in boiling alcohol, easily so in 
boiling ether and benzene. It melts at 192°5°, and is converted into 
isobutylphenylthiocarbimide, CyHy.CsH,.NCS, by the action of syrupy 
phosphoric acid ; this crystallises in needles melting at 42°, and boils 
at 272°. It is very soluble in alcohol and ether. 

Isobutylphenyl cyanide, CyH».CeH,.CN, obtained by Weith’s method 
by heating the thiocyanate with powdered copper at 200°, forms a 
thick colourless liquid which boils at 238°, and does not solidify at 
—15°. A vapour-density made in V. Meyer's apparatus gave 5:35 
instead of 5°51 required by theory. 

Isobutylbenzoic acid, CyHy.C,Hy.COOH, was obtained by the saponi- 
fication of the cyanide with alcoholic potash. It forms a white 
crystalline mass, whieh sublimes in long flat needles. It melts at 
161°, and is easily soluble in alcohol and ether, very sparingly so even 
in boiling water. It forms characteristic salts which, with the excep- 
tion of those of the alkalis, are insoluble, or nearly so, in water. The 
silver salt forms a white flocculent precipitate; the barium salt is 
easily soluble in boiling water, sparingly so in cold; the calcium salt 
forms a crystalline precipitate, which dissolves in boiling water and 
crystallises out again on cooling; the methyl salt is colourless and 
boils at 247°. Subjected to oxidation by an alkaline permanganate 
solution, isobutylbenzvic acid yielded terephthalic acid. From this 
result, and the iodobenzoic acid obtained by method A, it is clear that 
the isobutylphenylamine employed, and consequently that obtained 
by Studer, is the para-compound. 

The author has also prepared the following derivatives :—Di-iso- 
butylphenylcarbamide, CO(NH.C.H,.C,H,)., was obtained by passing 
carbon oxychloride into a solution of the original amine in benzene 
and also from the corresponding thiocarbamide already described. 
It crystallises in colourless needles, which melt at 283—284°, and are 
easily soluble in boiling alcohol, very sparingly so in water. 

Di-isobutylphenylguanidine, NH * C(NH.C,H,.C,H,)., was obtained 
by treatment of the thiocarbamide with ammonia and lead oxide. It 
crystallises in colourless flakes, melting at 173°, and is easily soluble in 
hot alcohol and benzene. The platinochloride forms a yellow crystal- 
line precipitate. . 

Tri-isobutylphenylquanidine, C,H,.C.H,N : C(NH.C,H,.C,H;).2, was 
prepared in a manner similar to the substance last described, except 
that isobutylphenylamine took the place of ammonia. It crystallises 
in small white needles, which melt at 163—164°, and are easily solu- 
ble in boiling alcohol and benzene. The platinochloride is a bright 
yellow crystalline precipitate. Heated with carbon bisulphide, this 
guauidine forms di-isobutylphenylearbamide and isobutylphenylthio- 
carbimide. 


Carbodi-isobutylphenylimide, C(N.C.H,.C,H,),, was prepared from 
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the di-substituted thiocarbamide by the action of lead oxide. The 
crystals melt at 189°, and are easily soluble in boiling benzene or 
toluene, sparingly so in boiling alcohol. Its solution in dilute alcohol 
easily yields the di-substituted carbamide when heated, and with 
ammonia gives di-isobutylphenylguanidine. When heated with carbon 
bisulphide at 170°, it yields isobutylphenylthiocarbimide. 


Se A 


Aromatic Alkines. By W. Laun (Ber., 14, 675—679).—Methyl- 
phenylethylalkine, NPhMe.C,H,OH, is obtained as hydrochloride, by 
heating equal molecular weights of methylaniline and ethylene 
chlorhydrin in sealed tubes at 100° for 35 hours. The free base is a 
colourless liquid of aniline-like odour; it boils at 218—219° under 
110 mm. pressure, but cannot be distilled unchanged at the ordinary 
pressure, has sp. gr. 108065 at 0°, and is nearly insoluble in water. 
By long exposure to air, it is converted into a viscid blue syrup, 
soluble in water or alcohol with blue colour. The sulphate and 
nitrate could only be crystallised with great difficulty ; neither platino- 
chloride nor aurochloride could be prepared, the base precipitating 
both gold and platinum from their solutions. By heating the base 
with methyl iodide, the additive-compound, NPhMe(C,H,.0H),Mel, 
is obtained, crystallising in colourless tables and plates; treated 
with alcoholic solution of iodine, it yields a periodide, 


NPhMe(C,H,.OH)Mel,I,, 


crystallising in lustrous plates, and melting with decomposition at 
87°. 

Phenyldiethylalkine, NPhEt.C,H,.OH, prepared from ethylaniline 
and ethylene chlorhydrin, closely resembles the foregoing compound, 
but distils unaltered at 267—268°5° under the ordinary pressure. 

Methylphenylpropylalkine, NMePh.C,H,.OH, prepared from methyl- 
aniline and propylene ehlorhydrin, boils at 262°. 

Ethylphenylpropylalkine, NEtPh.C,H,.OH, prepared from ethyl- 
aniline and propylene chlorhydrin, is a colourless substance of very 
weak basic properties ; it boils at 261—263°. 

Benzaldipiperyl, CHPh(C;HiN)2, is obtained by long-continued 
heating of a mixture of benzaldehyde and piperidine in sealed tubes. 
It forms lustrous transparent prisms, of faint odour, recalling both 
its components, melts at 80—81°, and is destitute of basic properties. 
It is readily reconverted into benzaldehyde and piperidine by dilute 
acids, or by a few minutes’ boiling with water. A. J. G. 


Nitration of Benzene Derivatives. By HK. Néxrtne and A. 
Cotuin (Ber., 14, 261—268).—It is well known that, in the nitration 
of mono-substitution products of benzene, the para-disubstitution 
product is principally formed, together with small quantities of the 
ortho- and, quite exceptionally, traces of the meta-compounds, when the 
primary side group is of a basic (NH,), neutral (CH; or a‘halogen), 
or only slightly acid (OH) character; but that when this primary 
group is of a distinctly acid character, the meta-compound is that 
chiefly obtained. Hiibner and Frerichs (Ber., 10, 1716), and Mears 
(Ber., 9, 744), have shown that if the basicity of the NH,-group is 
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neutralised by combination with a strong acid, or by substitution of 
one of its hydrogen-atoms by an acid radieal, the formation of meta. 
bisubstitution products takes place simultaneously with that of para. 
and ortho-derivatives. In the present communication, the authors 
show that by the use of strong acid solvents in large excess, when 
nitrating amido-derivatives, the formation of meta-derivatives can be 
determined, in some cases even to the exclusion of that of para- and 
ortho-derivatives. 

An‘line—Hiibner and Frerichs have shown that aniline dissolved 
in 100 per cent. sulphuric acid (66° Baumé), and nitrated with a mix. 
ture of strong nitric and sulphuric acids, yields a mixture of the 
three isomeric nitranilines. The authors, by using a very large excess 
of sulphuric acid (50 parts) have succeeded in increasing the pro- 
portion of metanitraniline, but the para-body was always present. 

Acetanilide.—The nitration of this body may be conveniently 
carried out on a considerable scale as follows :—590 grams (1 mol.) 
of nitric acid of sp. gr. 1°478 (or the corresponding quantity of 
acid of sp. gr. 1400), mixed with 1200 grams of sulphuric acid, is 
allowed to flow slowly into a solution of 1 kilo. acetanilide in 4 kilos. 
sulphuric acid, cooled by ice and salt. The whole is allowed to stand 
for some time and then poured into iced water, when paranitracet- 
anilide separates out in pale yellow flakes, which, after one recrys- 
tallisation, have the correct melting point, 207°. The yield is over 
95 per cent., and the authors have worked with quantities up to 2 kilos. 
of acetanilide. . Paranitraniline is obtained from the aceto-compound 
by saponification with concentrated sulphuric acid: a trace of ortho- 
nitraniline is always present in the mother-liquors. By largely in- 
creasing the proportion of sulphuric acid used as a solvent, small 
quantities of metanitracetanilide are produced, but the para-body is 
always the principal product. 

Paratoluidine, dissolved in 10 parts of sulphuric acid, and nitrated 
in a similar manner, yields a mixture of the two isomeric nitrotolni- 
dines of melting points 114° [NH,: NO,: Me = 1:2:4] and 78 
[1:3:4], the latter always being in excess. If the sulphuric acid be 
increased to 15—20 parts, the [1: 3:4] derivative alone is produced. 

Paracetotoluide, dissolved in 4 parts sulphuric acid, yields the same 
nitroacetotoluide—of m. p. 92°, and yielding nitrotoluidine of m. p. 
114° and constitution [NH,: NO,: CH, = 1 : 2: 4]—obtained by 
Beilstein and Kuhlberg by adding paracetotoluide to fuming nitric 
acid. The yield is good. If 10 parts of sulphuric acid be used, a 
mixture of the two isomerides [1:2:4] and [1:3:4] is obtained; 
and if the acid be increased to 20 parts, the proportion of the latter is 
increased, but this could not be obtained as the sole product even by 
still further increasing the proportion of sulphuric acid used. 

Orthotoluidine in 10 parts sulphuric acid yields a nitro-derivative, 
melting at 107°, and which the authors show (p. 1007) to be 
C.H,(N H.)Me(NO,)[NH,: Me: NO, = 1: 2:5]. With more than 
10 parts sulphuric acid, the reaction takes place less regularly. 

Orthacetotoluide in 4 parts sulphuric acid gives a mixture of the 
two isomeric nitro-orthacetotoluides [NHAc:Me:NO,=1:2:5 
and 1:2:4]; with 20 parts, exclusively the former. 
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Metaaylidine in 10 parts sulphuric acid gives the nitroxylidine 
(NH, : Me: Me : NO, = 1:2:4:5], melting at 123°, and already 
described by Fittig, Ahrens, and Matheides (Annalen, 147, 18). 

Metaceto-zylide in 10 parts sulphuric acid yields the aceto-deri- 
yative corresponding with the above-named nitro-xylidine; with 4 parts 
sulphuric acid, this is mixed with the [1 : 2: 4:6] derivative obtained 
when fuming nitric acid alone is used. 

Parabromaniline in 10 parts sulphuric acid yields a new para- 
bromonitraniline, melting at 131—132°, and having the constitution 
[NH,: NO,: Br=1:3: 4]. It crystallises from alcohol in flat needles, 
is easily soluble in alcohol, ether, acetic acid, ethyl acetate, and 
chloroform, sparingly so in water. Treated in acetic solution with 
excess of bromine, it yields the tribromonitraniline, melting at 102°5°, 
already obtained by brominating metanitraniline, thus establishing 
the correctness of the above formula. 

Ethylacetanilide in 5 parts of sulphuric acid yields paranitro- 
ethylacetanilide, melting at 118°. When saponified with hydrochloric 
acid, this yields paranitroethylaniline; it crystallises from alcohol in 
pale yellow prisms, showing a bluish-violet fluorescence, and melting 
at 96°. By reduction with tin and hydrochloric acid, a monethyl- 
phenylenediamine is obtained, which yields a hydrochloride, crys- 
tallising in white scales, soluble in water and alcohol. This diamine 
has all the characteristics of a para-diamine, and yields safranine, 
indophenol, and quinone; thus proving the para-position of the nitro- 

roup. 

Dimethylansline in 20 parts of nitric acid yields paranitrodimethyl- 
aniline. No isomerides could be detected. 

These researches show the: great influence which the solvent has in 
determining the position of the hydrogen-atom substituted during the 
process of nitration. L. T. T. 


Introduction of the Diazo-group into so-called Aromatic 
Para-compounds. By P. Griess (Ber., 17, 338—341).—In refer- 
ence to the statements of Liebermann and v. Kostanecki (this vol., 
p- 736), the author points out that he some time ago (Abstr., 1882, 182) 
proved the incorrectness of the generally received idea that the diazo- 
group always enters phenols in the para-position relatively to the 
hydroxyl-group, After the author had found that of the three 
diamidobenzenes and their homologues only the meta-compounds are 
capable of uniting with the diazo-compounds to form dyes, he investi- 
gated the action of the phenols in this respect, but found that although 
the same is the case with the three dihydroxybenzenes, no such 
regularity exists with regard to other di-substituted derivatives con- 
taining a hydroxyl-group. As regards the statement of Nélting and 
Witt (Ber., 17, 77, this vol., p. 742) “ that it has hitherto always been 
accepted as a fact that amido- and oxyazo-derivatives can only be 
formed by the action of diazo-compounds on phenols and amines when 
the para-position in these is still unoccupied,” the author draws 
attention to the fact that he has always contested this, and long ago 
proved its incorrectness. 

Paranitrophenol is capable of entering into combination with 
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certain diazo-derivatives, but the compounds so obtained approach the 
diazo-compounds in character much more nearly than they do to the 
azo-compounds. When a cold concentrated and slightly alkaline 
solution of paranitrophenol is treated with the nitrate of orthodiazo- 
benzoic acid, it yields a substance crystallising in minute white scales; 
this is easily soluble in alcohol, but insoluble in ether, and is at once 
decomposed by boiling water according to the equation— 


C.H,(COOH).N;.0.C,H,(NO;) + H,O0 = C,H,(OH).COOH + 
New compound. Salicylic acid. 


C.H(NO,).0H + N;. 
p-Nitrophenol. 


An analogous but less stable compound is obtained when orthonitro- 
phenol is substituted for the para-compound, and is now under investi- 
gation. L, T. T. 


Action of Hydrochloric Acid on Amidoazo-compounds. By 
O. Wattacn and A. Kéuurer (Ber., 17, 395—399).—Amidoazo- 
benzene is rapidly decomposed by hydrochloric acid at 100°, the chief 
products of the decomposition being aniline, paraphenylenediamine, 
and di-, tri-, and tetra-chloroquinol. This decomposition can only be 
accounted for on the assumption that the hydrochloric acid acts like 
a mixture of free hydrogen and free chlorine. The formation of indu- 
line by the action of strong hydrochloric acid on amideazobenzene is 
due to a secondary reaction. W. C. W. 


Diazoamidobenzene. By B. Fiscuer (Ber., 17, 641—642).— 
In the preparation of amidoazobenzene, sodium acetate was added te 
the mixture of aniline, hydrochloric acid, and sodium nitrite in the 
expectation that the reaction would be facilitated. It was found, 
however, that under these circumstances diazoamidobenzene was ob- 
‘tained, and not amidoazobenzene. When sodium hydroxide is added, 
however, instead of the acetate, amidoazobenzene is produced. “ 

A. J. G. 


Azophenols. By R. Boun and K. Hevumayn (Ber., 17, 272— 
276).—The authors have already shown (Abstr., 1883, 583) that on 
nitrating parazophenol the azo-group is eliminated and dinitro- 
phenol formed. They have now further investigated the behaviour 
of azophenols towards various reagents. Parazophenolmonosul- 
phonic acid was introduced into warm nitric acid, and the product 
precipitated with water : [1 : 2:4] dinitrophenol was obtained, melt- 
ing at 113—114°, showing that both the azo- and sulphonic-groups 
had been removed. Orthazophenol, melting at 171°, prepared by 
fusing orthonitrophenol with potash, was nitrated in acetic solution: 
picric acid was obtained, showing that here also the azo-group had 
been destroyed. The author believes that the formation of a tr- 
instead of a di-nitro-derivative was probably due to the reaction having 
accidentally become more violent. By chlorinating parazophenol in 


ORGANIC CHEMISTRY, , 1015 


acetic solution, trichlorophenol, O.H,Cl,.OH, was obtained. On first 
passing the stream of chlorine, a slight precipitate, consisting of dark 
violet needles, was produced ; this proved to be a modified crystal- 
line form of parazophenol. Chlorine passed into an acetic solution of 
orthazophenol yielded trichlororthazophenol, the behaviour of the ortho- 
and para-derivatives to chlorine being thus quite different. Trichlor- 
orthazophenol erystallises in long, reddish-yellow needles, which melt 
at 235°, and sublime unchanged. It is soluble in benzene, sparingly 
so in alcohol and light petroleum, and crystallises from the latter in 
yellow silky needles. It dissolves in alkalis with red coloration, and 


gives a deep red colour with ferric chloride or other oxidising agents. 
L. T. T. 


Hydrazobenzene and Benzidine. By D. Srern (Ber., 17, 379— 

381).—The product of the action of hydrazobenzene on benzoic chlo- 
ride is partly soluble in alcohol. The crystalline residue, consisting 
of dibenzoylbenzidine, NPhBz.NPhbBz, is insoluble in the usual sol- 
vents, but dissolves in hot nitrobenzene. The colourless crystals 
sublime without decomposition. This compound is also formed by 
the action of benzoic chloride on benzidine. 
_ Diformylbenzidine, CHO.NH.C,H,.NH.CHO, prepared by the action 
of formic acid on hydrazobenzene, resembles the preceding com- 
pound. Monacetohydrazobenzene is formed by bringing together acetic 
anhydride and hydrazobenzene at the ordinary temperature. It 
is deposited from alcohol in needle-shaped crystals melting at 159°, 
soluble in water. It is decomposed by heat into azobenzene and 
acetanilide. W. C. W. 


Action of Bibasic Organic Acids on Hydrazobenzene. By 
E. Banprowsk1 (Ber., 17, 1181—1185).—Beilstein’s statement that 
organic acids have no actionon hydrazobenzene is incorrect. On heat- 
inga mixture of hydrazobenzene (1 mol.) with phthalic anhydride 
(2 mols.) at 130° for three hours, a reaction takes place. The product 
is partly soluble in benzene and alcohol. The insoluble residue con- 
sists of diphthalyl-diparabenzidine, C..H,.N,0,, and the solution con- 
tains azobenzene, phthalanile, and a substance melting at 194°, pro- 
bably the diphthalyl of parorthobenzidine. 

Diphthaly!-diparabenzidine is deposited from its solution in hot 
nitrobenzene in yellow crystals which melt above 360°. It dissolves 
in strong sulphuric acid ; if the solution is heated to 140°, it splits up 
into diparabenzidine and phthalic anhydride. The compound may be 
easily prepared by heating a mixture of these two bodies. Diphthalyl- 
diparabenzidine Sauer sse. in fuming nitric acid; and on diluting the 
solution with water, a dinitro-product, C..H,,(NO,).N.0,, is precipi- 
tated. Alcohol precipitates it from its solution in nitrobenzene as a 
crystalline powder. 

An energetic reaction takes place on heating a mixture of hydrazo- 
benzene and anhydrous oxalic acid. On extracting the crude product 
with alcohol, a crystalline compound goes into solution, and a violet- 
grey residue remains having the composition CH,.N.0,; it is 
insoluble in the usual solvents, but dissolves in strong sulphuric acid. 

322 
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The addition of water to the solution produces an amorphous precipi. 
tate, which dissolves in alkalis, forming a deep red liquid. The colour 


is destroyed by zinc-dust, but reappears on exposure to the air. 
W. C. W. 


Paramidoacetanilide, and some New Azo-derivatives. By R. 
Nierzkt (Ber., 17, 343—346).—By the reduction of paranitracetani- 
lide with iron and a little acetic acid, the author has obtained par, 
amidoacetanilide. Hitherto when dealing with nitrated anilides, the 
action has gone further, acetic acid being always eliminated. The 
author believes this to be due to the use of too energetic reducing 
agents. Paramidoacetanilide crystallises in long colourless concen- 
trically-grouped needles, very sparingly soluble in cold water, easily 
so in boiling water, alcohol, and ether: it melts at 161°. It acts asa 
monacid base forming crystalline salts; its platinochloride crystal. 
lises in yellow, sparingly soluble needles. When boiled with dilute 
acids, it is readily decomposed into acetic acid and paraphenylene- 
diamine. 

If the diazo-compound is added to an alkaline solution of 8-naphthol- 
disulphonic acid, a body crystallising in glistening golden scales, and 
having the probable constitution NHAc.C,H,.N2.CioH(HSO;)..0H, 
is formed. On boiling this with dilute sulphuric acid, the acetyl-grou 
is removed and a purplish-red colouring matter is obtained which 
can again be further diazotised. If this is treated with B-naphthol- 
disulphonic acid, it yields a colouring matter crystallising in 
iridescent needles, and dyeing wool and silk a deep indigo-blue : the 
colour is however unstable if exposed to the light, soon changing into 
a brownish-violet. 

Paradiazoacetanilide and aniline yield acetyldiamidoazobenzene, 
NH.AcC,H,.N;.C.H,.NH:, crystallising in golden-yellow scales which 
melt at 212°. Acids turn it red. The hydrochloride forms silver- 
grey scales. Boiling with dilute sulphuric acid converts the acetyl 
compound into symmetric paradiamidoazobenzene. This substance 
has also been described by Mixter (this vol., 665) under the name of 
parazoaniline. It crystullises from alcohol in long, golden-yellow 
needles, easily soluble in alcohol, sparingly so in benzene and light 
petroleum. It forms two series of salts, those with two proportions 
of the acid being red in colour, those with one equivalent of acid 
green. The dihydrochloride is precipitated from an alcoholic solution 
of the base by excess of hydrochloric acid in the form of very dark 
green iridescent needles. | ee 


Action of Sulphuric Acid on Carbanilide. By W. Henrscust 
( Ber., 17, 1287—1289).—Pure carbanilide dissolves in cold concen- 
trated sulphuric acid without discoloration, and the solution may be 
kept for days without change. But if carbanilide be digested on the 
water-bath for about half an hour with about five times its weight of 
acid, although there is no apparent reaction, a change has taken place. 
The product, poured into water and treated with barium carbonate, 
yields barium sulphanilate and the barium salt of an acid having the 
formula C;H;NSO;. The free acid is easily soluble in water, and the 


ORGANIC CHEMISTRY. 1017 


anthor believes it to be an amidosulphobenzoic acid, the reaction 
being as follows :— 


CO(NHPh), + 2H.S0, = NH,.C,H,.SO;H + NH,.C,H;(SO;H).COOH 
+ H,0. 
L. T. T. 


Derivatives of Thiocarbamide. By B. Raraxe (Ber., 17, 297 
—309).—The author has carefully investigated some of the com- 
pounds which thiocarbamide forms with metallic salts, as they seem 
to prove that many of the so-called molecular compounds are really 
true chemical compounds. 

The author has already (Abstr., 1883, 166) described a copper com- 
pound of thiocarbamide obtained by adding cupric chloride to a solu- 
tion of thiocarbamide. Pritorius and Seidler have since described a 
similar compound to which they have ascribed the formula 


2CSN,H;, CuSQ,. 


This is incorrect, as the copper contained in the compound must be 
monovalent, since sulphuretted hydrogen precipitates Cu,S and not 
CuS. If cupric chloride is added to a solution of thiocarbamide as 
long as a precipitate is formed, the latter is found to consist of 
minute white needles of the formula CSN,H,,CuCl: the colourless 
and strongly acid filtrate contains the compound of 1 mol. thiocar- 
bamide and 1 atom of chloride described by Claus (J. pr. Chem., 21, 
146). Cupric sulphate yields similar compounds. Cuprous chloride 
yields three compounds containing respectively 1, 2, and 3 mols. of 
thiocarbamide to the group CuCl. The first of these is insoluble in 
water, the third soluble, whilst excess of water splits up the second 
into equal proportions of the first and third. The body 3CSN,H,,CuCl 
is obtained by adding a dilute solution of cupric chloride to a boiling 
solution of thiocarbamide as long as the precipitate formed is quickly 
redissolved ; also, by digesting together the calculated quantities of 
these two substances ; or by covering pieces of copper-foil with a solu- 
tion of thiocarbamide and adding small quantities of hydrochloric acid 
from time to time, when a copious evolution of hydrogen takes place, 
and the solution contains the substance in question. It forms large 
colourless and strongly refractive crystals belonging to the quadratic 
system. Its solution has an alkaline reaction. It is reprecipitated 
unchanged from its solution by soluble chlorides. Zinc precipitates 
copper from its solutions; ammonia and sodium hydroxide and car- 
bonate give white precipitates which gradually blacken, becoming 
converted into cuprous sulphide: sulphuretted hydrogen causes a pre- 
cipitation of cuprous sulphide, but only very slowly. The bod 

CSN.H,,CuCl + $H,0 is obtained if excess of cupric chloride is a 
and forms a voluminous white precipitate consisting of minute needles. 
It is also obtained by digesting together the calculated quantities of 
thiocarbamide and cuprous chloride. It loses its water in the desic- 
cator, becoming at the same time very slightly greyish-blue. 
2CSN,H,,CuCl is obtained by uniting the two previously-described 
compounds, and is again decomposed into these two by excess of water. 
It crystallises in needles. Cupric sulphate added in excess to a solu- 
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tion of thiocarbamide precipitates a yellow oil which solidifies ‘on 
exposure to the air. If this substance is dissolved in a boiling solu- 
tion of thiocarbamide a body crystallises out on cooling in long 
needles having the formula 5CSN,H,,Cu,SO, + 20,0.  Analogons 
compounds may be obtained containing cuprous nitrate or carbonate, 
In all these compounds half the sulphur is precipitated as cuprous 
sulphate on boiling the substance with diluteammonia: the remainder 
of the sulphur can then be precipitated from the filtrate by ammonia- 
cal silver nitrate. 

The author believes all these compounds to be true chemical and not 
merely molecular compounds, for the following reasons: —(1.) Neither 
cuprous carbonate nor nitrate can exist in the free state. (2.) The 
soluble among these compounds (even that with mercuric chloride) 
have an alkaline reaction. (3.) Copper, when heated with thivcar- 
bamide and hydrochloric acid, dissolves readily with evolution of 
hydrogen. (4.) Cuprous chloride, both in hydrochloric and ammo- 
niacal solution, absorbs carbonic acid readily, but in these compounds 
it does not do so. [eo 

The author has also obtained analogous compounds with phenyl- 
thiocarbamide. If a little copper chloride be added to a solution of 
monophenylthiocarbamide in boiling water, the smell of phenylthio- 
carbimide becomes perceptible, and a yellow oil is precipitated. This 
oil solidifies on cooling, and, when recrystallised from alcohol, yields 
colourless crystals. The same substance is obtained by boiling cuprous 
chloride in a solution of monophenylthiocarbamide, and also by boil- 
ing the compound CSN,H,,CuCl with phenylthiocarbamide and water. 
Analysis showed the composition of this substance to be 


3CSN,H;Ph,CuCl + 3H,0. 


It appears to lose its water of crystallisation at 100°, but also under- 
goes partial decomposition: it melts at 144—145°. Another com- 
pound of phenylthiocarbamide containing a larger proportion of 
cuprous chloride was also obtained. Diphenylthiocarbamide yields 
analogous compounds when treated with cuprous chloride. 

The compounds of thiocarbamide which Reynolds has obtained with 
gold and platinum chlorides also belong to this class of bodies. The 
author has examined the gold chloride compounds and finds the gold 
to be present in the aurous state. 

Salts of barium, magnesium, cobalt, nickel, manganese, zinc, iron 
as ferrous salt, and chromium, do not show any change in reaction of 
their neutral or acid solutiens when mixed with thiocarbamide, but 
solutions of mercuric chloride and cyanide, silver chloride and nitrate, 
cadmium and thalliam sulphates, and lead chloride become strongly 
alkaline when so treated, pointing to the formation of double com- 

unds. 

P'The author has replaced the metals in these compounds by ethyl 
(by treatment with ethyl iodide), and obtained the compound 
HI,NH : C(NH,).SEt, which seems clearly to point to the metal being 
attached to the sulphur-atom. The proof is however not absolute, as 
the same compound is obtained when free thiocarbamide is treated 
with ethyl iodide. - L. T..T. - 
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Methylphthalimide. By C. Grazse and A. Picrer (Ber., 17, 
1173—1175).—Methylphthalimide, NMe : C<C#+>, CO, formed by the 


action of potassium phthalimide on methyl iodide at 150°, crystallises 
in silky needles which are soluble in alcohol and in hot water.; 
Methylphthalimide melts at 132° and boils about 277°. On reduction 
with tin and hydrochloric acid it yields a base, C,H,ON, which melts 
at 120° and boils at 300°. It is deposited from an ethereal solution in 
large plates which dissolve freely in water, alcohol, ether, and chloro- 
form. The hydrochloride is insoluble in ether and chloroform. The 
aurochloride, (CsHsON),,HAuCl, forms beautiful crystals which melt 
under boiling water. In the dry state they melt at 195° with gradual 
decomposition. W.C. W. . 


Pyrotartrylfluorescein. By E. Hyer (Ber., 17, 1280—1281).— 
The fluorescein of pyrotartaric acid was obtained by heating together 
5 parts of tartaric acid, 9 parts resorcinol, and 18 parts sulphuric acid 
at 150°. This colouring matter forms a brownish-red crystalline 
powder, C,,H,,O, + H,O, sparingly soluble in water, easily in dilute 
acids and aleohol. A concentrated alkaline solution is red, but when 
diluted shows beautiful yellow-green fluorescence. Its alkaline solu- 
tion forms a basic salt with copper sulphate. The hydrochloric 
solution, if treated with bromine, yields pyrotartryleosin, 


C,;,H,Br,O; + H,0O. 


This forms a red flocculent precipitate. In dilute alkaline solution 
this substance shows no red colour, and has only a very slight 
fluorescence. L. T. T.. 


Use of Dry Oxalic Acid in the Formation of Condensation- 
products. By R. Anscniirz (Ber., 17, 1078—1079).—Owing to the 
great affinity which anhydrous oxalic acid, obtained by heating oxalic 
acid at 110° until all its water of crystallisation is given off, has for 
water, the author has found it useful in the elimination of water from 
mixtures of substances which are capable of forming condensation- 
products. On heating 5 grams benzaldehyde and 11°5 of dimethyl- 
aniline together for two hours at 110°, no change takes place, but if 
75 grams anhydrous oxalic acid are added, and the mixture heated for 
the same time at 110°, the product of condensation, leacomalachite- 
green, is formed in large quantities. In a similar way benzaldehyde, 
when heated with diphenylamine or benzyldiphenylamine, in presence 
of dry oxalic acid, yields condensation-products and phthalic an- 
hydride, whilst resorcinol gives fluorescein. The water eliminated 
in this way does not, owing to the high temperature, combine to form 
water of crystallisation with the oxalic acid, but the oxalic acid. 
remains unchanged. This property of dry oxalic acid is under further 
investigation. A. B. 


Orthamidobenzaldehyde. By P. Frreprinper and C. F. 
Géurine (Ber., 17, 456—461).—Orthamidobenzaldehyde is prepared 


1020 ABSTRACTS OF CHEMICAL PAPERS. 


by warming pure orthonitrobenzaldehyde (3 grams) with ferrons 
sulphate (50 grams) and ammonia. The mixture is distilled in 
current of steam. About 30 per cent. of the aldehyde is deposited 
from the distillate on cooling to 0°, and the remainder is obtained by 
adding common salt to the mother-liquor, and extracting with ether, 
The properties of the compound have been previously described 
(Ber., 15, 2004, 2572). 

Acet ylorthamidobenzaldehyde, prepared by warming the amidoal- 
dehyde with pure acetic anhydride, is deposited from hot aqueous 
solutions in white needles, which melt at 70°. 

Orthamidobenzaldehyde dissolves in strong hydrochloric acid, 
forming a red solution which, on the addition of platinum chloride, 
deposits yellow prisms of the platinochloride (C,;H,NO),,H,PtCk. 

Amidobenzaldehyde is easily converted into a condensation-product, 
C,,H;,.N,0, by the action of dilute mineral acids. This compound 
forms tabular crystals, which melt at 189° when rapidly heated. It 
dissolves in strong acids, with regeneration of the amidoaldehyde. 

p- Carbostyrilcarboxylic acid, C,oH;NO, is formed when orthamido- 
benzaldehyde is heated with a slight excess of malonic acid at 120’. 
It crystallises in needles, which melt above 320°, and are sparingly 
soluble in alcohol and acetic acid. Phosphorous pentachloride con. 
verts it into a-chloro-8-quinolinecarboxylic acid, which crystallises in 
needle-shaped crystals, melting at 200° with partial decomposition 
into chloroquinoline and carbonic anhydride. Boiling with alcoholic 
potash converts the chloroquinoline into a-ethoxy-f-quinolinecar- 


boxylic acid, which melts at 130° and is rapidly decomposed by heat 
into ethylcarbostyril and carbonic anhydride. W. C. W. 


Derivatives of Phenylacetaldehyde. By C. Forrer (Ber., 17, 
982—985).—Action of Phosphorous Pentachloride on Phenylacetaldehyde. 
—The reaction takes place in the usual way, the oxygen of the 
aldehyde being replaced by two atoms of chlorine, with forma- 
tion of dichlorethylbenzene, CH,Ph.CHCl,. It is a heavy liquid, 
smelling like turpentine, and rapidly decomposes with evolution of 
hydrochloric acid; by distillation it is completely decomposed. 
Heated at 120°, it is completely converted into a-chlorostyrolene, 
CHPh:CHCl. When this is heated in a closed tube with alcoholic 
potash, an oil is obtained free from chlorine, and which on distillation 
gives phenylacetaldehyde again. This is the third dichlorethylben- 


zene :— 


C,H;.CCl,.CH, a-dichlorethylbenzene from acetophenone. 
C,H;.CC!.CH,Cl aw-dichlorethylbenzene from styrolene. 
C.H;.CH;.CHCl, w-dichlorethylbenzene from phenylacetaldehyde. 


Action of Nitric Acid on Phenylucetaldehyde.—This reaction is of 
interest, since the reduction of the orthonitro-compounds should yield 
indole directly. Phenylacetaldehyde was treated at — 10° to — 15° 
with nitric acid. On neutralising, and distilling the onlin product 
with steam, a small quantity of an oil which crystallised out in plates 
was first obtained, and a second substance which crystallised out in 
fine needles. The first substance melted at 106°, and on reduction 
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with ammonia and zinc-dust yielded an oil, in too small a quantity 
for purification, but which gave all the characteristic reactions for 
indole. The second crystalline substance melted at 133—136°, 
yielded no indole on redaction, but on oxidation a nitrobenzoic acid 
which, from its melting point, is probably the paranitro-acid. This 
second substance is therefore probably paranitrophenylacetic _ 

Derivatives of Orthamidoacetophenone. By A. Barrer (Ber., 
17, 970—973).—In former unsuccessful attempts to obtain diethyl- 
indigo and dibenzyl-indigo from ethyl- and benzyl-amidoacetophenone, 
the author prepared several derivatives of orthamidoacetophenone. 

Orthoethylamidoacetophenone is obtained by heating 16 grams amido- 
acetophenone with 32 grams ethyl bromide in a closed tube for 
20 hours at 100°; the red product is freed from the excess of 
ethyl bromide, dissolved in water, treated with soda, and distilled in 
steam. The ethylamidoacetophenone is thus obtained as an oil, and 
is purified by being converted into the nitroso-compound, and 
regenerated by the action of stannous chloride. It forms a platino- 
chloride, (NH Et.C,;H,.COMe),,H,PtCl.. 

Orthobenzylamidoacetophenone is obtained by heating two parts of 
amidoacetophenone with one part benzyl chloride at 100° for three 
hours. Crystallised from alcohol, it forms large yellow prisms, 
melting at 79—81°, readily soluble in carbon bisulphide, chloroform, 
benzene, and ether. It is a feeble base, and is precipitated from its 
acid solution by water. 

Orthonitrosobenzylamidoacetophenone, COMe.C,H,.N(NO)C,H,, is ob- 
tained by the action of sodium nitrite on a solution in sulphuric 
acid. It forms long colourless needles, melting at 54—55°, and is 
soluble in alcohol and similar solvents. Benzyl-indigo cannot be 
obtained by the bromination of benzylamidoacetophenone, but by treat- 
ing the nitroso-derivative with concentrated sulphuric acid, colouring 
matters of the nature of indigo are formed, probably consisting chiefly 
of indigo and benzyl-indigo. The formation of indigo is to be explained 
on the ground that the benzyl-group is detached hy the action of 
sulphuric acid, for, on treating the nitroso-derivative with sulphuric 
acid, there is a strong odour of benzaldehyde. A. B. 


Orthhydroxyphenylacetic Acid and its Derivatives. By A. 
Baryer and B. Fritscn (Ber., 17, 973—975).—The authors regret 
that as they have been working for some time on this acid they cannot 
accede to Salkowski’s request (Ber., 17, 504) that he be allowed to 
reserve the investigation of the isomeric hydroxyphenylacetic acids. 
Their method of preparing the acid and its internal anhydride, 
however, is quite different from his. 

Orthhydroxyphenylglyoaylic acid is obtained by treating a solution 
of isatin in dilute soda with the calculated quantity of sodium 
nitrite, and slowly adding an excess of very cold dilute sulphuric 
acid. This solution of orthodiazophenylglyoxylic acid, when heated 
at 60°, gives off nitrogen, and the hydroxy-acid may be obtained by 
extraction with ether. It crystallises from a mixture of benzene and 
light petroleum in yellow needles, melting at about 44°. It is, how- 
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ever, impure, and contains salicylic acid. On treating this crnde 
acid with sodium amalgam for several days, acidifying and extracting 
with ether, a crystalline compound is obtained, which appears to be 
orthhydroxymandelic acid. It is easily reduced by means of hydr. 
iodic acid to orthhydroxyphenylacetic acid. 

Orthhydroxyphenylacetic acid crystallises from ether in colourless 
needles, melting at 137°, and its aqueous solution, like that of salicylic 
acid, gives a violet coloration with ferric chloride. On heating it, 
water is at first given off, and afterwards, at 236—238°, an oil distilg 
over and crystallises. This is the lactone of orthoxyphenylacetic acid, 


CH.<CE> 00. It melts at 49°, boils at 237°, and in hot water is 


slowly converted into the acid, more quickly in presence of alkalis. 
A. B. 
Action of Nitrous Acid on Amidohydroxypropyl- and Amido. 
propenyl-benzoic Acids. By O. Wipman (Ber., 17, 722—727).— 
Hydroéypropylhydroxybenzoic acid, 


C.H,(CMe,0H)(OH).COOH [1 : 2: 4], 


prepared by the action of nitrous acid on amidohydroxypropylbenzoic 
acid, crystallises in colourless flat needles or plates, melts at 173°, is 
sparingly soluble in cold water, moderately soluble in ether, very 
readily soluble in alcohol. Its aqueous solution gives a dark brown 
coloration with ferric chloride. It does not appear to suffer any 
change by boiling with hydrochloric acid; dissolved in sulphuric acid 
and precipitated with water, white shiny flocks are obtained, but 
there appears to be no formation of propenylhydroxybenzoic acid. 
In this respect the acid differs from the corresponding hydroxy. 
propylbenzoic acid with its amido- and nitro-derivatives, all of which 
are converted into propenyl-compounds by heating with hydrochloric 
acid. 
With amidopropenylbenzoic acid, the action of nitrous acid takes 
another course, the product of the reaction being methylcinnoline- 
CMe, 
carborylic acid, CyH,N,O, = COOH.CHC DCH. It crystallises 
N:N 


in small tables, or in thick rhombohedral-like crystals, melts with 
partial decomposition at about 230°, is insoluble in cold water, 
sparingly soluble in hot water or hot alcohol, readily soluble in 
boiling acetic acid. It yields salts with acids and bases. Together 
with this acid, a substance is formed in small quantity which 
crystallises in colourless rhombic plates, melting at 157—158°. It 
has not yet been obtained in quantity sufficient for careful examina- 
tion. A. J. G. 


Action of Ethyl Chloroformate on Amidobydroxypropyl- 
benzoic Acid. By O. Wipman (Ber., 17, 1303—1308).—If an 
excess of ethyl chloroformate is poured over amidohydroxypropyl- 
benzoic acid, and the mixture boiled for a few minutes, the whole 
solidifies, but no evolution of gas is perceptible. After allowing the 
excess of ethyl chloroformate to evaporate, the product is crystallised 
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from 50 per cent. acetic acid. Hydroxypropylearboaylphenylurethane, 

C;,Hy»NO;, thus obtained, crystallises in flat colourless needles or 

prisms, which melt at 167°, with evolution of gus. The reaction is 
robably CyH1,03.NH, + Cl.COOEt = HCl + C,oH,,03.NH.COOEt. 
Ethyl dthydroxypropyldiearboaxyldiphenylallophanate, 


cocN(COOEt).C.H,(C;H,0).COOH 
NH.C,H;(C,;H,O).COOH ’ 


is obtained by heating the body just described with ethyl chloro- 
formate in sealed tubes at 120—130° for two hours. It may also be 
repared directly from the amido-acid by using excess of chloro- 
formate. It crystallises from acetic acid in plates, which melt above 
300° with evolution of gas, and the residue resolidifies on cooling. 
This latter body appears to be identical with dihydroxypropyldicarbouyl- 
diphenylearbamide, CO[ NH.C,H;(C;H,0).COOH )},, obtained as follows: 
amidohydroxypropylbenzoic acid is heated with excess of ethyl 
chloroformate for four hours, hydrochloric acid being continuous! 
evolved. The product is evaporated to dryness several times, first wit 
water, and subsequently with alcohol; the residue is then washed with 
ether, and boiled with fuming hydrochloric acid, in which it slowly 
dissolves with evolution of gas; finally the solution is evaporated to 
dryness, and the residue boiled with water, when the carbamide- 
derivative remains undissolved. Crystallised from acetic acid, it 
forms small rhombic prisms, which melt at a very high temperature. 
Several attempts were made to treat amidohydroxypropylbenzoic 
acid with excess of ethyl chloroformate in sealed tubes at 115—130° 
for about four hours. In almost all cases, however, the tubes burst 
during the heating, and when this was not the case they burst with 
great violence when the author attempted to open them, so that he 
was not able to obtain any of the product. L. T. T. 


Ethyl Malonanilidate, Malonparatoluidic Acid, and Methyl- 
trichloroquinoline. By L. Rucueimer and R. Horrmayn (Ber., 17, 
739--741).—Potassinm ethyl malonate is treated with phosphoric 
chloride dissolved in benzene, the mixture being heated to complete 
the reaction ; after cooling, excess of aniline dissolved in benzene is 
added, and the whole allowed to stand 24 hours; the benzene solution 
is then separated, washed with hydrochloric acid and water to remove 
aniline, and allowed to evaporate spontaneously, when a crystalline 
mass of impure ethyl malonanilidate, NH Ph.CO.CH,.COOEt, is obtained. 
This after purification melts at 38—39°, is readily soluble in alcohol, 
chloroform, and benzene, insoluble in water and light petroleum. 

Malonparatoluidic acid, NH(C,;H;).CO.CH,.COOH, prepared from 
paratoluidine and malonic acid, crystallises in small colourless needles ; 
melts with decomposition at 156°; but on slowly heating, it softens 
and fuses at a still lower temperature. Heated with phosphorous 
pentachloride (comp. p. 1050) it yields methyltrichloroquinoline, 
C,H;MeC\,N, crystallising in long needles, and melting at ie a 

A. J. G. 

Paranitrobenzoylacetic Acid. By W. H. Perkin, Jun. and 

G.. Bexrenor (Ber., 17, 326—328).—Baeyer has lately shown (Abstr., 
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1883, 337) that ethyl phenylpropiolate is converted into ethyl phenyl. 
acetate by simple solution in cold strong sulphuricacid. The authors 
find that a similar reaction takes place with ethyl paranitropropiolate, 
but the sulphuric acid solution requires to be heated to 35—40". The 
cooled mixture is then poured on powdered ice, when paranitroben- 
zoylacetic acid separates as a white amorphous mass. 

Paranitrobenzoylacetic acid crystallises from benzene in almost colour- 
less needles, melting at 135°, and giving off carbonic anhydride at the 
same time. It is easily soluble in alcohol, ether, benzene, chloroform, 
and carbon bisulphide, sparingly so in light petroleum. Its alcoholic 
solution gives a violet coloration with ferric chloride, the shade being 
redder than that obtained with the non-nitrated acid. It forms 
unstable salts. The ethyl salt is obtained by saturating a solu- 
tion of the acid in absolute alcohol with hydrochloric acid. The 
temperature must not be allowed to rise above 10°, or decomposition 
sets in, paranitracetophenone being formed. The ethereal salt 
crystallises in almost colourless needles, which melt at 49—50°, and 
are soluble in ether, alcohol, and benzene. 

Ethyl nitrosoparanitrobenzoylacetate is obtained by saturating a dry 
etheric solution of the nitro-acid with nitrous acid. It crystallises in 
needles melting at 220°, and soluble in alcohol, ether, and acetone. 


ss & - 


Acetyl-derivatives of Aromatic Amidosulphonic Acids. By 
R. Nietzki and T. Benckiser (Ber., 17, 707—708).—Acetic anhydride 
has no action on sulphanilic acid, even when boiled with it; it reacts 
however readily with sodium sulphanilate at 140°, the liquid solidi- 
fying on cooling to a viscid colourless mass, from which, by dissolving 
in the least possible quantity of water, and adding alcohol and ether, 
small colourless prisms of sodium acetylsulphanilate, 


C.H,(NHAc) ° SO,Na, 


are obtained. This salt is very soluble in water, moderately soluble 
in alcohol, nearly insoluble in ether. By heating with hydrochloric 
acid, it is decomposed into acetic and sulphanilic acids. The lead 
and barium salts were also prepared ; on addition of alcohol to a solu- 
tion of the latter, it is precipitated as a jelly which slowly becomes 
crystalline. The free acid could not be isolated. 

In the cases of metamidobenzenesulphonic acid, of the sulphonic 
acids of paratoluidine and a-naphthylamine, the free acids are not 
converted into acetyl-derivatives by acetic anhydride, although their 
salts are very readily acetylised ; orthotoluidine-parasul phonic acid, on 
the contrary, is converted into an acetyl-derivative when heated with 
acetic anhydride. A. J. G. 


Constitution of Phthalyl Chloride. By E. Néttine and G. v. 
Becut (Ber., 17, 387—383).— The formation of phthalophenone by the 
action of phthaly! chloride on mercury phenyl! is cited in support of 
the unsymmetrical formula CH<GG,>0 for phthaly] chloride. 


W. C. W. 


ORGANIC OHEMISTRY. 1025 ° 


Thiophthalic Anhydride. By C. Graese and B. Zscuoxxe (Ber., 
17, 1175—1177).—Thiophthalic anhydride, described by Schreder 
(Ber., 7, 705), may be more conveniently prepared by slowly adding 
phthalic chloride to a cold concentrated solution of sodium hydrogen 
sulphide. On acidifying the solution with hydrochloric acid, the 
thiophthalic anhydride is precipitated. This substance melts at 114°, 
and boils at 284°. It is converted into phthalimide and sulphuretted 
hydrogen by ammonia. 

Thiofluorescein is formed by warming at 40° a mixture of the anhy- 
dride with resorcinol and strong sulphuric acid. The product is 
extracted with boiling water, dissolved in a solution of sodium car- 
bonate and precipitated by hydrochloric acid. The precipitate is 
extracted with chloroform to remove thiophthalic acid. Thiofluo- 
rescein is soluble in alcohol and in wood spirit. It dissolves in alkalis, 
forming a red solution which exhibits a dark-green fluorescence. It 
can be distinguished from fluorescein by its absorption-spectrum. By 
treating the acetic acid solution with bromine, a thioeosin L.. r«“™ 

. c W. 

Hemlock Tannin. By C. Bérrincer (Ber., 17, 1041—1043).— 
The author has prepared this acid from American hemlock tannin 
extract. A solution of hemlock tannin is darker in colour than 
a solution of oak-bark tannin of equal strength. With alkalis, 
sulphuric acid, or hydrochloric acid, it behaves like oak-bark tannin, 
but the “ hemlock-red” precipitated by hydrochloric acid is darker 
in colour than the corresponding “oak-red.” Bromine precipitates 
from an aqueous solution of hemlock tannin a yellow substance, 
soluble in alcohol, ethyl acetate, acetone, and in warm acetic an 
hydride. It is insoluble in chloroform, carbon bisulphide, and 
water, but soluble in alkalis. The results of analysis lead to the 
formula C2H,,Br,O;, and from this it follows that the original sub- 
stance has the formula C..H,Oy, and that hemlock tannin is a 
homologue of oak-bark tannin, C,,HO. In presence of hydro- 
chloric acid tetrabromo-tannin from hemlock behaves like dibromo- 
tannin from oak-bark. It forms with acetic anhydride a penta-acetyl- 
derivative, and when dissolved in chloroform can be further 
brominated, with formation of a hexabromide, CxHBr.Oy. The 
investigation of this tannin will be continued by the author. é- 


Bark Tannins. By C. Bérrincer (Ber., 17, 1123—1131).—The 
precipitate which is produced on the addition of bromine to the cold 
aqueous extracts of tannin from different sources varies in colour and 
in composition. Tannin from oak-bark gives a brownish-yellow pre- 
cipitate, containing 28°4 per cent. Br. The hemlock and quebracho 
precipitates are reddish-yellow, and contain from 42°] to 44°5 per cent. 
Br, whilst the mimosa, chestnut, and terra japonica compounds are 
pale yellow, and contain from 49°3 to 53°2 per cent. Br. 

A red compound, CyH On, is formed when hemlock tannin is 
warmed with strong hydrochloric or sulphuric acid. It is purified 
by washing with water and extracting the dry mass with ether and 
with hot alcohol. This substance dissolves in cold soda-lye, and also 
in a warm solution of sodium carbonate. It is decomposed by strong 
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shydrochloric acid at 180°, yielding water, carbonic anhydride, methy| 
chloride, and ablack compound. Hemlock-red forms an acetic deriva. 
tive, CH. Ac;O0,;,, which is insoluble in water and ethyl acetate, but 
is decomposed by alcohol. By the action of bromine on hemlock-red 
suspended in chloroform, two crystalline bromo-derivatives are ob- 
tained, viz., Cy Hoa BrioO1, and CyHaBr,Oy;. The bromo-derivative 
of pine tannin, C.,H,,Br,O,, is very unstable. It is soluble in alcohol, 
ethyl acetate, and dilute alkalis. The acetic derivative, C.,H,Ac,Br,Oy, 
is a yellow powder, soluble in acetone and ethyl acetate. The red 
compound produced by the action of hydrochloric acid on this tannin 
yields an acetic derivative of the composition C.wH.,Ac;0;;, and a 
bromine-derivative, CgH,Br,.O,;; but if sulphuric acid is used instead 
of hydrochloric, the acetic derivative has the composition C~H»»Ac,0... 

Tannin from terra japonica yields the derivatives, C,,H,Ac,O, and 
C.,H,,Ac,0,. Oak-bark tannin appears to be a methyl salt of a 
condensation-product of tannin and acetoacetic aldehyde. 

W. C. W. 


Formation of Indigo from Orthamidoacetophenone. By A. 
Baryek and F. Biorm (Ber., 17, 963—970).—Formation of acetylorth- 
amidoacetophenone. The starting poiut for the preparation of this sub- 
stance is orthamidophenylacetylene (Abstr., 1882, 623). On adding 
slowly 50 grams of the latter to a mixture of 200 c.c. of water and 
600 c.c. concentrated sulphuric acid, the sulphate of the original base 
at first crystallises out, but afterwards dissolves, and the solution is 
then left until no phenylacetylene is to be found on testing with an 
ammoniacal solution of cuprous chloride. The solution is cooled with 
ice, neutralised with soda, and distilled in steam; the distillate is 
saturated with sodium chloride, and the orthamidoacetophenone ex- 
tracted with ether; it is converted into the acetyl-derivative by 
boiling it with acetic anhydride. 

By acting on acetylamidoacetophenone with bromine in aqueous or 
glacial acetic acid solution, a bromo-substitution-product is obtained, 
in which the hydrogen of the benzene-ring is replaced by bromine. 
If the action of bromine is direct, or in presence of concentrated sul- 
phuric acid, hydrogen, chiefly in the side chain, is replaced; it is only 
from the latter that indigo is obtainable. 

Esobromoacetylorthamidoacetophenone.—(For the new nomenclature 
of this and the following substances, see this vol., p. 998). This 
compound is formed from the acetic acid solution of the acetylortho- 
compound by the action of bromine. It forms slender colourless 
needles, melting at 160°, and,soluble in hot alcohol, but nearly insolu- 
ble in cold. On oxidation by means of a warm alkaline solution of 

rmanganate, it yields a red substance crystallising from alcohol, and 
melting at 250° ; it appears to be a monobromisatin. The bromine is 
therefore in the benzene-ring, the formula is COMe.C,H,Br.NHAc, 
and it is the parabromo-compound in relation to the amido-group. It 
is therefore metabromorthacetyl-amidoacetophenone. 


w-Dibromometabromorthacetyl-amidoacetophenone, 


CHBr,.00.C,H,Br.NHAc. 
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By the action of bromine on acetylamidoacetophenone in a solution of 
chloroform, sulphuric acid, or carbon bisulphide, or directly on the dry 
substance, bromo-substitution compounds are formed, in which bro- 
mine replaces hydrogen both in the benzene-ring and in the side chain. 
In the case of chloroform, little in the side chain is replaced, and by 
direct action on the dry substance the side chain substitution is the 

atest. The reaction is complete when two hydrogen-atoms in the 
side chain, and one in the benzene-ring, are replaced. If the reaction 
is incomplete, intermediate products are formed which are (difficult 
to separate. The above tribromo-derivative has been investigated: it 
is best formed by acting on the acetyl-compound, in presence of a little 
iodine, with bromine-vapour for five days, the yield being a quantitative 
one. It is obtained as a yellowish powder, soluble in chloroform, but 
only sparingly in alcohol. It becomes brown at 180°, and melts at 
185° with decomposition. By oxidation with permanganate, mono- 
bromisatin is obtained, and consequently the formula of the above 
compound may be established. By the action of hydrobromic acid, 
it loses the acetyl-group, giving w-dibromometabromorthamidoaceto- 
phenone, NH,.C,H;Br.CO.CHBr., as orange-yellow needles, melting 
with decomposition at 140—145°, readily soluble in alcohol and ether, 
but sparingly in water. On heating it with acetic anhydride, the 
original acetyl-compound is again obtained. 

w-Dichlorometabromorthamidoacetophenone, NH,.C,H,Br.CO.CHCh, 
is obtained by boiling the tribromacetyl-compound with concentrated 
hydrochloric acid, until it is dissolved. From this solution fine 
orange-yellow needles separate; they are soluble in alcohol, melt at 
110—120°, and sublime with little decomposition at a higher tem- 
perature. 

Formation of Indigo from Ezxobromo- and FEzochloro-orthamido- 
acetophenones and their Derivatives.—w-Dibromometabromorthacetyl 
amidoacetophenone when boiled with dilute soda solution dissolves 
with a brownish-yellow colour, and on cooling the solution and 
agitating it with air bromindigo separates. It is readily distin- 
guished from indigo by its solubility in chloroform. By similar 
treatment, the less brominated substitution-products of this acetyl- 
compound yield either indigo or a mixture of indigo and bromindigo. 
The corresponding compounds which do not contain the acetyl- 
group behave in the same way. On acidifying the solution of the 
tribromo-compound in soda, after the separation of the bromindigo, 
bromisatin may be extracted with ether. On acidifying, however, 
the solution of the tribromo-compound previous to oxidation, brom- 
indirubin is precipitated. These reactions are easily explained on the 
assumption that by boiling the tribromo-compound with soda, 
sodium isatate and indoxyl (or at any rate their bromo-substitution- 
compounds) are formed in the solution; bromindigo is then produced 
from the bromindoxyl by the action of air, but if acid be previously 
added, the bromisatin formed (Abstr., 1884, 76) acts on the brom- 
indoxyl, yielding bromindirubin. The simultaneous formation of 
bromisatin and bromindoxy] is easily understood, since, owing to the 
presence of the two bromine-atoms in the side chain, compounds of an 
aldehydic nature may be formed, and these in alkaline solutions allow 
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of the formation of an acid (isatic acid) and an alcohol which by loss 

of water yields indoxy]l. 
w-Dichlorometabromo-orthamidoacetophenone behaves precisely 

similarly to the corresponding bromo-compound. A. B. 


Chlorobenzaldehyde and Chlorindigo. By R. Gneum (Ber., 17, 
752—755).—One of the chief obstacles to the commercial success of 
the manufacture of artificial indigo lies in the small yield of ortho- 
nitrobenzaldehyde obtained by nitration of benzaldehyde, the main 
product being the meta-compound. It seemed probable that a more 
favourable yield of the orthonitro-compound might be obtained by 
nitrating some chloro-substitution derivative of benzaldehyde in which 
the ortho-position was still unoccupied, and that the chlorindigo 
finally obtained might be sufficiently like indigo to be used in dyeing. 
Dichlorobenzaldehyde, C,H,C1,0 (the method of preparationis not given), 
crystallises in snow-white crystals, melts at 57—58° (nncorr.), and 
boils at 230—233°. On oxidation, it yields a dichlorbenzoic acid 
melting at 152°, which by treatment with nitric and sulphuric acids 
is converted into orthonitro-dichlorobenzaldehyde, crystallising in 
nacreous plates or needles. These melt at 136—138°, and are con- 
verted into chlorindigo by treatment with acetone and caustic 
soda. 

Tetrachlorindigo, CjsH.Cl,N,0., closely resembles indigo in appear- 
ance; when heated it gives off violet vapours and condenses in blue 
needles of coppery lustre. Treated with reducing agents, it yields a 
tetrachlorindigo-white. The formation of an indigo vat with it is, 
however, attended with considerable difficulties, as it is less easily 
reduced than ordinary indigo, and the white is much less soluble in 
alkaline liquids than indigo-white. The difficulties have been so far 
overcome however, that satisfactory vat dyeing has been effected with 
it. The preparation of carmine from it is not satisfactory, as it 
requires more Nordhausen sulphuric acid and a higher temperature 
than ordinary indigo; moreover, the colours dyed with it are not equal 
to those obtained with indigo. A mixed di- and tetra-chlorindigo 
prepared from a mixture of dichloro- with monometa-chloro- 
benzaldehyde showed similar properties. 

Amido-dichlorobenzaldehyde, C,;H;Cl,0.NH,, prepared by reducing 
the nitro-compound with ferrous sulphate and ammonia, crystallises 
in yellow needles, which melt at 77—78°: it is sparingly soluble in 
water, soluble in hydrogen sodium sulphite. When heated with 
acetone and caustic soda, it yields dichloroquinaldine as a yellowish 
solid melting at 46°, boiling at 300°, soluble in mineral acids; the 
picrate crystallises in fine needles. Amidodichlorobenzaldehyde when 
heated with phenylhydrazine yields a compound which crystallises 
in yellow needles, melting at 200°. A. J. G. 


Indirubin. By C. Forrer (Ber., 17, 975—982).—The author has 
continued the investigation of this substance which was first obtained 
by Baeyer (Ber., 14, 1745) by the action of isatin on indoxyl. 
Indirubin is best obtained by boiling one part of ethylic indoxylate in 
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100 parts of water (to convert it into indoxyl), filtering off any 
indigo or resinous matters which may be formed, and then boiling 
this solution with ? part isatin in 200 parts of water. On filtering 
and adding soda solution, indirubin separates out as a flocculent mass ; 
when dried it is a light red-brown powder, with a green metallic 
lustre. It is somewhat soluble in alcohol and similar solvents with a 
purple-violet colour ; in acetic acid and acetic anhydride, it is more 
soluble. Sulphuric acid converts it into a sulphonic acid. 

Indirubin like indigo yields isatin on oxidation. On reduction with 
zinc and soda solution, it also behaves like indigo (Ber., 1, 17). 
On reduction with zine and acetic acid, hydroindirubin is at first 
formed, and this on exposure to the air in presence of alkalis is again 
converted into indirubin ; on prolonging the reducing reaction, however, 
a crystalline product is obtained which remains colourless when 
exposed to air. The author proposes to call this indileucin ; the results 
of analysis are between the formalee C,;H,.N,0 and C,.H,,N20, but from 
subsequent reactions the former seems to be the more likely. Indileucin 
crystallises from alcohol in colourless needles which at 220° become 
brown, and at 260° are completely decomposed. It is sparingly 
soluble in ether, alcohol, chloroform, and benzene, but easily in 
acetone and glacial acetic acid. It forms crystalline compounds with 
bromine and picrie acid. A methyl-compound, C,.H,,MeN,O, and an 
acetyl-compound, C,,H,N,OAc,, have also been prepared. A. B. 


Quinisatin. By A. Barrer and B. Homorka (Ber., 17, 985—987). 
In the authors’ first paper (this vol., 78) it was left undecided 
whether by the union of the w or « carbon-atoms with the nitrogen of 
quinisatinic acid, quinisatin was formed, that is, whether quinisatin 
is a lactam or a lactim (Abstr., 1883, 202). The study of the action 
of hydroxylamine on quinisatin shows that it is probably the w-lactim 
of quinisatinic acid. (For this nomenclature see p. 998.) 

Quinisatoxim is easily formed by the action of hydroxylamine 
chloride on quinisatin, it crystallises from alcohol in orange prisms 
melting at 208°, and is identical with the previously described nitroso- 
y-hydroxycarbostyril (Abstr., 18¢3, 202). 

Quinisatoxim stands in the same relation to Py-[1'3]-dihydroxy- 
quinoline (7-hydroxycarbostyril) and to quinisatin as isatoxim does 
to oxindole and isatin. 


— en 
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Indole. By A. Lier (Ber., 17, 1067—1073).—In the first part of 
this paper an account is given of the various researches on indole and 
on the means used to obtain proof of its constitutional formula. 


; NH 
Baeyer has given it the constitutional formula CHK CH, on 
CH” 


the ground that it contains animide-group. It may thus be considered 
as an internal anhydride derived from an hypothetical orthamido. 
phenyl vinyl alcohol or from its ether, NH,.CsH,.CH : CH.OC,H,. 
This substance has never been prepared, owing to the difficulty of 
nitrating phenyl vinyl ether without decomposition. The author has 
however, succeeded in preparing orthonitrochlorostyrolene, in reducing 
it to the amido-derivative, and from the latter obtaining indole, 
probably by the intermediate formation of orthonitrophenyl vinyl 
ether. 

Orthonitrochlorostyrolene, NO2.CsH,.CH: CHCl, is obtained as a 
bye-product in the formation of orthonitrophenylchlorolactic acid, 
(just as chlorostyrolene is obtained in the formation of phenylchloro- 
lactic acid) by the action of hypochlorous acid on sodium orthonitro- 
cinnamate, and subsequent treatment with soda (Abstr., 1882, 191). 
It crystallises from alcohol in bright yellow needles or prisms, 
insoluble in cold but slightly soluble in hot water, and readily soluble 
in hot alcohol and ether. It melts at 58°, but decomposes ata higher 
temperature. Warm concentrated hydrochloric acid and tin reduce it 
to the hydrochloride of orthamidochlorostyrolene, from which the free 
base may be obtained by the action of potash. 

Orthamidochlorostyrolene, NH,.C.H,.CH : CHCl, is readily soluble in 
alcohol and ether, very sparingly in water, and crystallises from ether 
in white prisms. On heating it with sodium alcoholate in a sealed 
tube at 160—170° for three or four hours, sodium chloride is formed, 
and, on opening the tube, the presence of indole may be recognised by 
its powerful odour, and by its reactions. On adding water to the 
contents of the tube, indole separates out as an oil, and may be 
purified by distillation in steam, and crystallisation from hot water. 
The indole thus obtained melts at 52°, and agrees in all its properties 
with that prepared from indigo or albumin. A. B. 


Occurrence of Diphenyl in Coal-tar Oil. By K. E. Scucuze 
(Ber., 17, 1203—1204).—The presence of diphenyl in tar oil may be 
proved by removing phenols and amines from the portion boiling 
between 200° and 300°; the mono- and di-methylnaphthalenes are 
then converted into sulphonic acids by treatment with warm sulphuric 
acid, and on cooling the undissolved oil, to — 15°, diphenyl crystal- 
lises out. W. C. W. 


Reactions of Triphenylmethyl Bromide. By K. Exss (Ber, 
17, 700—7U1).—Triphenylmethyl thiocyanate prepared by mixing 
solutions of aminonium thiocyanate and triphenylmethyl bromide, 
crystallises in lustrous reddish-white prisms, melts at 137°, can be 
distilled, is sparingly soluble in alcohol and ether, readily soluble in 
chloroform. 
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By acting on triphenylmethyl bromide with potassium sulphide, a 
crystalline sulphur-compound is obtained. 

By the action of potassium cyanide, the bromide is converted into © 
the triphenylacetonitrile of E. and O. Fischer (Abstr., 1879, 385). 
This, by reduction with zinc and hydrochloric acid, is converted into 
triphenylethylamine hydrochloride, a substance crystallising in needles 
which melt at 247°, and are very readily soluble in alcohol, but almost 
insoluble in water. The platinochloride crystallises from alcohol in 
large orange-red needles. T'riphenylethylamine is crystalline, melts 
at 116°, dissolves sparingly in cold alcohol, readily in ether. It is 
very much more stable than the corresponding triphenylmethylamine. 

Triphenylmethyl bromide when dissolved in benzene and boiled 
with sodium is only very slightly attacked. Fused with magnesium 
powder, it yields phenylenediphenylmethane; with powdered copper 
a mixture of crystalline compounds is formed. Aluminium chloride, 
when heated with a solution of the bromide in benzene converts it 
into triphenyl carbinol and a yellow resin. A. J. G. 


Amido.derivatives of Triphenylmethane. By K. Exss (Ber., 
17, 701—706).—A continuation of the author’s researches on this 
subject (comp. Abstr., 1883, 1000; also Nauen, this vol., 849, and 
Hemilian and Silberstein, next Abstract). Triphenylamidomethane 
platinochloride is very unstable, being partly decomposed into tri- 
phenyl carbinol and ammonium platinochloride by drying or by treat- 
ment with excess of water. The hydrochloride is nearly as unstable, 
its aqueous solution being decomposed by boiling into ammonium 
chloride and triphenyl carbinol. The oxalate forms hard colourless 
granular crystals, melts at 253°, and is very sparingly soluble in 
alcohol. Triphenylamidomethane is most conveniently prepared by 
treating a solution of triphenylmethy] bromide for half an hour with 
a stream of dry ammonia gas and then with a current of steam, when 
the benzene distils, ammonium bromide dissolves in the water, and the 
free amine remains behind as a yellowish oil, which solidifies on cooling, 
and is obtained pure by a single crystallisation from ether. Tripheny]l 
carbinol is readily obtained from triphenylamidomethane hydrochloride 
by treatment with potassium nitrite, or from the free amine by solation 
in nitric acid (sp. gr. 1°5), or concentrated sulphuric acid and sub- 
sequent addition of water, when a white precipitate of the pure car- 
binol is obtained. Triphenylmethyl-benzylamine hydrochloride, obtained 
by the action of benzyl chloride on triphenylamidomethane, crystallises 
in colourless needles, melts at 249°, is sparingly soluble in water, 
readily in alcohol. The free base crystallises in prisms, melts at 110°, 
and is readily soluble in alcohol and ether. 

Triphenylmethyl-aniline, NHPh.CPhs;, is prepared by the action of 
an excess of aniline on a solution of triphenylmethyl bromide in 
benzene. It crystallises in colourless prisms, melts at 146°, is spa- 
ringly soluble in alcohol, soluble in ether, very readily soluble in ben- 
zene. The salts of this base are still more unstable than those of 
triphenylamidomethane ; in most cases only aniline salts could be 
isolated. 

Nitrosotriphenylmethyl-aniline, obtained by the action of excess of 

4a2 
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amyl nitrite on an ethereal solution of the amine, crystallises in 
nearly colourless concentrically grouped prisms. By very careful 
heating, it can be melted at about 156°; but if heated more quickly it 
explodes at 150°. . It is but little soluble in benzene, carbon bisul- 
phide, or alcohol, insoluble in ether. When its benzene solution is 
mixed with platinum chloride, it yields diazobenzene platinochloride 
and triphenyl carbinol. By the action of zinc chloride on a solution of 
the nitroso-compound, and subsequent treatment with potash, a base 
is obtained in the form of a dark blue powder; its hydrochloride 
crystallises in needles having a metallic green lustre, and the platino- 
chloride forms a reddish-black powder. 

Nordhausen sulphuric acid converts triphenylmethyl-aniline into a 
sulphonic acid; the barium salt, NH(C,H,.SO;).C(C.H,.SO;);Ba,, 
forms a white crystalline precipitate, the copper salt, 

NC.,Hy (SO,),Cuz, 
a moss-green cauliflower-like mass. By treatment with sodium 
nitrite and acetic acid, the barium salt is converted into barium sul- 


phate, and a crystalline sodium salt, which is very readily soluble in 
water, and explodes on heating. 


TRIPHENYLMETHYL-TOLUIDINES. By O. Wirticu. Triphenylmethyl- 
orthotoluidine, NH(CsH,;Me).CPh;, prepared in a similar manner to 
the aniline compound, forms lustrous prisms, and melts at 142°. 


Triphenylmethyl-paratoluidine, NH(C,H,Me).C Ph, forms fine crystals 


having numerous faces, and melts at 177°. Nitrosotriphenylmethyl-para- 
toluidine, N(C;H,Me)(CPh,)NO, obtained by the action of an excess of 
amyl nitrate on an ethereal solution of the base, crystallises in large 
yellowish prisms, melts at 145—148°, but does not explode on heating, 
and is sparingly soluble or insoluble in the ordinary solvents. Great 
difficulty was found in preparing salts of the triphenylmethyl- 
toluidines, on account of their ready decomposition into triphenyl 
carbinol and toluidine salts. A. J. G. 


Triphenylamidomethane. By W. Hemiiian and H. Siperstein 
(Ber., 17, 741—752; comp. Elbs, Abstr., 1883, 1000; and this vol., 
p- 1031).—Triphenylumidomethane, NH,.CPh;, prepared by the action 
of dry ammonia gas on a solution of triphenylmethyl bromide 
in benzene, crystallises in colourless needles, melts at 103°, and 
cannot be distilled without decomposition. It is insoluble in water, 
moderately soluble in cold alcohol, readily soluble in carbon bisul- 
phide, chloroform, benzene, and ether. All the salts crystallise with 
water of crystallisation, have a bitter taste, are readily soluble in 
alcohol, very sparingly soluble in water, and are precipitated by 
addition of water to the alcoholic solutions. They are all readily de- 
composed by water on gentle heating, being converted into ammonium 
salts and triphenyl carbinol. Alcoholic solutions of the salts are not , 
decomposed by nitrous acid in the cold; but if heated with potassiu 
nitrite, they readily yield triphenyl carbinol. The hydrochloridf, 
NH,.CPh;,HCl + aaq., crystallises in colourless prisms; the platino- 
chloride, (NH;.CPh;).,H,PtCl, + 7}H,0, forms golden-yellow plates ; 
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it slowly loses its water of crystallisation over sulphuric acid, com- 
pletely at 110° (comp. Elbs, loc. cit.). The nitrate forms satiny-white 
plates, and explodes when heated; the sulphate crystallises from 
alcohol in nodules. A carbamide derivative could not be obtained. 

Acetotriphenylmethylamine, NHAc.CPh;, prepared by heating tri- 
phenylamidomethane very gently on the water-bath with acetic chlo- 
ride or anhydride, forms slender colourless needles, melts at 207— 
208°, is readily soluble in ether and chloroform, less soluble in alcohol. 
At 100°, acetic chloride decomposes triphenylamidomethane into tri- 

henyl carbinol, &c. Attempts to prepare the secondary amine, 
NH(CPhs)2, were unsuccessful. By the action of methyl iodide on 
triphenylamidomethane, an indistinctly crystalline white mass is ob- 
tained, from which alkalis liberate a mixture of bases, whose separa- 
tion could not be effected. 

Methyl-triphenylmethyl-amine, NHMe.C Phs, prepared by the action of 
dry methylamine gas on a hot solution of triphenylmethyl bromide 
in benzene, crystallises in aggregates of colourless prisms, melts at 
73°, very readily exhibits superfusion, is soluble in alcohol, benzene, 
and light petroleum, insolable in water. The hydrochloride is obtained 
as a white crystalline precipitate on saturating a solution of the base 
in benzene with hydrochloric acid. It is readily soluble in alcohol, 
very sparingly soluble in water. When boiled with water, it is de- 
composed into triphenyl carbinol and methylammonium chloride. 
The platinochloride, (NHMe.CPhs).,H,.PtCl, + 6H,O, crystallises in 
yellow prisms; the water of crystallisation is only partly expelled by 
continued heating at 110°. 

Dimethyl-triphenylmethyl-amine, NMe,.CPh;, prepared by the action 
of dimethylamine on triphenylmethyl bromide dissolved in benzene, 
crystallises in aggregates of colourless crystals resembling those of 
ammonium chloride; it melts at 97°, and is readily soluble in the 
ordinary solvents with the exception of water. The hydrochloride is 
obtained as a white crystalline precipitate. The platinochloride, 
(NMe,.CPh;),,H.PtCl,, is obtained as an anhydrous crystalline yellow 
precipitate. 

Triphenylmethyl-aniline, NHPh.CPh,; (comp. K. Elbs., loc. cit.), 
prepared by the action of triphenylmethy] bromide on aniline, both in 
solution in benzene, crystallises in slender colourless prisms, melts at 
144°5°, is very sparingly soluble in alcohol, more soluble in ether and 
light petroleum, readily soluble in carbon bisulphide and chloroform. 
Concentrated acids decompose it, even in the cold, into triphenyl 
carbinol and an aniline salt. 

Action of the Halogens on Triphenylamidomethane.—With this sub- 
stance and its methyl-derivatives, iodine and, although less readily, 
bromine, give additive products, whilst chlorine causes their decom- 
position into triphenyl carbinol and ammonium chloride. 

By the action of iodine on triphenylamidomethane, both in solution 
in carbon bisulphide, a brown liquid is formed, from which, after 
standing, well-formed crystals of two additive compounds are de- 
posited, and can be separated mechanically. The compound 


NH,(CPh,) I; 
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forms large transparent dark-red prisms, sparingly soluble in chloro- 
form, more readily in carbon bisulphide, nearly insoluble in light 
petroleum, very readily soluble with decomposition in alcohol. By 
agitation with mercury or silver, all iodine is removed, and the free 
base obtained. These red crystals are formed exclusively if chloroform 
is used in place of carbon bisulphide as the solvent. The other com- 
pound, (NH,.CPh;).I;, forms black opaque prisms of copper-red 
metallic lustre; it loses iodine on exposure to air. It is readily 
soluble in warm carbon bisulphide, insoluble in light petroleum, and 
is decomposed by alcohol. 

Only a single bromine-compound was obtained. It forms dark 
yellow to red crystals, of the formula NH.(CPh;) Br, sparingly soluble 
in carbon bisulphide, insoluble in light petroleum; it is decomposed 
by heating with alcohol or benzene. 

The iodine-compound of methyl-triphenylmethyl-amine crystal. 
lises in bluish-black needles of metallic lustre. It has the formula 
(NHMe.CPh;).I;. The iodine-compound of dimethyl-triphenylmethyl. 
amine forms very small greyish-black needles. It was too unstable to 
obtain satisfactory analytical results. Bromine-compounds of these 
methylated bases and of the corresponding phenylated base could not 
be obtained. A. J. G. 


Chrysaniline. By R. Anscuiitz (Ber,, 17, 433—437).—Diacetyl 
chrysaniline, C\yH,3N;Ac2, is prepared by heating a mixture of crude 
chrysaniline and acetic anhydride at 140° in sealed tubes. The crude 
product is poured into water, and the resinous precipitate is extracted 
with boiling water. On adding hydrochloric acid to this solution, the 
hydrochloride is deposited. If this salt is dissolved in soda-lye and 
the solution poured into water, diacetylchrysaniline is precipitated ; 
it dissolves in alcohol, forming a blue fluorescent solution, but it is 
insoluble in water. The hydrochloride, C,,H,,;N,Ac,,HCl, is obtained 
in yellow needle-shaped crystals when hydrochloric acid is added to a 
solution of the base in acetic acid. It is soluble in hot water, and 
the solution dyes wool and silk yellow. When silver nitrate is added 
to a solution of this salt, a mixture of silver chloride and diacetyl- 
chrysaniline nitrate is precipitated, from which the latter is extracted 
by boiling water. Pure chrysaniline is best prepared by boiling the 
acetyl-derivative with hydrochloric acid for several hours. The liquid 
is evaporated to dryness, and the residue dissolved in water. The 
addition of nitric acid precipitates the nitrate, from which the chrys- 
aniline is liberated by precipitation with soda: by recrystallisation 
from dilute alcohol, it may be obtained in prismatic needles. 

Chrysaniline is oxidised by chromic mixture with formation of 
acridine, of a base which melts at 148°, and a third base which is pro- 
bably amidoacridine. W. C. W. 


Tetraphenylethane. By R. Anscniitz and J. Kier (Ber., 17, 
1039—1041).—In a previous communication (this vol., 326), it has 
heen stated by Anschiitz that tetraphenylethane obtained from 
unsymmetrical tetrabromethane or from f-benzopinacoline is unsym- 
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metrical, and that tetraphenylethane obtained from stilbene bromide, 
which should be symmetrical from its formation, is identieal with the 
unsymmetrical form, and that probably an intermolecular change 
takes place in the stilbene bromide. 1t had also been found that 
whilst acetylidene tetrabromide and benzene in presence of aluminium 
chloride yielded tetraphenylethane, acetylene tetrabromide yielded 
anthracene, and on this ground the unsymmetrical character of tetra- 
phenylethane was based. Anschiitz and Eltzbacher have, however, 
since found that tetraphenylethane is also obtained from acetylene 
tetrabromide along with anthracene. This has caused the authors 
to doubt the correctness of the constitutional formula of tetraphenyl- 
ethane. They have found that the tetraphenylethanes prepared in 
eleven different ways seem to be always ‘dentical,as shown by the 
measurements of the crystalline compourd formed with benzene. 
They are therefore inclined to consider that tetraphenylethane pre- 
pared in these eleven ways is symmetrical, since oat of the eleven 
only two methods point directly to the formatior of the unsym- 
metrical. Its formation by the reduction of tetraphenylethylene, 
CPh, : CPh:, which can only have a symmetrical fornula, also points 
to the likelihood of the compound being symmetzica]. A. B. 


§-Ethylnaphthalene. By O. Brunet (Ber., 1", 1179—1180).— 
B-Ethylvaphthalene can be prepared by adding the equisite amount 
of ethyl bromide in successive portions to B-bromotphthalene and 
sodium, and heating the mixture at 60°. ,-Ethylnaphigiene boils at 


250° and solidifies at —19°, at which temperature a-cth:naphthalene 
remains liquid. The picric acid compound melts at 6% B-Ethyl- 
naphthalene is also formed by treating ethyl bromide and aphthalene 
with aluminium chloride. $-Methylnaphthalene could w be pre- 
pared by either of these methods. oO. W. 


Action of Ammonia on Nitroso-8-naphthol. By Morpiwsxr 
(Ber., 17, 391—393).—Nitroso-8-naphthol is converted into +t; 9s0- 
amidonaphthalene, Cip$H,(NO).N H:, by the action of ammonia at 90°. 
This base is much more soluble in hot solvents than in cold, andit ig 
decomposed by alkalis and reconverted into nitroso-naphthol. It 
crystallises in dark green prismatic needles, which melt at 1X°. 
-nitroso-a-naphthol behaves in a similar manner. . 

The nitroso-naphthols are decomposed by alcoholic potash at 100°, 
with formation of amorphous salts and evolution of ammonia. 


W. C. W. 


Dinitro-6-naphthol. By C. Grasse and A. Drew (Ber., 17, 
1170—1172).—The dinitronaphthol which Wichelhaus and Wallach 
obtained by nitrating 8-naphthol, can be more easily prepared from 
B-naphthylamine. 100 grams of strong sulphuric acid diluted with 
a litre of water are added to a solution of 50 grams of @-naphthyl- 
amine in a litre of water containing 35 c.c. of hydrochloric acid 
(sp gr. 1:19). The mixture is then diluted until it occupies 3 litres. 
A solution containing 25 grams of sodium nitrite is next added to 
the cold liquid, which soon loses its turbidity. On boiling the mixture 
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with 400 c.c. of nitric acid (sp. gr. 1°35), nitrogen escapes and dinitro. 
naphthol melting at 194° separates out. The potassium and sodium 
salts crystallise in yellow needles containing 2 mols. H,0. They 
dye wool yellow. The silver salt, CyH,(NO,).OAg, is sparingly 
soluble. 

"On oxidation with nitric acid or potassium permanganate, dinitro. 
f-naphthol yields 8-nitrophthalic acid (1: 2:4). The ethylic salt of 
-dinitronaphthol forms pale-yellow needle-shaped crystals melting at 
138°, soluble in alcohol. It is converted into dinitro-3-naphthyl- 
amine melting at 238°, by treatment with ammonia at 140°. Dinitro- 
naphthalene can be obtained from this compound by adding sodium 
nitrite to its solution in dilate sulphuric acid. The dinitronaphthalene 
crystallises in pale-yellow needles which melt at 161°5°, and are 
soluble in alcohol. W. C. W. 


Action of Ammon‘a on the Ethers of Nitronaphthol. By 
L. Wirrxawer (Ler., 17, 393—395).—The ethylic salt of mononitro- 
8-naphthol, which is prepared by the action of nitric acid (sp. gr. 
1°43) on ethyl-S-aaphthol dissolved in glacial acetic acid, crystallises 
in. pale-yellow needs which melt at 104°; it is soluble in hot 
aleohol or hot aceticacid. The compound is decomposed by alcoholic 
ammonia at 170’, “elding nitronaphthylamine melting at 127°, appa- 
rently identical wth the substance Jacobson (Ber.,14, 1791) obtained 
from nitro-8-aceonaphthalide. W. C. W. 


Azo-colou- By G. Scuvrrz (Ber., 17, 461—462).—8-Naphthol- 
a-monosulph#i¢ acid will only unite with diazo-xylene to form xylene- 
azo-3-napht2lsulphonic acid when very concentrated solutions are 


employed. . F rc . 
A red ¢ouring matter is formed by the action of tetrazodiphenyl 


(1 mol.) ¢ 20 alkaline solution (1 mol.) of 8-naphtholdisulphonic acid ; 
it yields Sodium salt insoluble in alcohol. At the ordinary tempera- 
ture, q 1milar result is obtained even if 2 mols. of the naphtholsul- 
phonirare used, bat if the mixture is warmed a blue substance is 
prodyed which is precipitated on the addition of common salt. The 
bluesubstance is soluble in water, and is turned red by alkalis. On 
adang acids to the alkaline solution, a purple precipitate is thrown 
dewn which turns blue when heated. W. C. W. 


Azo-colours. By R. Nierzkt (Ber.,17, 1350—1352).—The author 
a short time ago (this vol., p. 1016) described a blue colouring matter 
obtained by the action of an alkaline solution of @-dinaphtholdi- 
sulphonic acid on the diazo-compound of his red azo-colouring matter, 
NH,.C,Hy.No.CioH,(SO;H)..OH, and ascribed to it the formula 
CeHy| No.CjoH,(SO;H)..0H],. Liebermann and v. Kostanecki (Ber., 
17, 878) dispute the existence of this compound, contending that it is 
formed if alkali alone be added to the diazotised red azo-colouring 
matter without any addition of 8-naphtholdisulphonic acid. The 
author now shows that the blue coloration alluded to by Liebermann 
and Kostanecki is only of an evanescent character, and that no blue 
colouring matter can be obtained from it ; but that after the action of 
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naphtholdisulphonio acid the blue colouring matter described by him 
may be easily isolated. He further disproves Liebermann and Kos- 
tanecki’s theory by substituting resorcinol and phenol for the naph- 
tholdisulphonic acid. With resorcinol a reddish-violet, with phenol a 
magenta-red colouring matter is obtained; whereas if Liebermann 
and Kostanecki’s view were correct, the same blue coloration must 
have been obtained in all cases. This blue colouring matter, in an 
acid bath, dyes wool and silk indigo-blue, but the colour is not per- 
manent when exposed to the light. i Ae 


Bromine Derivatives from Amidonaphthaquinonimide. I. 
By E. Kronrewp (Ber., 17, 715—721).—By the action of bromine on 
amidonaphthaquinonimide, a mixture of substances is obtained from 
which the two principal products have been isolated and separated 
by means of the difference of their solubilities in chloroform. These 
stand, however, in no simple relation to the parent substance. 

The substance insoluble in chloroform has the formula C,.H,Br;NOs, 
crystallises from alcohol in compact lustrous crystals, from hot toluene 
in slender white lustrous needles; it melts at 213°, but at 209° the 
odour of bromine is marked. It has acid properties ; when heated 
with water at 100°, it readily decomposes into phthalimide and bromo- 
form, and at higher temperatures yields bromoform, phthalic acid, 
ammonia, and hydrobromic acid ; the formation of formic acid was 
suspected but not proved. Alkalis in the cold decompose it into 
bromoform and phthalimide. It may be represented by the constitu- 


tional formv'a CHi< CNH) COOH’ By heating the tribromide 


for some time at the melting point, or better, by heating it with sul- 
phuric acid at 140°, a substance is obtained crystallising in long slender 
pale-yellow needles of the formula C,,H,,Br,N,O,, and melting at 237°, 
soluble in glacial acetic acid and hot alcohol, insoluble in water. 

The substance soluble in chloroform crystallises in white plates, 
melts at 173°, is readily soluble in benzene and chloroform, and has 
the formula C,H,Br,0,. A. J. G. 


Hydroxynaphthaquinonimide (Oximidonaphthol) and Ami- 
donaphthaquinonimide (Diimidonaphthol). By E. Kronre.p 
(Ber., 17, 713—714).—Of the two formule, 

NH 


O 
NH,.CyH< | and OH.C.H~ 
\6 \ 


| 
O 
proposed for oximidonaphthol, the author considers the second to best 
agree with the similarity of its behaviour to that of B-naphthaqui- 
nonanilide, OH.CjH,(NPh)O. On adding an equivalent quantity 
of sodium ethylate to an alcoholic solution of oximidonaphthol, the 
sodium salt separates in yellow needles. An aqueous solution of this 
salt gives red indistinctly crystalline precipitates with calcium and 
barium chlorides, and with silver nitrate a voluminous dark-red pre- 
cipitate of the silver salt, OAg.C,HsNH)O. Neither an ethyl nor 
an acetyl derivative could be obtained. On boiling the calcium or 
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barium salts with water, ammonia and hydroxynaphthaquinone ar 
formed. 

When amidonaphthaquinonimide is heated in glacial acetic acij 
solution with toluidine, it is converted into the compound 


C,.H;0(NC;H;).NHC,H;. 


This forms red crystals, melts at 178°, is readily soluble in benzene 
and toluene, insoluble in ether. It readily yields salts which closely 
resemble those of the corresponding aniline-derivative. 

A. J. G. 


Action of Aniline and Toluidine on Nitro.3-naphthaquinone, 
By F. Brauys (Ber., 17, 11833—1136).—Nitro-B-naphthaquinonanilide, 
NO,.CjH,OH)(NPh)O, is deposited as a reddish-green crystalline 
mass when 1 part of aniline is added to a solution of 1 part of nitro. 
8-naphthaquinone in 10 of hot alcohol. The mother-liquor deposits 
yellow crystals of the composition C4H,N.O,. Large quantities of 
this substance are formed when an excess of aniline is used and the 
mixture boiled. 

Nitronaphthaquinonanilide, melting at 247°, can be recrystallised 
from acetic anhydride. It acts as a strong acid, forming insoluble 
salts of calcium, barium, mercury, copper, and silver. It dissolves in 
solutions of alkalis and alkaline carbonates. The yellow aniline com- 
pound crystallises in needles melting at 186°, soluble in alcohol, 
benzene, and potash, but not in ammonia. It is also formed by the 
action of aniline on the red anilide suspended in benzene. 

The bromine-derivative produced by treating nitro-B-naphthaqui- 
none with parabromaniline forms red crystals which melt at 246°. By 
boiling with alcohol and aniline, it is converted into the yellow 
bromine-free compound melting at 186°. 

Ortho- and para-toluidine also act on nitro-f-naphthaquinone, 
yielding a red orthotoluidine-derivative melting at 240°, and a yellow 
substance melting at 144°, whilst the corresponding para-compounds 
melt at 241° and 222° respectively. Aniline converts the nitro-8- 
naphtha-quinotoluidines into toluides. The orthotoluide melts at 154 
and the paratoluide at 155°. Ww. C. W. 


Laubenheimer’s Reaction. By E. Opernnetmer (Ber., 17, 1338 
—1341).—V. Meyer showed (Abstr., 1883, 1092) that Laubenheimer's 
colour reaction for phenanthraquinone (Ber., 8, 224) was due to the 

resence of thiotolene (methylthiophene) in the coal-tar toluene used. 

‘he author has now investigated the colouring matter formed. 1 gram 
phenanthraquinone is dissolved in 160 grams glacial acetic acid, 
3°5 grams of a toluene containing 15 per cent. of thiotolene (methyl. 
thiophene) is added, and 70 c.c. strong sulphuric acid poured in, 
the whole being well cooled. The product is allowed to stand some 
time and then poured into cold water, when an indigo-blue flocculent 
precipitate is formed ; this dissolves in ether without leaving a residue, 
and may be purified by solution in ether and reprecipitation by light 
petroleum. The author believes its formula to be CisH,,OS and the 
reaction representing its formation :— 


C,,H,O, + C;H,S = Ci.H,,0S + H,0. 
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Sulphur determinations agree with the above formula, but the 
carbon has up to the present always come out 1—2 per cent. too low; 
the substance is extremely difficult to burn completely. The colouring 
matter is a deep-blue powder, having a coppery lustre when com- 

ressed. It is soluble to a violet-blue solution in alcohol, benzene, 
carbon bisulphide, &c., insoluble in water. It is very indifferent to 
most reagents. Fuming nitric acid dissolves it, and water gives a 
flocculent brown precipitate with this solution. When it is mixed with 
powdered lead chromate and heated gradually in a combustion-tube 
to a dull red heat, anthraquinone distils over. The methyl-group 
appears to take part in this reaction, as the green colouring matter 
obtained by V. Meyer (Ber., 16, 2972) from thiophene and phenanthra- 
quinone yielded no anthraquinone under similar treatment. Both 
bodies yielded phenanthrene when distilled with zinc-dust. 

Furfuraldehyde yields similar but less stable compounds with 
thiophene and methylthiophene; that formed with the latter body is 
ultramarine-blue in colour. L. T. T. 


Replacement of Ketonic Chlorine-atoms by Hydrogen. By 
B. Lacnowicz (Ber., 17, 1161—1165).— Dichlorophenanthrone is con- 
verted into monochlorophenanthrone by reduction with acetic acid 
and finely divided iron at 100°. At a temperature of 110°, the product 
of the reaction is phenanthrone. Under similar treatment, dichloro- 
benzil yields benzoin chloride, C,H,,OCI, and deoxybenzoin. At 
temperatures above 90°, tolane tetrachloride is reduced by iron powder 


and acetic acid to a mixture of « and £ tolane dichlorides. 
W. C. W. 

A New Synthesis of Anthraquinone. By W. Panaorovirs (Ber., 
17, 312—314).—The author has obtained anthraquinone by the dry 
distillation of calcium phthalate. The action takes place according 
to the equation— 


2C,H,(COO),Ca = C,,H,0, + 2CaCO,, 


and lends support to the di-ketone formula for anthraquinone. The 
author is now endeavouring to obtain quinone by the dry distillation 
of calcium fumarate. L. FT. F. 


Chlorinated Anthraquinones. Anthracene from Tetra- 
chlorophthalic Acid. By G. Kircner (Ber., 17, 1167—1170).— 
When tetrachlorobenzobenzoic acid is treated with a mixture of 
equal parts of strong and fuming sulphuric acid at 100°, tetrachlor- 
anthraquinone and the disulphonic acid are formed. The product is 
exposed to the air in a flat basin to allow it to attract moisture, and 
the disulphonic acid is afterwards removed by washing with water. 
The residual tetrachloranthraquinone, C,Cl, : (CO). : C.H,, is soluble in 
chloroform, benzene, and carbon bisulphide. It is precipitated from 
these solutions by alcohol. It crystallises in yellow-coloured needles, 
melting at 191°. Fuming nitric acid at 140° converts the chlor- 
anthraquinone into a mixture of tetrachlorophthalic acid and a nitro- 
product crystallising in needles which melt at 230°. 

Tetrachloranthracene is formed by the action of hydriodic acid and 
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amorphous phosphorus on tetrachlorobenzobenzoic acid at 200°, | 
is deposited in white needles melting at 148°, when alcohol is added 
to the solution in chloroform or benzene. On oxidation with chromic 
acid, tetrachloranthracene yields a tetrachloranthraquinone which 
melts at 191°. Tetrachloranthracene is converted into dichloranthra. 
cene by the action of zinc-dust and ammonia. The dichloro-com. 
pound, melting at 255°, by oxidation yields dichloranthraquinone, 
melting at 261°. 

Octochloranthraquinone, described by Panaotovits (this vol., p. 
1039) is formed in small quantity in the dry distillation of calcium 
tetrachlorophthalate. W. C. W. 


Oxidation of Purpurin. By C. Dratte (Ber., 17, 376)— 
Schunck and Roemer (Ber., 10, 175) pointed out that an alkaline 
solution of purpurin is bleached by exposure to light. By extract- 
ing the colourless solution with ether, the author hus detected the 
presence of phthalic acid. This acid is also formed when an alkaline 
solution of purpurin or quinazarin is oxidised by potassium ferri- 
cyanide. Alizarin, on oxidation, does not yield any crystalline com. 
pound soluble in ether. W. C. W. 


a-Nitroanthraquinonesulphonic Acid and its Derivatives, 
By A. Ciaus (Ber., 17, 1276—1279).—In reply to Lifschiitz (Ber, 
17, 899) the author maintains the correctness of his previous results, 
and accuses Lifschiitz of piracy. 

Strumper has now prepared the hydroxy-acid of samidoanthra- 
quinonesulphonic acid, and is investigating its derivatives. On fusing 
it with potash, it yields alizarin just as the nitro-derivative does. 

ie, F. 

Reply. By C. Liesermann (Ber., 17, 1279—1280).—The author 
justifies his having set his students to work on this subject on the 
ground—l, of having worked on it previous to Claus’ reservation, 
and, 2, that several of the results obtained by Claus and his students 
are incorrect. He still doubts the existence of Claus’ etheric sulpho- 
acids, and the formation of alizarin by the fusion of the nitro-acid 
with potash. ee 


Retene. By E. Bampercer (Ber., 17, 453—456).—After referring 
to the researches of Wahlforss (Zeitsch. f. Chem., 1869, 74) and 
Ekstrand (Annalen, 185, 75) on retene and dioxyretistene, the author 
points out that the latter body (which he prefers to call retistene- 

CO 


quinone) has the composition CuK | , and forms a series of com- 
CO 


pounds analogous to those of phenanthraquinone. Retistene-quinone 
dissolves in hot aqueous solutions of the alkalis, taking up water and 
yielding a salt of retistene-glycoliic acid, CyHy:C(OH).COOH. On 
oxidation, the acid is converted into retistene-ketone, C,,H,y? CO, which 
yields retistene-fluorene alcohol, CyHy:CH.OH, on treatment with 
zine and hydrochloric acid. 

Retistene-quinone may easily be recognised by the blood-red colora- 
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tion which is produced when a small quantity of alcoholic potash is 
added to an alcoholic solution of the quinone. The colour disappears 
if the mixture is shaken with air, but reappears again on warming, in 
absence of air. Ww. Cc. W. 


Dioxyretistene. By A. G. Exstranp (Ber., 17, 692—697).— 
Dioxyretistene has the formula CHO, or CyH2.O,, the latter, per- 
haps, being the more probable. By distillation with 10 times its 
weight of dry barium hydroxide, dioxyretistene yields a mix- 
ture of oil and crystals. The crystalline substance, CyH».O., after 
purification, is obtained in broad yellow needles, melts at 90—91°, is 
readily soluble in ether, alcohol, glacial acetic acid, benzene, and light 
petroleum, yields about half its weight of retene when distilled with 
zinc-dust, does net unite with hydrogen sodium sulphite, and does not 
appear to be attacked by boiling alcoholic potash. On oxidation with 
chromic acid in glacial acetic acid solution, it yields a substance of 
the formula CHO, crystallising in long yellow needles, melting at 
151—152°, and insoluble in alkalis. Heated with zinc, this product 
gives a substance crystallising in small white plates, and melting at 
65—66°, but the quantity was too small for further investigation. 

By the action of sodium amalgam on an alcoholic solution of the 
substance CyH..,O., a substance of the formula CyH;,0. is obtained 
(yield 95 per cent. of theoretical). This crystallises in interlaced 
white needles, melts at 134°, and by heating with acetic anhydride, 
yields an acetyl compound, crystallising in white needles, melting at 
70°, and giving numbers on analysis best agreeing with the formula 
CwH».(OAc):.CyH»OAc.OH. By oxidation with chromic acid or 
solution in alcoholic potash, the compound C,H,,0, is again formed. 
It yields retene when heated with zinc-dust. 

From the oil obtained by distilling dioxyretistene with baryta, 
there were isolated, retene, the compound CyH,,O, and a hydro- 
carbon (or mixture of hydrocarbons) C,;H,, distilling between 290— 
310° without showing a constant boiling point. 

Dioxyretistene, when heated with acetic anhydride in sealed tubes 
for 24 hours at 170°, is converted into a mixture of two substances: 
tetracetyldioxyretistene, Cx.H,(OAc),, crystallising in large, hard, green 
rhombic needles, and an anhydride of dioxyretistene, (Cy.H.,0;).0, 
crystallising in needles having a red metallic lustre. Both compounds 
are sparingly soluble in glacial acetic acid, benzene, and xylene. 

A. J. G. 

Isomeric Chloronitro-camphors. By P. Cazeneuve (Compt. 
rend., 98, 306—307).—When monochlorocamphor is treated with 
four times its weight of nitric acid, it yields a chloronitro-camphor, 
CyH,,Cl(NO,)O, which after purification by crystallisation from alcohol, 
melts at 95°, and has a specific rotatory power [a]; = —6°2° (Abstr., 
1883, 667). If the alcoholic mother-liquors from this are strongly 
cooled, they become semisolid from the deposition of crystals of an 
isomeric chloronitro-camphor, which may be purified by repeated crys- 
tallisation from alcoholic ammonia. . It is indistinctly crystalline, 
melts at 83°, and has a specific rotatory power [a]; = + 17°, but other- 
wise closely resembles its isomeride, except that it is soft and plastic, 
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and is very soluble in cold alcohol. With reducing agents, it gives 
nitro-camphor, like its isomeride. C. E. G. 


Asarone. By B. Rizza and A. Burterow (Ber., 17, 1159—1160), 
—Pure asarone crystallises in needles or. plates soluble in alcohol, 
ether, carbon tetrachloride, acetic acid, and in hot water. It melts at 
59°, and boils at 296°. Its sp. gr. at 18° is 1:165. Asarone unites 
with 2 atoms of bromine to form the addition-product C,,.H,.Br,Q,. 

The authors state that Grager’s asarite does not exist. 

W. C. W. 


Daphnetin. By W. Wit and O. June (Ber., 17, 1081—1091).— 
This investigation was undertaken for the purpose of determining 
the constitutional formula of daphnetin. Stiinkel (Ber., 12, 109) 
has already shown that it is probably a dihydroxycoumarin, and with 
a view to prove this and show it to be isomeric with aesculetin, the 
authors prepared its ethyl-derivatives and the products resulting from 
them on oxidation. By these means, they show that daphnetin stands 
in the same relation to pyrogallol as coumarin does to phenol, and as 
umbelliferone to resorcinol, and that aesculetin may possibly stand in 
a similar relation to phloroglncol. The results have been con- 
firmed by v. Pechmann (Ber., 17, 929) by his synthetical formation 
of daphnetin by the action of malic acid on pyrogallol. 

Ethyl-derivatives of Daphnetin.—These are formed by boiling an 
alcoholic solution of daphnetin with ethyl iodide and caustic potash. 
On evaporating the liquid with water, an oil separates out, which can 
be extracted with ether. Monethyldaphnetin, C,H;0;.OEt, is found in 
the aqueous solution, and when crystallised from dilute alcohol, forms 
colourless plates, melting at 155°, and soluble in alcohol, benzene, and 
ether. Diethyldaphnetin, C;H,O,(OEt)., is obtained from the ethereal 
extract. It crystallises from alcohol in needles melting at 72°, is 
soluble in alcohol, ether, and benzene, but insoluble in water. Dilute 
aqueous soda solution dissolves it only when heated, and from this 
solution acids reprecipitate it—a property in which it resembles 
coumarin. Monobromodiethyldaphnetin, C,;H,;0,Br, is obtained from 
diethyldaphnetin by the action of bromine in bisulphide of carbon 
solution, and forms colourless crystals melting at 115°, and soluble in 
hot aleohol, in ether, and in benzene. It is insoluble in cold dilute 
soda solution, but on boiling it with alcoholic potash, hydrobromic 
acid is eliminated, and, on acidifying the solution, a new acid, diethyl- 
daphnetilic acid, crystallises out. Diethyldaphnetilic acid, C\3Hu0s 
forms fine asbestos-like crystals melting at 154°. Like coumarilic 
acid and the analogous compound of umbelliferone and aesculetin, 
when treated with sodium amalgam, it takes up two atoms of hydrogen 
and forms a hydrodaphnetilic acid. 

By evaporating a solution of diethyldaphnetin in caustic soda to 
dryness, a yellow crystalline mass is obtained, which is probably the 
sodium salt of diethyloxycoumaric acid. On heating this salt with 
ethyl iodide and alcohol in a sealed tube, a neutral oil was extracted 
from the aqueous solution, which was found to consist of a mixture of 
unaltered diethyldaphnetin and ethylic triethyldaphnetate. As It 
was found difficult to obtain the ether pure, it was converted into the 
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potassium salt, and from the latter the free acid was obtained, and 
purified from diethyldaphnetin by crystallisation from alcohol. 
Triethyldaphnetic acid, CysH»Os, is a white crystalline substance, 
melting at 193°, and soluble in hot alcohol, ether, and benzene, but 
insoluble in water and carbon bisulphide. It is formed in the same 
way as is triethylaesculetic acid, and, like the latter on treatment. 
with sodium amalgam, readily takes up two atoms of hydrogen to 
form hydrotriethyldaphnetic acid or triethyloxyphenylpropionic acid 
(m. p. 85°). 

On oxidising triethyldaphnetic acid with potassium permanganate, 
the authors obtained a substance melting at 70°, and giving the reac- 
tions of an aldehyde (triethoxybenzaldehyde), and also by further 
oxidation triethyoxybenzoic acid, C,;3H,,0;. This acid is insoluble in 
water, soluble in alcohol, ether, and benzene, and melts at 100°5°. 
On heating the silver salt in a current of carbonic acid, a distillate 
was obtained, which quickly solidified, and on purification was found 
to bea white crystalline compound body, melting at 39°, and by analysis 
and properties identical with triethylpyrogallol, C,,H,.0s. 


Hematoxylin and Brazilin. By C. Dratie (Ber., 
378).—Hematozylin.—No definite products could be obtained by the 
action of hydrochloric, hydrobromic, or hydriodic acids, or of chlorine, 
methyl iodide, or nitrous acid on hematoxylin. Dibromhematoxylin, 
CisH:,Br,0,, is formed by the action of bromine on a solution of 
hematoxylin in hot acetic acid. _It is a crystalline substance, soluble 
in water and in dilute alkalis, without decomposition. It is decomposed 
at 120°. The acetic derivative of hematoxylin is also attacked by 
bromine, yielding a crystalline compound of the composition 


C,.H;Br,0,Ac;. 


Brazilin appears to yield a methyl-derivative, which has not yet 
been isolated. Negative results only were obtained by acting on 
brazilin with chlorine, bromine, hydrochloric, hydrobromic, and sul- 
phuric acids. W. C. W. 


Hematoxylin and Brazilin. By K. Bucuxa (Ber., 17, 683— 
685).—Dralle has recently prepared dibromhematoxylin and tetra- 
bromopentacetylhematoxylin, but states that he could not obtain 
crystalline compounds by the action of bromine on brazilin or acetyl- 
brazilin (preceding Abstract). 

Monobromacetylhamatoxylin, C,HsBrO,Ac;, prepared by adding 
bromine dissolved in glacial acetic acid, drop by drop, to a cold solu- 
tion of acetylhematoxylin in glacial acetic acid, allowing to stand for 
some hours, precipitating with aqueous sulphurous acid, and crystal- 
lising from alcohol, forms slender colourless needles ; it melts at 210°, 
and is soluble in chloroform, glacial acetic acid, and benzene. By 
heating with alkalis, it is converted into bromhwmatoxylin. By the 
action of bromine on a boiling solution of hematoxylin in glacial 
acetic acid, a dark red crystalline substance is obtained ; it is now 
under investigation. 

Monobromacetylbrazilin, C;.H,BrO,Ac,, prepared ina manner similar 
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to that above described for the corresponding hematoxylin compound, 
crystallises in slender silky needles ; it melts at 203—204°, is converted 
into bromobrazilin by aqueous potash, and on treatment with bromine 
at 100° is converted into a red crystalline substance, which will be 
further examined. A. J. G. 


Action of Acetic Anhydride and Benzoic Anhydride on 
Pyrroline. By G. L. Ciamician and M. Dennstepr (Ber., 17, 432— 
433).—In a previous communication, the authors pointed out that 
two isomeric compounds are formed by the action of acetie anhydride 
on pyrroline. Pseudacetopyrroline contains one atom of hydrogen 
replaceable by silver. By boiling a methyl alcohol solution of pseud. 
acetopyrroline with hydroxylamine hydrochloride and sodium car. 
bonate, a substance is obtained which melts at 145°, and has the 
constitution HON : CMe.C,H,;: NH. This shows that the formula 
for pseudacetopyrroline is CH;.CO.C,H,;: NH. Acetic anhydride 
at 250° converts pseudacetopyrroline into a compound, C,H,Ac,NH, 
which contains one atom of hydrogen replaceable by silver. This 
body melts at 161°. 

Benzoic anhydride resembles acetic anhydride in its action on pyrro- 
line. It yields two compounds, one liquid, the other crystalline, 
melting at 75°. The latter forms a silver compound. The constitu- 
tion of the solid isomeride is represented by the formula 


C.H;.CO.C,H; : NH. W.C. W. 


a-Carbopyrrolic Acid. By G. L. Cramictan and P. Siuser (Ber., 17, 

1150—1158).—«-Carbopyrrolic acid can be prepared by heating pyrro- 
line with water and ammonium carbonate in sealed tubes at 140°. 
The product is gently evaporated to expel ammonium carbonate and 
pyrroline, and when cold is acidified with dilute sulphuric acid and 
extracted with ether. The acid is purified by recrystallisation from 
alcohol. If the temperature rises above 140° in the preparation of the 
acid, a small quantity of a second acid, probably f-carbopyrrolic acid, is 
also formed. The calcium salt of the a-acid, Ca(CjH,N20,)2, forms 
white scales. The silver salt is sparingly soluble. The methyl salt, 
CsH,MeNO,, crystallises in needles or prisms, melting at 73°, and 
soluble in ether and alcohol. The ethyl salt melts at 39°, and boils at 
231°. It dissolves freely in alcohol, ether, and benzene. Methyl 
tribromocarbopyrrolate is formed when bromine vapour is passed into 
a hot aqueous solution of methyl a-carbopyrrolate. It forms crystal- 
line needles, melting at 210°, and soluble in ether and hot alcohol. 
On saponification, it yields tribrom-e-carbopyrrolic acid ; this is depo- 
sited from a bot aqueous solution in needles which are freely soluble 
in ether, alcohol, and acetone. The acid begins to decompose at 
140°. 
A crystalline compound, probably NH : C,H;.COO.COMe, is 
obtained by the action of acetic chloride on silver carbopyrrolate sus- 
pended in light petroleum. It is decomposed by water into acetic 
and carbopyrrolic acids. It melts at 75°, and at a higher temperature 
splits up into acetic acid and pyrocoll. 
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The methyl salt of pseudacetyl-a-carbopyrrolic acid, 
COMe.C,H.(COOMe)NH, 


is formed when methyl carbopyrrolate is heated in sealed tubes at 
950°, with acetic anhydride. It is deposited from a hot aqueous solu- 
tion in glistening needles, melting at 113°, soluble in alcohol and 
ether. It contains one atom of hydrogen replaceable by silver. 
The free acid forms vitreous plates, melting at 186°; it dissolves in 
water, ether, alcohol, and acetone. The silver salt is sparingly 
soluble. The calcium salt, Ca(C;H,NO;), + 7H,O, forms triclinic 
crystals. W. C. W. 


Pyrroline Dyestuffs. By V. Meyer and O. Srapter (Ber., 17, 
1034—-1036).—The blue dyestuff obtained by the action of pyrroline 
on isatin (this vol., 587) has been purified as much as possible 
and analysed. The results of analysis agree with those of Ciamician 
and Silber (this vol., 740) as far as concerns the carbon and 
hydrogen. The quantity of nitrogen, however, found is smaller by 
19 per cent. than that required by Ciamician and Silber’s formula 
(C.H,.N,O;). These authors have given no results of the nitrogen 
determinations. It is therefore doubtful whether the reaction is as 
simple as that expressed by their equation. 

The authors also find that reactions with formation of dyestuffs 
take place between phenanthraquinone and pyrroline, and between 
benzoquinone and pyrroline. A. B. 


Decomposition-products of the Pyrroline Series. Parr I. 
By A. Hantzscu (Ber., 17, 1019—1032).—It has been shown by 
Hofmann that the ammonium-compounds of bases are often found to 
be capable of being split up into less complicated substances, whilst 
the bases themselves are not. Conine and piperidine are examples of 
this. The decomposition of pyridine ammonium-compounds by 
potash is, however, more complicated, and the compounds obtained 
are very unstable. In the hope of obtaining more stable decompo- 
sition-products, the author has been led to study the decomposition 
of the ammonium-derivatives of ethylic collidinedicarboxylate by 
potash and in other ways, this member of the pyridine series being 
chosen on account of the ease with which it can be synthetically pre- 
pared (Abstr., 1883, 83). 

Methiodide of ethylic collidinedicartorylate, C;sMe;(COOEt),N,Mel, 
is obtained by heating the ether with methyl iodide for several hours 
in a sealed tube, dissolving the resulting ammonium-compound in 
alcohol, and precipitating with ether. It is readily soluble in water 
and alcohol, is not hygroscopic, melts at 140°, and decomposes at 
160°. Silver chloride converts it into the corresponding chloride, 
and with platinic chloride it gives a platinochloride, 


(C,;H2NO,)2,H,PtCl,, 


as an oil, which may be obtained in a crystalline form, but only with 

difficulty. The salts of this ammonium base have an acid reaction, are 

not decomposed by ammonia, as are the salts of the non-methylated 
VOL, XLVI, 4b 
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base, but the salt is precipitated unchanged by potassium carbonate. 
The hydroxide, C;Me, COOEt).N,MeQH, is obtained by treating the 
chloride or iodide with silver oxide. It is an alkaline liquid, which 
rapidly decomposes, becoming black, and forming along with bye. 
products a crystalline substance, which, however, can be more readily 
obtained without the formation of bye-products, by decomposing a salt 
of the base with potash. 

Decomposition of the Methyl Ammonium Salt by Potash—When the 
ammonium salt of ethyl collidinedicarboxylate is heated with con. 
centrated potash solution, a yellow oil is precipitated, which rapidly 
solidifies, and may be purified by crystallisation from water or ether, 
This substance is soluble in alcohol, ether, chloroform, and benzene, 
and in hot water, and melts at 815°. It has no odour, distils 
above 360° without decomposition, and is remarkable for its chemical 
indifference. Its aqueous solution is precipitated by alkalis, but it is 
unchanged by boiling with potash. It has a neutral reaction, and does 
not form salts with acids or bases. It is also unattacked by concen- 
trated hydrochloric acid, or by acetic anhydride. Analysis leads to 
the formula C,,H,,0O,N. Owing to the indifference of this substance, a 
proof of the constitutional formula is difficult, but the ether seems to 
be saponified, and also to lose a molecule of water, and the author 
calls it methyldicarbocollidylium dihydride. 

Action of Acids on Methyldicarbocollidylium Dihydride-—On passing 
dry hydrochloric acid over this dihydride, a molecule of HCl is taken 
up, which, however, is removed by treatment with water. On heating 
this hydrochloride in a current of dry hydrochloric acid gas, it distils 
in part, and the distillate, on being treated with water and evaporated 
to dryness, yields on further treatment with potassium carbonate and 
extraction with ether, a new crystalline compound, C,).H,;0,N, soluble 
in the ordinary solvents, melting at L102—103°, and distilling at about 
340°. It may be considered as methylmonocarbocollidylium dihydride. 
Like the dicarbo-compound, it is neutral and indifferent, and resists 
the action of alkalis and other reagents. 

On acting on these carbo-compounds with concentrated sulphuric 
acid at 160—180°, acetic acid is given off, and a new substance is 
obtained, according to the equations C;,H,,0.N + H,O = CH;.COOH 
+ C,;H,,ON and C,,H,,0,N + H,O = CH;.COOH + CO, + C,H,,ON. 
These reactions are quantitative, and the author names this compound 
in accordance with Baeyer’s nomenclature of the isatin-compounds 
“ methylpseudolutidostyril,” Mec< CH.Cile 5 NMe. 

Methylpseudolutidostyril érystallises in six-sided plates, is very solu- 
ble in water, soluble in alcohol and benzene, bat very sparingly in 
ether. It melts at about 70°, and distils without decomposition at 292°. 
The distillate solidifies to a white spermaceti-like mass, which is very 
hygroscopic. It has neither taste nor smell, and is not volatile in steam. 
Concentrated potash solution precipitates it from its aqueous solution, 
but does not attack it even on heating; on prolonged boiling, however, 
it is decomposed by potash, with formation of methylamine and other 
decomposition-products. As a tertiary base it is soluble in acetic 
anhydride, without evolution of heat, but is unchanged, and it forms 
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no nitroso-compound. Although neutral, it forms salts with mineral 
acids; these have the formula (C,H,,ON)HX’, and are readily con. 
verted into basic salts, (C;H,,ON).HX’, in presence of ammonia: in 
this it resembles some derivatives of cotarnine (Abstr., 82,315). The 
hydrochloride of methylpseudolatidostyril crystallises from water in 
long needles, of the formula C,H,ON.HCl + 3H,0. With fuming 
hydriodic acid, it forms a normal hydriodide, but on adding water a 
precipitate of fine yellow needles of the basic salt (C;5H,ON).,HI is 
formed. The platinochlorides are characteristic. On treating an 
alcoholic solution of the base with alcoholic platinic chloride, a crystal- 
line precipitate of slender yellow needles is obtained, consisting of a 
neutral platinochloride with two molecules of alcohol of crystallisation, 
(CsHyON)2,H,PtCl, + 2C,H,O. From an aqueous solution of the 
base, platinic chloride precipitates the same platinochloride, with 
2 mols. H,O, along with some basic salt. Chromic acid completely 
decomposes the base. With bromine, it forms a dibromo-compound, 
C,H,Br,ON, melting at 173°, sparingly soluble in water, but soluble 
in alcohol and ether. Phosphorus pentachloride does not eliminate 
the oxygen of the base, but yields a chlorine-derivative, C,H,Cl,ON, 
melting at 187°; this may also be obtained by the direct action of 
chlorine. With methyl iodide at 120°, a reaction takes place, but the 
ammonium-compound seems to be very unstable, readily decomposing 
into the original pseudostyril, and in this it differs from the corre- 
sponding derivative of tropine (Abstr., 1882, 217). It is not reduced 
by tin and hydrochloric aeid, nor by sodium amalgam and acetic acid. 
Cold fuming nitric acid does not attack it, but at 45° a violent reaction 
takes place, and the pseudostyril is partly decomposed, with forma- 
tion of oxalic acid, and partly converted into a nitro-derivative, which 
is more easily formed by boiling it with dilute nitric acid. 

The action of hydrochloric acid and of potassium permanganate on 
methylpseudolutidostyril will form the subject of a future paper. 

A 


Synthesis of Pyridic Hydrides. By O. pre Coninck (Compt. 
rend., 98, 1438—1440).—When A-lutidine and A-collidine are heated 
in sealed tubes with an excess of concentrated hvdriodic acid at 220° 
for several hours, they yield polyiodides which are very viscous brown 
liquids and boil at a high temperature with partial decomposition. 
They are either triiodides er hydriodides of di-iodides. 

B-Collidine heated in sealed tubes at .130—140° with amorphous 
phosphorus and concentrated hydriodic acid, yields.a small quantity 
of dihydrocollidine. This base yields a platinochloride which forms 
pale orange-yellow plates, readily altered by boiling water. 

When treated with sodium and alcohol under certain conditions, 
8-lutidine yields a small quantity of a hexhydride, C;H,,;N, which 
boils at about 155—16v°, is very hygroscopic, and can only be sepa- 
rated from the original lutidine with considerable difficulty. It is a 
colourless mobile refractive liquid, which resembles.the other pyridines 
im appearance, and has a peculiar penetrating odour recalling that of 
piperidine. It combines with methyl iodide to form a crystalline 
compound which yields a small quantity of a cicutine, C,H,,N, when 
distilled with a slight excess of potash. This cicutine probably has 
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the constitution C;H,EtNMe, and is isomeric with ordinary cicutine 
or orthopropylpyridine hexhydride. 

Under similar conditions, 8-collidine yields a hexhydride, C,H,,N, 
boiling about 175—180°. This hydride is difficult to separate from 
the collidine, and is very hygroscopic. The behaviour of -collidine 
on oxidation shows that it is methyl-ethyl pyridine, and the new 
hydride has the constitution C;H,MeEtNH, and is therefore another 


isomeride of cicutine. C. H. B. 


Isopropylpyridines. By A. Lapensure and L. Scuraper (Ber, 
17, 1121—1123).—y-Isopropylpyridine boils at 158°, and has the 
sp. gr. 0°9408 at 0°. It is slightly soluble in water. The hydrochlo. 
ride is hygroscopic, the platinochloride has not yet been obtained in 
crystals. The aurochloride is deposited from hot water in orange 
needles which melt at 79°. The base unites with methyl iodide to form 
a crystalline hygroscopic compound. The aurochloride of the methyl 
base forms pale-yellow plates which melt at 128°. -Isopropy]pyri- 
dine, when oxidised with potassium permanganate, yields y-pyridine. 
carboxylic acid melting at 303°. 

The isomeric isopropylpyridine (probably «) boils at about 167°. 
The platinochloride forms four-sided plates melting at 206°, which are 
less soluble than the corresponding y-salt. The base appears to be 
identical with Hofmann’s conyrine from conine (Ber., 17, 825). On 
reduction with sodium and alcohol, it yields a base resembling conine, 
hence the authors consider it probable that conine is a-isopropyl- 


piperidine. W. C. W. 
Notes. By E. Nérrine and A. Corin (Ber., 17, 258—259)— 


I. Pyridinedicarborylic acid, obtained by the oxidation of quinoline by 
potassium permanganate, has the two carboxyl-groups in the ortho- 
position, and may therefore be regarded as phthalic acid in which one 
CH-group has been replaced by N. Like phthalic acid, it combines 
with phenols. When heated at 120° with phenol and sulphuric acid, 
it forms a condensation-product which dissolves in alkalis to a red 
solution. By the action of resorcinol at 200°, it yields a body similar 
in character to fluorescein, and this on bromination gives a red colour- 
ing matter resembling eosin. 

If. Blue Colouring Matters from Rosaniline.—It is well known thata 
blue colouring matter is obtained when aniline, or ortho- or para-tolui- 
dine is heated with rosaniline and benzoic acid. Metatoluidine yields 
a similar crystalline blue dye soluble in alcohol, insoluble in water, and 
giving a sulphonic acid. £-Naphthylamine, under similar conditions, 
also yields a blue, already described by Meldola (Abstr., 1883, 807). 
The authors have attempted to find some cheaper substitute for the 
excess of aniline at present used in preparing these colouring matters 
on a commercial scale. Naphthalene may be used to replace aniline, 
but this change has not proved commercially useful. L. T. T. 


Derivatives of Quinoline and Pyridine. By O. Fisner and E. 
Renovur (Ber., 17, 755--764).—A continuation of the authors’ re 


searches on this subject (Abstr., 1883, 923—1146). 
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Oxidation of Orthoquinolinesulphonic Acid.—By the oxidation of 
40 grams of this substance with potassium permanganate in aqueous 
solution 23 grams of quinolic acid were obtained. Orthhydroxy- 
quinoline (40 grams) also yields quinolic acid (20 grams) on oxida- 
tion with aqueous potassium permanganate. 

Orthhydroxyhydroethylquinoline.—The preparation of this substance 
has been already described ; it crystallises in colourless monoclinic 
prisms showing the combinations coPco , coRco , —P , coP and Poo. 
Axial ratios a: b: c= 0°9711 : 1: 13549. B= 72° 54’. It melts at 
76°, can be distilled unchanged in small quantity ; the vapour has a 
penetrating odour somewhat recalling that of ethylamine. It is 
rapidly oxidised when its alkaline solution is exposed to air, humus- 
like substances being formed. Its alcoholic solution gives a dark-brown 
coloration with ferric chloride, and a dark greenish-black flocculent 
precipitate with ferrous sulphate. An acid solution gives a volumin- 
ous precipitate with potassium ferrocyanide, a pale-yellow precipitate 
with phosphotungstic acid, whilst with sodium nitrite an intense 
yellow colouring matter is formed. Its hydrochloride, “ kairin,” 
forms colourless rhombic prisms of the rhombic system, a:b:¢ = 
05945 : 1 : 0°9566, and shows the combination coP , coPco , coP2, 
Plz ,3Pco. With potassium dichromate, a neutral aqueous solution 
of kairin gives first a dark coloration, and after a few seconds a dark- 
violet precipitate soluble in alcohol with a mauve-like colour; with 
potassium ferricyanide, a dark yellowish-green coloration is produced. 

Ethoxyquinoline has been already in part described (loc. cit.). It 
distils in a current of steam with difficulty, and is obtained from the 
distillate in long colourless needles. The sulphate, oxalate, and hydro- 
chloride are readily soluble in water and alcohol. The picrate crys- 
tallises in sulphur-yellow needles, melts at 180—181°, and is sparingly 
soluble in water and alcohol. 

Ethoxyhydroquinoline.—The nitroso-derivative crystallises in short 
prisms and melts at 113°. The hydrochloride crystallises in colour- 
less prisms; the oxalate forms colourless cubes; the sulphate crystal- 
lises in long needles, readily soluble in water; the picrate forms 
orange-yellow prisms sparingly soluble in water, soluble in alcohol. 

Acetylethowyhydroquinoline, C;,H,NOAc, prepared by the action of 
acetic anhydride on ethoxyhydroquinoline, forms a clear yellow oil 
boiling at 307°. It has a neutral reaction. On boiling it with concen- 
trated mineral acids, the acetyl-group is eliminated. 

Ethoxyhydroethylquinoline, C\;HiNO, is prepared by heating ethyl 
bromide and ethoxyhydroquinoline for some hours under pressure at 
120—130°. It crystallises in colourless silky plates, melts at 33°, 
boils at 266—268° under 716 mm. pressure, and is readily soluble in 
the ordinary solvents with the exception of water. The hydrochloride 
and hydrobromide form colourless plates, the sulphate crystallises in 
needles; all three are readily soluble. The picrate forms orange- 
yellow prisms sparingly soluble in alcohol and water. 

Bromethoayhydroquinoline, C,;,H,,NOBr, is prepared by adding the 
calculated quantity of bromine dissolved in chloroform to a well-cooled 
solution of ethoxyhydroquinoline in chloroform. It forms lustrous 
crystals of the triclinic system a:b: c = ?: 1: 0°8101 a = 107° 48’, 
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B = 110° 58’; y = 85° 0’. Some of the best formed crystals showed 
the combination coPco, «Poo, OP, ’P.co. It melts at 445°, and at 
150° decomposes with almost explosive violence, has basic properties, 
and forms crystalline salts. The hydrochloride and hydrobromide 
crystallise in needles, the sulphate in plates: the oxalate in prisms, 
The picrate forms sulphur-yellow needles, melts at 107—108°, and is 
sparingly soluble in water and alcohol. The nitrosamine crystallises 
in lustrous yellow plates and melts at 86°. 
Bromethoxyhydroethylquinoline, C,3H,,NOBr, crystallises in prisms 
of the monoclinic system a : b-: ¢ = 0°7902: 1 : 05828, B = 69° 55, 
and shows the combination ooP , coPco , Roo, 2Poo. The hydrochlo. 
ride and hydrobromide crystallise in needles ; the picrate in yellow 
needles melting at 174°. Towards nitrous acid, the bromo-derivative 
acts as a tertiary base, giving.an intensely yellow solution from which 
sodium carbonate throws down a brownish-yellow substance melting 
nt 85—86°. 
8.Hydroxypyridine, C;Hs;NO, is prepared from pyridinesulphonic 
wid by carefully mixing it with twice its weight of caustic potash and 
fusing in a silver crucible. It erystallises in very pale-yellow needles, 
melts at 123°5°, sublimes unchanged, and is readily soluble in water 
and alcohol. Its salts are very soluble. In aqueous solution, it gives 
a red coloration with ferric chloride; if boiled with excess of the 
reagent, yellowish-brown crystals separate. Sodium amalgam reduces 
it to piperidine, and it yields pyridine when distilled with zinc. The 
foregoing reactions show that it is not identical with the hydroxy- 
pyridine of Lieben and Haitinger (Abstr., 1483, 870) and Ost, or 
with the a-hydroxypyridine of Konigs and Geigy (Ber., 17, 589). 
By treatment with bromine in aqueous solution, it yields a bromo- 
derivative crystallising in nodules of fine colourless needles; these 
melt at 58°, and yield a violet coloration with ferric chloride. o 
A. J. G. 
Method for the Synthesis of Quinoline-derivatives. By L. 
RuGuermer (Ber., 17, 736—739).—Malonanilidic acid (1 part) is sus- 
pended in 10 parts of anhydrous benzene and 4 parts of phosphorous 
pentachloride slowly added with constant agitation ; the mixture, after 
remaining some time in the cold, is heated on the water-bath in a vessel 
provided with a reflux condenser until the evolution of hydrochloric 
acid ceases. The benzene is first distilled off, and the residue is 
treated with water and sodium carbonate when trichloroquinoline distils 
over. Trichloroquinoline, C,H,NCl;, crystallises in long colourless 
needles, melts at 107°5° (uncorr.), is readily soluble in benzene, light 
petroleum, and hot alcohol less soluble in cold alcohol. When gently 
heated, it smells distinctly like quinoline. It is converted into 
quinoline by heating it for six hours at 240° with glacial acetic acid 
saturated with hydriodic acid. A, J. G. 


Bases formed by the Addition of Haloid Ethereal Salts to 
Quinoline. By A. Ciaus and P. Sreaenirz (Ber., 17, 1328—1333). 
—It has been previously shown (Abstr., 1853, 1008) that the haloid 
salts of the substituted quinolines are identical with the compound 
formed by the addition of the corresponding haloid ethereal salts to 
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quinoline. With the view of throwing light on the constitution of 
these bodies the authors have investigated their behaviour towards 
nascent hydrogen. 

Quinoline ethobromide was subjected to the action of sodium amal- 
gam, and also to that of tin and hydrochloric acid. The reaction was 
the same in both cases, but better results were obtained with the 
acid than with the alkaline solution. Two bases were formed, the one 
volatile with steam, the other not. . The volatile base is a colourless 
oil, boils at 254—258° with partial decomposition, and is identical with 
Wischnegradsky’s ethyltetrahydroquinoline (Ber., 13, 2400). It is 
easily soluble in alcohol and ether, almost insoluble in water. It dis- 
solves in mineral acids, but the salts are exceedingly hygroscopic and 
could not be obtained in a crystalline form. The hydrochloride is 
dissociated even on evaporation in a desiccator over lime, and is only 
stable in presence of excess of hydrochloric acid. The platinochloride 
crystallises in golden-yellow needles having the formula 


(C,HEtN),,H,PtCl,, 


and melts with decomposition at 160°. A cadmium double salt, 
(C,H,EtN).,H,CdCl, melting at 105°, and an analogous salt with 
mercuric chloride which melts at 65°, were also obtained. The base 
combines readily with methyl iodide to form a quaternary iodide of 
the formula C,H,EtN,MeI. This forms colourless crystals melting 
at 179° (uncorr.), and is not acted on by alcoholic potash. Treated 
with silver oxide, it yields an easily soluble crystalline hydroxide. A 
platinochloride of the last-named base was obtained which crystallises 
in small yellow needles, melts at 215°, and has the formula 


(C,H, .EtN,MeCl),,PtCl,. 


The non-volatile base was obtained as a thick and almost colourless 
oil. It dissolves readily in dilute acids, and the solutions rapidly 
change to red or blue, but no crystalline salts could be obtained. Dry 
hydrochloric acid gas passed into an ethereal solution of the base, gives 
a white flocculent precipitate, which was obtained as an amorphous 
powder melting at 140°. It was, however, so hygroscopic that it could 
not be analysed. The platinochloride, which forms a bright-red powder, 
was the only product obtained suitable for analysis. The analytical 
results led to the unexpected formula (C,H,EtN );,H,PtCl,. The authors 
therefore consider this base to be a condensation-product from 3 mols. 
of ethylquinoline, with the addition of 6 atoms of H, but which is 
only a divalent base. The substance known as hydrodiquinoline is 
probably also a dibasic hydrotriquinoline. Attempts to obtain oxida- 
tion-products from the non-volatile base have, up to the present, proved 
fruitless, oxalic acid alone having been isolated. L. T. T. 


Paraquinolinesulphonic Acid and its Homologues. By 
0. Fiscuer and C. A. Witimack (Ber., 17, 440—442).—Paracyano- 
quinoline, prepared by the action of potassium cyanide on potassium 
paraquinolinesulphonate, is a crystalline body which melts at 131°, 
and sublimes without decomposition. It dissolves in hydrochloric 
acid, forming a red solution. By the action of strong hydrochloric 
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acid at 140° it is converted into paraquinolinecarborylic acid ; this is 
identical with Schlosser and Skraup’s paraquinolinebenzocarboxylic 
acid (Monatsh., 2, 526). y-Methyl-a-quinolinesulphonie acid is ob. 
tained by boiling a mixture of paramido-meta-sulphotoluic acid, 
glycerol, sulphuric acid, and nitrobenzene. The crystalline mass de. 
posited on cooling is washed with water and recrystallised from hot 
water. It crystallises in colourless plates sparingly soluble in water, 
If fused with sodium hydroxide, it yields a-hydroxy-y-methylquino. 
line. This compound forms colourless plates, soluble in alcohol and 
in ether. It melts at 95° and sublimes without decomposition ; it is 
also volatile in a current of steam. The hydrochloride is freely, and 
the platinochloride sparingly soluble in water. 

a-Hydrowy-y-methylquinoline tetrahydride crystallises in colourless 
needles soluble in hot benzene. The nitroso-derivative, 


C,H, N(OH)NO, 
forms small yellow needles, W. C. W. 


Quinoxalines. By O. Hinspera (Ber., 17, 318—323).—In a 
former communication (Abstr., 1883, 323) the author described a 
substance of the formula C,H,N,O0., which he obtained by the conden. 
sation of [3 : 4] diamido-toluene and oxalic acid, but was unable to 
obtain from it a non-oxidised base by reduction. He has now obtained 
the base of this substance by acting on an aqueous solution of glyoxal 
with (3: 4] diamido-toluene. He has also obtained its lower homo- 
logue from glyoxal and orthophenylenediamine, and he finds that the 
reaction is quite general, any ortho-diamine appearing to react with 
any body containing the di-ketone group —CO.CO— to form deriva- 
tives of the simplest base, OBi< is oH>. He therefore proposes 
to call this series of compounds quinozalines. The formula of 
quinoxaline (the lowest homologue) is undoubtedly C,H, 
that of the original dihydroxy-derivative, C,H,N,O,, is 


Quinoraline, C,H.N2, is obtained by treating an aqueons solution of 
glyoxal with orthophenylene diamine, or by adding the crystalline 
compound of glyoxal and hydrogen sodium sulphite to a solution of 
the diamine heated to 50—60°. The crystals dissolve readily, quin- 
oxaline is formed, and may be separated by adding strong potash. 
The quinoxalive is dissolved in a little ether, dried over caustic 
potash, and distilled. It boils at 220—223°, and solidifies to a white 
crystalline mass melting at 27°. It is soluble in all proportions in 
alcohol, ether, benzene, and cold water, but is deposited from its con- 
centrated aqueous solution when heated or on the addition of a caustic 
alkali. In odour it resembles the piperidine- more than the quinoline- 
derivatives. Solutions of the free base give white precipitates with 
silver nitrate and with mercuric chloride. Its salts with mineral acids 
are easily soluble ; the oxalate crystallises in sparingly soluble white 
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needles, and the platinochloride forms small yellow needles. Nitrous 
acid is without action, showing that the nitrogen-atoms are in the 
tertiary state. It is very stable against oxidising agents, but appears 
to form a nitro-derivative with strong nitric acid. It is easily reduced 
by tin and zine. ; 

Toluoquinozaline, OH Me< : Gr, > (CH: N: N=1:8: 4], ob- 
tained from [3 : 4] diamidotoluene and glyoxal, is a pale-yellow liquid, 
which boils at 243—244°, and does not solidify at —10°. It is heavier 
than water, and is soluble in all proportions in alcohol, ether, benzene, 
and cold water. It is precipitated from its aqueous solutions by heat 
or the addition of a caustic alkali. In its reactions, it resembles quin- 
oxaline, but is less stable towards oxidising agents. Its salts with 
mineral acids are easily soluble. The oxalate, C,,H»N,O,, is sparingly 
soluble in cold water, and crystallises in needles which melt at 135— 
136°, but undergo slow decomposition if kept at this temperature. 

Methylhydroxytoluoquinozaline, C.HMe< yh : C.OH)> was obtained 
from the [3 : 4] diamido-toluene and pyruvicacid. It crystallises from 
dilute alcohol in small bright yellow needles, but can be obtained 
colourless by careful sublimation. It melts at about 200° with partial 
decomposition, It is sparingly soluble in water, more easily so in 
ether, benzene, and chloroform, very soluble in alcohol. It has both 
feebly basic and acid properties, dissolving in both mineral acids and 
in alkalis, and it gives precipitates with ammonia and barium chloride 
and with ammonia and silver nitrate. 

Diphenyltoluoquinowaline, C;H,: N.,C.Ph., is obtained in the form 
of brownish silver-like scales when a mixture of [3:4] diamido- 
toluene and benzil is heated for some time on the water-bath and 
then diluted with water. It distils undecomposed, and melts at 
111°, is almost insoluble in water, but dissolves easily in alcohol, 
ether, chloroform, and benzene. It dissolves in concentrated mineral 
acids, but the salts so formed are again decomposed on the addi- 


tion of water, 
N: C—C,H, 
Diphenylenetoluoquinoraline, CHC | |  , is prepared by 
N : C—C,H, 
pouring an alcoholic solution of [3 : 4] diamido-toluene into a warm 
acetic solution of phenanthraquinone. It forms bright yellow needles, 
which melt at 212—213°. It is insoluble in water, sparingly soluble 
in alcohol, easily so in ether, chloroform, and benzene. Concen- 
trated mineral acids yield deep-red salts, which are decomposed by 
water. L. T. T. 


Dimethylquinaldine. By L. Berenp (Ber., 17,653).—Dimethyl- 
quinaldine is obtained by the action of paraldehyde on xylidine 
from orthoxylene. It melts at 69—70°, is scarcely soluble in water, 
readily soluble in ether, alcohol, and benzene. A. J. G. 


_Dimethylquinaldine. By W. Merz (Ber., 17, 1158).—A ques- 
tion of priority, 
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Aldehyde-collidine Hexahydride. By E. Dirxorr (Ber., 17, 
1131—1132).—Aldehyde-collidine is converted into the hexahydride 
by the action of sodium in presence of absolute alcohol. The pro- 
duct is distilled, and the hydrochloric acid is added to the distil. 
late in order to separate the hydride from the unaltered collidine, 
When the hydrochloride is mixed with potash and distilled in a 
current of steam, the hydride is obtained as an oily liquid boiling 
at 165°. Ww. C. W 


Cystine. By J. Mavruner (Ber., 17, 293—295).—By the action 
of water on cystine in closed tubes at 140—150°, the author has 
obtained an acid containing sulphur but no nitrogen. Analyses of 
the silver salt yielded numbers which leave it doubtful whether the 
acid has the formula C,HiS,0,; or CsHs8.0,;. Carbonic anhydride, 
sulphuretted hydrogen, and ammonia were formed in this reaction, 
and a trace of mercaptan was also detected by its odour. The author 
will continue his investigations after the publication of Baumann’s 
promised communication on cystine. i Ae A 


Synthesis of Piperidine and its Homologues. By A. Laney. 
puRG (Ber., 17, 388—31)1).—Methylpiperidine, CsHy>MeNH, isomeric 
with Hofmann’s methylpiperidine, C;H\NMe, is formed by the action 
of sodium on an alcoholic solution of picoline from bone-oil. After 
purification by conversion into the nitroso-compound, methylpiperi- 
dine is an oily liquid which boils at 121—124°. It is soluble in water, 
forming a strongly alkaline solution. The aurochloride, platinochlo. 
ride, and hydrochloride of this base are crystalline salts, freely soluble 
in water. The hydrochloride does not yield precipitates with mer- 
curic chloride or potassium ferrecyanide. - This reaction distinguishes 
it from its isomeride. 

y-Ethylpiperidine, prepared from y-ethylpyridine, is sparingly 
soluble in water, less soluble in warm than in cold water. The hydro- 
chloride crystallises in needles, and the platinochloride in orange- 


coloured plates. Ww. C. W. 


Piperpropylalkine. By W. Laun (Ber., 17, 680—683).—In pre- 
paring piperpropylalkine, the use of sealed tubes is not necessary, it 
being sufficient to heat the mixture of propylene chlorhydrin and 
piperidine for four hours on the water-bath in a vessel provided with 
a reflux condenser. It boils at 194°, has sp. gr. 0°9456 at 0° and 
0°9363 at 10°, vapour-density 4°79. 

Piperpropylalkine methiodide, C,H,;NO,Mel, forms a colourless 
somewhat hygroscopic crystalline mass, and melts at 142°. Treated 
with silver chloride, it yields the corresponding chloride, from which 
the platinochloride and aurochloride can be prepared. With moist 
silver oxide, the ammonium base, NH(C;H,)(C;Hy.OH)Me.OH, is 
formed; this on distillation loses the elements of water, and is con- 
verted into the corresponding methylated piperpropylalkine, whose 
platinochloride gave numbers agreeing with the formula 


[ NMe(C;H,) .C,H,.OH Jes H, PtCl,. 
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The methylated base could not be isolated, as by the action of pot- 
ash it is resolved into methylpiperidine and propylene glycol ? 

Benzoylpiperpropylalkeine, N(C;H\)C;Hs.OBz, is obtained as hydro- 
chloride by the action of benzoic chloride on piperpropylalkine in 
solution in absolute ether. The picrate is a citron-yellow powder. 
The aurochloride, N(Cs;Hi)C;Hs.OBz,HAuCl, forms a canary-yellow 
crystalline powder. 

By the action of bromine on piperpropylalkine or its hydrobro- 
mide, there was obtained, not as was expected, a compound of the 
formula C,H,;N Br., but a substance, C,H,;N Br., crystallising in colour- 
less rectangular tables and needles. As this compound is also ob- 
tained by heating piperpropylalkine bydrobromide with concentrated 
hydrobromic acid in sealed tubes at 120°, it most probably has the 
constitution N(C;H,»)(C;H.Br),HBr. By shaking with silver chlo- 
ride, a crystalline chlorobromide is obtained, from which a crystalline 
aurochloride and platinochloride were prepared, and also a picrate 
crystallising in sparingly soluble needles. A 


Belladonine. By G. Meruine (Ber., 17, 381—385).—The mixture 
of belladonine and atropine, of which commercial belladonine is com- 
posed, is boiled with baryta-water to decompose the atropine, when 
the belladonine, C,;H.,NO., remains as a brown resin. The auro- and 
platino-chlorides are insoluble in cold water. Belladonine is decom- 
posed by boiling with baryta dissolved in a mixture of equal parts of 
alcohol and water, yielding tropine and an acid of the composition 
C,H,,0;, or probably a mixture of tropic, atropic, and isatropic 
acids. 

The base oxytropine which Ladenburg obtained by boiling bella- 


donine with alkalis exists ready formed as an impurity in crude bella- 
donine. W. C. W. 


Crystallised Colchicine. By A. Houpis (Compt. rend., 98, 1442 
1444).—Three kilos. of colchicine seeds were exhausted with 100 kilos. 
of alcohol of 96°, the liquid filtered, the alcohol distilled off, and the 
residue treated repeatedly with a 5 per cent. solution of tartaric 
acid, which dissolves out the colchicine, but leaves fatty and resinous 
matters undissolved. The filtered solution was then agitated with 
chloroform, the chloroform removed by evaporation, and the crude 
product purified by repeated crystallisation from a mixture of equal 
parts of chloroform, alcohol, and benzene. The yield from the seeds 
Is oo 3 grams per kilo., whilst that from the bulbs is only 0°4 gram 
per kilo. 

The colchicine thus obtained forms nodular groups of colourless 
prisms, slightly soluble in water, glycerol, and ether, but soluble in 
all proportions in alcohol, benzene, and chloroform. It has a very 
bitter taste, and an alkaline reaction, contains nitrogen, and burns 
without residue. It is hydrated, and melts at 93°, but after drying at 
100°, the melting point rises to 163°. A solution of colchicine does 
not reduce an alkaline copper solution, but after prolonged boiling 
with dilute sulphuric acid, it reduces it immediately, and in this 
respect resembles solanine. Colchicine combines with certain 


1056 ABSTRACTS OF CHEMICAL PAPERS. 


organi? acids, but is decomposed when brought in contact with 
strong acids. 

Concentrated or dilute inorganic acids dissolve colchicine and 
form a citron-yellow solution ; nitric acid produces a transient violet 
coloration. Solutions of colchicine are precipitated by potash and 
soda, but not by ammonia, Tannin produces a white precipitate 
soluble on heating; platinum tetrachloride, an orange-yellow pre. 
cipitate ; an aqueous solution of iodine, a kermes-red precipitate; 
mercuric potassium iodide, a yellow precipitate ; iodine in potassium 
iodide, a maroon-yellow precipitate. 

Colchicine exerts a physiological effect only in relatively large doses. 
Respiration and the functions of the heart are considerably modified, 
and the general effect is a state of collapse, with stupor, but without 
insensibility. C. H. B. 


Muscarine. By J. Berutnersiau (Ber., 17, 1139—1145).—Mus. 
carine can be prepared synthetically by the following process. Mono- 
chloracetal obtained by Paterno and Mazzara’s process (Gazzetta, 3, 
245) is heated with trimethylamine in sealed tubes at 130° for three or 
four days. The product is distilled in a current of steam, and the 
aqueous residue is digested with silver oxide to remove trimethyl- 
amine hydrochloride; the filtrate from this is then neutralised with 
hydrochloric acid, and the platinochloride is prepared by fractional 
precipitation. The first precipitate consists of octahedra and the 
last portion of rhombic plates. The latter have the composition 
(N Me,C1.CH,.C H(OKt),).PtCl,, ¢.e., the platinochloride of the ethylic 
salt of muscarine. The octahedral crystals have the composition 
of muscarine platinochloride, (NMe,Cl.CH,.COH).,PtCh. The base 
obtained from this salt was identified as muscarine by its physiolo- 
gical action on the heart. W. C. W. 


Putrefaction Alkaloids. By L. Briecer (Ber., 17, 1137—1139). 
—In the putrefaction of flesh, choline is converted into the mor 
poisonous neurine. A subcutaneous injection of 0°04 gram of 
neurine hydrochloride is fatal to a rabbit weighing 1 kilo., but at 
least 0°5 gram of choline hydrochloride is required to produce a 
similar effect. Ww. C. W. 


Putrefaction Alkaloids. By Z. Marino-Zvucco (Ber., 17, 1043— 
1044).—The author has shown (Abstr., 1884, 343) that Selmi’s 
ptomaine is neurine, and states that he is continuing his investigation 
of the physiological action of neurine. A. B. 


Changes which Proteid Matters undergo by the Action of 
Pancreatic Ferment. By J. G. Orro (Zeit. Physiol. Chem., 8, 129 
—148).—Well washed and finely mixed fibrin was digested with a 
watery solution of ox pancreas at the temperature of the room, any 
putretactive changes being prevented by the addition of ether. The 
first decomposition-product, globulin, was separated by saturating 
the filtered fluid with magnesium sulphate. ‘The coagulating point 
of the purified globulin dissolved in weak sodium chloride was 70— 
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75. Dried at 110° C. the globulin gave the following mre 
composition: 0°55—0'73 ash; 53:17 C; 729 H; 158N; 117 8S. 
These numbers agree so closely with those Hammarsten found for 
serum-globulin that the two bodies may be considered identical; the. 
specific rotatory power also is —48'1, which is very similar to the 
—47°8 Fredericq found for seram-globulin. 

After removal of the globulin, the propeptone (hemialbumose) can 
be obtained by saturating with common salt, and adding hydro- 
chloric acid : the purified propeptone also agrees in its chemical com- 
position with the gastric propeptone. Both, in solution or when 
exposed to damp, are converted partly into a coagulable albumin. 

In order to obtain the peptone, it is best to first remove the 
globulin and propeptone by boiling with sodium acetate and ferric 
chloride after slightly acidifying with acetic acid, filtering off the 
precipitate, and then separating the peptone with phosphotungstic 
acid, after the addition of } the volume of strong sulphuric acid. This 
precipitate is decomposed with caustic baryta, and baryta-water added 
until the whole is distinctly alkaline, the excess afterwards removed 
from the filtrate by passing carbonic anhydride through the solution. 
The percentage composition of the pure peptone is as follows: 0'3— 
06 per cent. ash; 50° C; 681 H; 1583 N; 1:06 S. Kossel’s 
analysis of gastric peptone agrees very closely with this; the specific 
rotatory power is 65°2 —66 ; that of gastric peptone, according to Hoff- 
meister, being 63°5. 

The author finds, as Kiihne did, that a large proportion of the 
peptone formed by tryptic digestion is converted into antipeptone 
when submitted to further digestion. J. P. L. 


Physiological Chemistry. 


Respiration of Air charged with Petroleum Vapour. By 
Poincaré (J. Pharm. [5], 7, 290—291).—The suthor has kept 
animals continuously in an atmosphere which was frequently 
charged with the vapour of petroleum. The effects observed were 
principally greater frequency and amplitude of the respiratory move- 
ments, a diminution of the cardiac movements, and a greater intensity 
of the beating of the heart. This was accompanied by cutaneous 
irritation, and a general tendency to sleep and languor. Gnuinea-pigs 
finally succumbed under the treatment. The autopsy showed general 
congestion. Workmen engaged in the distillation of petroleum 
complain of heaviness in the head and great irritation of the mucous 
membrane of the nose. W. R. Dz 


Source of Hippuric Acid in the Urine. By C. Scuorren 
(Zeit. Physiol. Chem., 8, 60—69).—E. and H. Salkowski, after they 
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obtained phenylpropionic acid from sepsis of proteid matter, showed 
that in the living organism this was converted into benzoic acid, 
which, combining with glycocoll, formed hippuric acid. 

The author supposes a-amidophenylpropionic acid to be a second 
source. To test the correctness of this view 0°7 gram of the acid was 
given to a dog fed for some time previously on a meat diet; from the 
urine only 0°01 gram hippuric acid was obtained. It cannot there. 
fore be considered as a source. 

Amidophenylacetic acid is converted into mandelic acid under 
similar conditions. Mandelic acid is not converted into hippuric acid 
as asserted in many text-books, but appears unchanged in the urine, 

J. P. L. 

Occurrence of Glycerolphosphoric Acid in Urine. By L, 
Eymonnet (J. Pharm. [5], 7, 134—138).—The glycerolphosphorie 
acid in the urine was estimated by taking advantage of the 
fact that it is not precipitated by the ordinary reagents for phos. 
phates; the latter were removed from 200 c.c. of urine by magnesia 
mixture, and the filtered liquid evaporated to dryness, and ignited 
with potassium nitrate. The residue was extracted with dilute nitric 
acid, and the solution, after concentration, was precipitated by 
ammonium molybdate in the ordinary way. It is seen from the 
results that in the case of dogs during starvation less glycerolphos- 
phoric acid is excreted by the urine than during the normal condition, 
When injected into the peritoneum as calcium glycerolphesphate, it is 
nearly all oxidised before being excreted by the urine, but when injected 
into the veins an appreciable increase in the quantity of glycerol. 
phosphoric acid excreted by the urine is observed. A notable increase 
in the quantity of glycerolphosphoric acid is found in the urine of 
phthisical patients having abnormally fatty livers, while the liver 
contains much lecithin; in the ease of one patient, as much as 3°38 per 
cent. was isolated from the fresh liver. W. R. Dz 


Elimination of Hypophosphites by the Urine. By L. 
Eymonnet (J. Pharm. [5], 7, 188—140).—By injecting sodium hypo- 
phosphite into the veins of dogs, and estimating the total phos- 
phates and unaltered hypophosphite in the urine, the author shows 
that the elimination of the dose is complete in about 24 hours; part 
of the hypophosphite is found in the urine as phosphate, and the 
remainder as unaltered hypophosphite, yet the quantity oxidised 
appears to increase in proportion to the quantity of hypophosphite 
administered. W. R. 


Knowledge of Indigo-forming Substances in the Urine. By 
J. Hopre-Sryter (Zeit. Physiol. Chem., 8, 79—84).—From 25 litres 
of normal dogs’ urine, the author obtained 1 gram of crystallised 
indican, and about 0°5 gram of pure phenylsulphate of potassium 
= 0°002 gram per cent. Indican exists in dogs’ urine in sufficient 
quantity to be detected by Jaffe’s reaction. 

In order to determine whether indican underwent any change 
in the organism, 2°7 grams were injected into an animal; in the urine 
indican only was found. 
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Neither orthonitrocinnamie acid, orthoamidocinnamic, or ortho- 
nitrobenzaldehyde alone or with acetone produced any increase in the 
quantity of indican. J. P. L. 


Extraction of Indigotin and Indirubin from Urine.—By 
A. C. Méuu (J. Pharm. [5], 7, 122—126).—The author has pre- 
viously shown that certain eolouring matters of both normal and 
pathological urine may be extracted by rendering the urine acid with 
sulphuric acid, and then adding ammonium sulphate to saturation : 
this method can be applied to the isolation of the indigotin and 
indirubin from violet or blue urine. The urine is rendered strongly 
acid with sulphuric acid, about 1 gram of sulphuric acid being added 
to 1 kilo. of urine, and then saturated with anhydrous ammonium 
sulphate. In this way, a mixture of indigotin and indirubin, the 
blue and red colouring matters of violet urine, is precipitated. These 
substances may be separated, as the author has previously shown, by 
50 per cent. alcohol, which, in the cold, dissolves the indirubin 
almost exclusively. The insoluble indigotin is purified by washing 
with water and spontaneously drying. Indigotin is very readily 
soluble in hot phenol, and as the liquid cools the greater part of the 
indigotin is deposited in well-defined crystals. An approximate 
estimation of indigotin may be made by a colorimetric process, using 
astundard solution of indigotin in phenol to which absolute alcohol 
or glycerol has been added to prevent solidification. The author has 
determined the solubility of indigotin from indigo in various liquids, 
Boiling creosote (from beechwood) is a good solvent of indigotin; 
the solution deposits the substance in crystals as it cools. Oils of 
bitter almonds, turpentine, gaultheria, rosemary and amy! alcohol are 
also solvents of indigotin. The indigotin from violet urine is likewise 
soluble in oils of anise, bitter almonds, and guaultheria, forming violet 
solutions, but the indigotin from the two sources appears to differ 
when boiled with anise or oil of winter green; the indigotin from 
indigo is unaffected to any appreciable extent, but the indigotin from 
urine is decolorised. W. R. Dz 


A Urinary Pigment. By P. Puiész (Zeit. Physiol. Chem., 8, 
85—94).—When urine is boiled for some time with hydrochloric 
acid, a complete change occurs in the colour, indigo frequently 
separating out after20 minutes. On shaking the coloured urine with 
ether, a red colouring matter is obtained (mixed with small quantities 
of benzoic acid and urobilin), to which the author has given the name 
of urorubin. To purify this colouring matter, the residue, after 
distilling off the ether, is washed several times with hot water to 
remove benzoic acid and some yellow colouring substances (urobilin, 
&e.). The residue is again dissolved in ether, and shaken with weak 
soda-ley to remove the last traces of urobilin. By very careful 
evaporation of the ethereal or alcoholic solution, urorubin can be 
obtained in crystalline plates; it is insoluble. in water, soluble in 
alcohol, chloroform, and especially in ether, imparting to the solutions 
a garnet colour. 

Strong hydrochloric and sulphuric acids slowly dissolve and de- 
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colorise it, nitric acid and alkalis more rapidly. Urorubin probably 
owes its origin, like indican, to sepsis in the intestine. It is formed 
hoth in acid and alkaline urine. 

The urine thoroughly exhausted with ether is still of a dark colour; 
this can be completely removed by exhausting with amylic alcohol. 
The colouring matter obtained by evaporating this alcoholic solution 
is identical with Heller’s urrhodine and Thudichum’s uromelanin. 
From a day’s urine, the author obtained 5—6 grams uromelanin. 


é.P.% 


Chemical Constituents of the Thyroid Gland of Men and 
Oxen. By N. A. Busyow (Zeit. Physiol. Chem., 8, 1—47).—The 
first 30 pages contain a complete résumé of the previous literature 
on the subject. 

The author makes extracts of the fresh gland (freed from fat, &c.), 
with water, 10 per cent. NaCl solution, and 6°1 per cent. KHO 
solution, and gives in full their general reactions. From a watery 
extract, he obtained xanthine, hypoxanthine, and lactic acid, but no 
guanine. He has also analysed the soluble proteids which he 
obtained by precipitating with acetic acid and purified by washing 
with distilled water, alcohol, and ether; the general result is that 
whether human or ox gland be taken the composition of the proteid 
is identical : the proteid obtained from the 10 per cent. NaCl extract 
and 0°1 per cent. KHO extract was higher in carbon but lower in 
nitrogen than that obtained from an extract of 0°1 per cent. KHO 
after long digestion. J.P. 1. 


Composition of a Pathological Liquid. By J. Recnautp and 
Vittesean (J. Pharm. [5], 7, 201—209).—This paper contains 
a physiological and chemical description of a liquid obtained 
from an inguino-abdominal tumour. The following is an abstract of 
the more important chemical features of the liquid. The total 
quantity obtained was about 260 grams; it had an oily consistence, 
an amber colour, and contained suspended particles. By filtration, a 
perfectly clear alkaline liquid was obtained which had a sp. gr. 
of 1°038 at 13°. When this liquid was merely mixed with water 
coagulation occurred, and the mixture became nearly solid. By 
agitating with water the mixture again became clear, with the 
exception of a few flocks that still remained insoluble. When micro- 
scopically examined, the coagulum appeared to be identical with the 
fibrin of blood and of lymph. The flocks which remained after 
agitation with water, when similarly examined, appeared to be 
identical with the fibrin of plasma. The following table represents 
the results of a chemical analysis of the liquid. 100 grams contained: 


Peptones, Bc. ......ccccceseee 
Chlorides (K and Na).......... 
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Carbonates, sulphates, and phos- 
phates of alkalis and alkaline > 0°293 


W. R. D. 


Physiological Action of Borax. By F. Vicrer (J. Pharm. 
[5], 7, 301—310).—From experiments on dogs and men, the author 
concludes that borax has no injurious physiological action even 
when given in large doses. Thus 3°5 grams of borax were taken on 
an empty stomach; salivation became rather more copious, and the 
saliva was found to be more than normally alkaline, the appetite was 
increased. With dogs, a solution of borax was injected in the veins. 
doses of 1°25 gram in 5 c.c. of water being given at intervals of half 
an hour until 5 grams had been given. Borax was subsequently 
found in the saliva as well as in the urine, in fact it appears to be 
slowly eliminated from the system by the latter excretion. In order 
to detect the borax in these cases, large quantities of the urine and 
saliva were evaporated, and after acidifying with hydrochloric acid 
the flame spectrum of the liquid was examined. The ordinary tests 
for borates are not sufficiently delicate, and the usual flame reaction fcr 
boric acid is masked by the presence of organic matter and sodium 
salts. W. R. D. 


Transformation of Nitriles in the Organism. By P. Gracosa 
(Zeit. Physiol. Chem., 8, 95—113).—Benzonitrile enclosed in 
gelatine capsules and given with food to a dog, is eliminated partly 
by the lungs, feces, and urine. The odour of benzonitrile in the 
respired air was very persistent, lasting six days after a dose of 2°4 
grams. It acts as a poison, producing convulsions, has a local action 
on the mucous membrane of the stomach, sometimes producing large 
ulcers. In large doses, it paralyses respiration and death ensues. 
Neither benzoic, hippuric, nor any hydroxy-acids were found in the 
urine. The ratio between the mineral and combined acids is consider- 
ably altered ; before the experiment, the ratio was nine of mineral to 
one of combined, f= 4 after, + a _ the total quantity of 
sulphates too was diminished ; before the experiment, it was about 
0'390 gram per day, after, 0°117 gram. 

Phenylacetonitrile acts as a very violent poison, does not give 
rise to any odour either in the expired air or urine, the urine is 
strongly acid, sometimes contains albumin, and so rich in urates and 
uric acid as to have a creamy consistency. Phenaceturic acid was 
obtained from the urine, which differs from E. and H. Salkowski’s 
acid obtained from phenylacetic acid in having a higher melting 
point (Salkowski’s 143°, Giacosa’s 185—186°). Acetonitrile is the 
least poisonous ; when given to a dog, part is excreted as acetic acid ; 
after a dose of 4 grams, 0°25 gram of acetic acid was found in the 
urine. 

_ Propionitrile produces violent vomiting and is very poisonous ; part 
18 eliminated unchanged by the lungs, and about one-tenth as pro- 
pionic acid in the urine. 

VOL. XLVI, 4c 
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During the whole period the animals were under the influence of 
the nitriles, the author observed in every case (even when the urine 
was very acid) crystals of ammonium magnesium phosphate in large 
quantities; as they appear normally only in alkaline urine, it is 
probable the acid in the urine after feeding with ‘acetonitrile is not 
acetic. The author intends to further investigate this. 

é. P. & 


Fate of Iodoform and Chloroform in the Organism. By 
A. Zeer (Zeit. Physiol. Chem., 8, 70—78).— The author has pre. 
viously shown that iodoform, when applied to the abdominal cavity, may 
produce fatal results; as excretion is much slower than absorption, 
a consequent retention of iodine occurs in the blood and tissues, 
According to Higyes, the absorption is due to the decomposition 
of the iodoform and formation of a compound of iodine and albumin, 
The author’s experiments support this view. 300 grams of an albu. 
min solution containing 2°51 grams of iodine were given to a dog; 
the excretion of iodine lasted nine days, 1626 gram being accounted 
for; only a very small part passes through unchanged in the feces. 

When chloroform is used as an anesthetic, part is found after a 
few hours in the urine. Nothnagel found, after subcutaneous injec- 
tion, bile pigments present. Kappeler, on the other hand, could not 
find any in 25 different cases. The present paper chiefly relates to 
the amount of chloroform eliminated as chloride in the urine. A 
dog fed on 500 grams meat daily was given in the first é¢xperiment 
7 grams, in a second 9 grams chloroform, enclosed in capsules. The 
increase of chlorides in the first case lasted four days; in the second 
eight days. In the second experiment the increase amounted to 
571 grams Cl, corresponding with 6°41 grams chloroform; con- 
sequently about one-third is exhaled by the lungs. J. P. L. 


Chemistry of Vegetable Physiology and Agriculture. 


Schizomycetic Fermentation. Part IX. By A. Fizz (Ber., 17, 
1189—1196).—In addition to Pasteur’s butyric acid ferment and the 
micrococcus previously described by the author, a third variety of 
schizomycetes exists, which ferments calcium lactate to butyric acid. 
It is cylindrical in form, its dimensions being 0°7—1 micromm. b 
and 1:8—2-4 long; cultivation in a vacuum diminishes the length, 
whilst the presence of freeacid increases the dimensions to 1‘5 micromm. 
in breadth, and to 7—8 in length. Not only the developed ferment 
but also its germs are destroyed by exposure to a temperature of 
58°. The following substances undergo fermentation when brought 
in contact with this variety of schizomycetes; grape-sugar, cane 
sugar, milk-sugar, mannitol, calcium lactate, malate, tartrate, and 
citrate, and also glycerol and calcium glycerate with difficulty. Ery- 
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throl, dulcitol, and quercitol are not fermented by it. In the fermenta- 
tion of calcium lactate, not only butyric but also propionic acid are 
produced ; calcium tartrate on the other hand yields succinic and 
acetic acids. 

The author denies the statement made by Hueppe, Koch, Gaffky 
and Léffler, that liquids heated in a steam chamber acquire the 
temperature of the surrounding vapour but very slowly. He also 
reiterates his statement which has been denied by Duclaux that 
Mucor racemosus inverts cane-sugar. Ww. C. W. 


Butyric Fermentation excited by Garden-soil. By P. P. 
Denfrain and L. Maquenne (Ann. Agronomiques, 10, 5—9).—The 
authors have continued their inquiry into the products formed during 
the fermentation of solutions of sugar by soil bacteria. By employing 
80 litres of water, 1 kilo. each of sugar and chalk, and 1 kilo. of soil, 
and keeping the temperature at 35°, a very energetic fermentation 
was produced, a large quantity of gas evolved (consisting of hydrogen 
with a little carbonic anhydride), and in a month the sugar had 
entirely disappeared, and the liquid was acid. The organism pro- 
ducing these changes was a very active elongated bacillus, coloured 
blue by iodine, and resembling Bacillus amylobacter. The volatile 
products obtained by distilling 20 litres of the liquid consisted of 
about 10 ¢.c. ethyl alcohol, 4 or 5 c.c. amyl alcohol, and a small quan- 
tity of other alcohols boiling above 140°. The lime salts produced b 
the fermentation were converted into ethyl salts by distillation with 
sulphuric acid and alcohol, and furnished about 100 c.c. acetic ether 
(distilling 70—79°), 25 c.c. of an ether boiling 95—102°, and fur- 
nishing an acid which was probably propionic acid, and 100 c.c. of 
butyric ether distilling over between 115 and 122°. The total acids in 
the fermented liquid were estimated as equivalent to 247 grams sul- 
phuric acid, corresponding with 450 grams of a mixture of equal parts 
of acetic and butyric acids. About half the sugar employed was thus 
converted into these acids. It is possible that the alcohols formed were 
due to the coexistence of the alcoholic fermentation with the butyric. 
The butyric bacillus of Fitz (Bull. Soc. Chim., 38, 584) furnishes no 
acetic acid, and the author considers the bacilli acting in the two cases 
to be different. J. M. H. M. 


Development of Starch-transforming Ferments in the Cells 
of the Higher Plants. By W. Dermer (Ann. Agronomiques, 10, 
45—46 ; from Botan. Zeitung, 1883, 601).—Ungerminated grains of 
wheat contain a little diastatic ferment, the quantity of which rapidly 
increases when the grains germinate in presence of oxygen. When 
the grain, after being soaked in boiled water, is placed in an atmo- 
sphere of hydrogen, germination still takes place to a small extent 
by means of intramolecular respiration; but in this case diastase is 
not developed, even if a little free acid (citric), which favours the 
production of diastase, is added. Oxygen, therefore, is necessary to 


the formation of diastase in the cells of the higher plants. 
J. M. H. M. 
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Part played by Vegetable Acids in causing the Turgescence 
of Cells. By H. pz Vries (Ann. Agronomiques, 10, 1389—141; from 
Botan. Zeitung, 1883, 849).—The turgescence of cells is to a large 
extent caused by the osmotic action between the crystallisable sub. 
stances contained in the cell sap and the watery liquid by which the 
cells are surrounded. The outward pressure thus produced is very 
considerable, and has been estimated by Pfeffer to amount to as much 
as 7 atmospheres in the articulation of a bean leaf and 13 atmospheres 
in the pith of a sunflower stem. If increasing quantities of crys. 
talloids be added to the water surrounding a living cell, the tur. 
gescence of the cell is progressively diminished, until finally the 
tension of the enclosed protoplasmic sac becomes nil, and the sac con- 
tracts, loses water, and detaches itself from the cell-wall. The author 
applies the term “plasmolysis” to this phenomenon, and has deter. 
mined the strength of various solutions of crystalloids required to 
bring it about in the cells of different plants. With the red beet, 
for example, solutions of the following strengths are necessary :— 
Cane-sugar, 27—28 per cent. ; magnesium sulphate, 26—28 per cent. ; 
sodium sulphate, 17—18 per cent.; sodium or potassium nitrate, 
6—7 per cent. ; potassium chloride, 4—5 per cent. ; sodium chloride, 
3—4 per cent. The author believes a considerable portion of the 
turgescence to be produced by the vegetable acids and their compounds 
with mineral and organic bases, especially in the cells of young tissue. 
He finds that the salts of vegetable acids with inorganic bases produce 
21—27 per cent. of the turgescence in the cells of the petioles of 
Heracleum pubescens, 30 per cent. in the summits of Carum curni, 
35 per cent. in the cells of Delphiniwm azureum. Salts of vegetable 
acids with organic bases furnish 11 per cent. of the turgescence in 
monkshood, 16 per cent. in young petioles of Rheum hybridum, 19 per 
cent. in the epicotyledonous internode of a young haricot. The effect 
of free oxalic acid is shown in the following table :— 


Per cent. of total turgescence. 


Rheum Rheum Begonia 
officinale. hybridum. rex. 
Free oxalic acid...... eneesees 16 42 29°2 
Potassium hydrogen oxalate .. 18 177 142 
Calcium and magnesium oxalates 3°5 2°6 42 


375 62°3 47°6 


A molecule of glucose,*by furnishing 3 mols. of oxalic acid, triples 
its power of causing turgescence; when converted into malic acid, 
the augmentation is a half less. Glucose is the commonest and most 
important of the soluble matters causing turgescence, contributing 
for example 50—60 per cent. of the total effect in young petioles of 
Heracleum spondylium, and 80 per cent. in petioles of the rose. In- 
organic salts do not occur in large quantities in young tissues, but 
certain plants accumulate them, e.g., in the summits of the artichoke, 
potassium nitrate produces 40 per cent. of the turgescence, and in the 
young petioles of Gunnera scabra potassium chloride produces 52— 
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56 per cent. Potassium, on combining with an acid, increases the 
force of turgescence, whilst lime does not. A molecule of potassium 
malate, for example, has twice the osmotic force of malic acid or of 
calcium malate. Hence the accumulation of potassium salts in young 
tissues which have most need of turgescence, and their gradual re- 
placement by calcium salts as the tissues grow older. 


J. M. H. M. 


Attraction between Soluble Substances in Dilute Solu- 
tions and Water. By H. pe Vrizs (Ann. Agronomiques, 10, 141— 
143).—The author measures the attraction of a dissolved substance 
for water by the power which its solution possesses of removing 
water from the protoplasmic contents of vegetable cells. The degree 
of concentration necessary to produce “ plasmolysis” or the contrac- 
tion and separation of the cell-contents from the cell-wall may be 
observed, or the following method may be adopted :—When the apex 
of a growing shoot is divided by longitudinal cuts into four fila- 
ments, these filaments become curved outwards by the tension of 
their component cells. If the curved ends be immersed in pure 
water, the curvature increases; in strong solutions of soluble sub- 
stances it is lessened ; and in solutions of a certain strength no alte- 
ration of the curve is produced. Solutions of various substances of 
such strength as to behave in the manner last mentioned are called 
isotonic, and the strength of the solution is inversely proportional to 
the attraction of the dissolved substances for water. Isotonic coeffi- 
cients express the affinity for water of 1 mol. of various substances, 
that of a 4 mol. of oxalic acid being taken as unity :— 


Cane-sugar ..... coe |=" Potassium or sodium nitrate, 

Inverted sugar : potassium, sodium, or am- 

Malic acid monium chloride, potas- 
sium acetate, monopotas- 
sium citrate.... 


Tripotassium citrate. 50 | Magnesium malate .... 
" sulphate ...... 


Potassium oxalate or sulphate.......... 
phosphate or tartrate 
- malate or dipotassium nitrate. 


Magnesium citrate........... eee 
a GRISTIED cc ccccqcsscccsccs 
Calcium chloride. eeeeeeveeeeeeeeeee eevee 


Organic substances have thus a coefficient of 2; alkaline salts with 
1 atom of metal, 3; with 2 atoms of metal, 4; with 3 atoms of 
metal, 5; salts of the alkaline earths derived from 1 mol. of acid, 2; 
from 2 mols. of acid, 4. The isotonic coefficient of a salt is the sum 
of the coefficients of its acid and base, these being—acids, 2; alkali 
metals, 1; metals of the alkaline earths, 0. J. M. H. M. 


1066 ABSTRACTS OF CHEMICAL PAPERS. 


Methods of Studying the Influence of Light on the Respira. 
tion of Plants. By G. Bornier and L. Manat (Ann. Agronomiques, 
10, 40—41; from Bull. Soc. Bot. de France, 30, 235).—The authors 
have verified the conclusion arrived at by a different method, that 
light retards respiration, by actually measuring by means of 
standard baryta-water the carbonic anhydride produced in a given 
time by plants destitute of chlorophyll. J. M. H. M. 


Influence of Light on the Disengagement of Oxygen by 
Plants. By J. Remxe (Ann. Agronomiques, 10, 38—40, and 136— 
137; from Botan. Zeitung, 1883, Nos. 42, 43, 44).—The author 
describes the means adopted by him to measure the oxygen disengaged 
by leaves in presence of light of varying intensity, by counting the 
bubbles of gas which escape from a given leaf surface of an aquatic 
plant in measured intervals of time. Hlodea, having very thin leaves, 
is especially suitable. The light of the sun is reflected from a helio- 
stat through a convex lens into a darkened chamber. The intensity 
of light to which the leaf is subjected then varies according to its 
position in the double cone of rays formed by the lens. Working in 
this way the author finds that the disengagement of oxygen attains 
its maximum with light of normal intensity (7.e., at twice the focal 
distance of the lens, where the diameter of the cone of rays is the 
same as that of the lens), that it diminishes rapidly, with intensities 
of 3, 3,14; but on the other hand remains almost constant when the 
intensity is 2, 4, and 8 times the normal. 

The author has adopted his method of counting the number of 
bubbles of gas escaping from a given leaf surface of an aquatic 
plant (Hlodea) in a given time to the study of the influence of 
light of different colours on the disengagement of oxygen by 
plants. The same apparatus was employed as that previously 
described with the interposition of a prism of known dispersive 
power adjusted for the minimum angle of deviation, in the path of 
the conical beam. The spectrum was received on a screen, composed 
of two vertical plates of wood, adjustable at any distance from each 
other. The band of coloured light passing between the wooden 
uprights was concentrated on the leaf by a lens, the distance 
between the uprights being so adjusted for each colour as to obtain 
an equal luminous concentration (7.¢e., an equal number of wave- 
lengths) in all cases. The maximum disengagement of oxygen corre- 
sponds with the maximum absorption of chlorophyll, and is situated 
in the red, not far from the line B ; the curve descends rapidly towards 
the ultra-red, more slowly towards the ultra-violet, but, contrary to 
the experiments of Engelmann, there is no augmentation in the dis- 
engagement of oxygen, corresponding with the absorption-band com- 
mencing between the lines b and F, and extending over the whole 
of the right side of the spectrum. J. M. H. M. 


Structure and Functions of the Epidermic System of Plants. 
By Westrermayer (Ann. Agronomiques, 10, 37—38).—In this paper, 
the author insists on the importance of the epidermic layers of cells 
as reservoirs of water. Sometimes these cells contain more water than 
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all the other tissues of the plant together, and in some cases the cell- 
walls are arranged in folds like a venetian blind, so that the volume 
is subject to much variation. The same réle is played by the cells of 
the hypodermis, also destitute of chlorophyll, but, unlike the epider- 
mic cells, originating from the periblem. When a leaf fades, these 
expansible cells of the epidermis and hypodermis are the first to give 
up their water, at the same time contracting in volume. The water 
of the epidermic cells absorbs the obscure heat of the sun’s rays, and 
in Dehérain’s experiments on the action of the electric light on vege- 
tation these cells were the only ones injuriously affected (blackened). 
J. M. H. M. 


Contributions to the Doctrine of Thermic Constants in 
Plants. By Sraus (Ann. Agronomiques, 10, 42—43; from Botan. 
Jahrb., 3, 131).—The thermal constant of a plant, according to 
Oettinger, is the sam of the mean temperatures of the days of active 
vegetation from the commencement of growth to some definite phase 
in the plant’s life, minus a certain initial temperature (seuil), different 
for different species, and determined by comparing the observations 
of successive years. The author objects to this, that the development 
of a plant depends not only on the aggregate quantity of heat which 
it receives, but above all on the temperature during growth, which 


cannot be expressed by adding together thermometric measurements. 
J. M. H. M. 


Means of Protecting Plants against Frost. By H. R. Goprerr 
(Ann. Agronomiques, 10, 41—42).—Sachs maintains that plants, bulbs, 
and roots are killed, not by being frozen, but by too sudden and rapid 
thawing. The author, on the other hand, by submitting narcissus, 
tulip, and hyacinth bulbs and potatoes to a temperature of 1°4° below 
zero, and then dividing them into two lots, one being suddenly cooled 
to —8°, and the other plunged in water of 1°, found that the tem- 
perature of —8° killed all the bulbs, whether the subsequent thaw- 
ing was slow or rapid, but that none of the bulbs cooled to —1°4° 
suffered any damage, the potatoes only being frozen. By experiment- 
ing with the flowers of the exotic orchids Pajus and Calanthe, 
which become blue by development of indigo as soon as they die, he 
also shows that death occurs when the flowers are frozen, and conse- 
quently that no amount of care bestowed on the thawing of frozen 
plants is of any avail if the frost has been sufficiently severe. The 
buds of some ligneous plants were found to stand freezing at —16° to 
—20°, and subsequent thawing at 25° without damage. - - 

J. M. H. M. 


Contents of the Cribriform Vessels of “ Cucurbita Pepo.” 
By E. Zacnarias (Ann. Agronomiques, 10, 138—139; from Botan. 
Zeitung, 1884, 65—73).—When a pumpkin is cut across, there exudes 
from each bundle of vessels a drop of liquid having an alkaline 
reaction ; after a few hours the drop solidifies into an elastic mass. 
The author has collected a sufficient number of drops in a watch- 
glass to recognise the presence of an albuminoid similar to fibrin, 
dextrin, potassium phosphate, magnesium salts, nitrites, and nitrates. 
The alkaline reaction is ascribed to potassium phosphate. The 
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albuminoid is deposited, on standing, in the form of mucilaginons 
threads, the separation of which is prevented by 0°2 per cent. hydro. 
chloric acid, and by very dilute potash, but not by 10 per cent. sodium 
sulphate solution. Strong potash causes an immediate precipitate of 
white flocks, soluble in excess of water. Alcohol transforms the 
mucilage into a hard white opaque mass, coloured yellow by nitric 
acid. Copper sulphate and potash give a violet solution ; ferrocyanide 
of potassium and ferric chloride both colour the mucilage deep blue, 
The mucilage is soluble in gastric juice and very dilute potash ; strong 
potash hardens it and renders it opaque; 0°2 per cent. hydrochloric 
acid and 10 per cent. soda cause it to swell without dissolving; 
sodium dintls is without action. J. M. H. M. 


Mascate Pea. By A. Ricne and A. Rfémonr (J. Pharm. Chim. 
[5], 7, 29—32).—The seed commonly known as the mascate pea is 
yielded by a plant largely found in Brazil, belonging to the genus 
Canavalia, of the natural order Papilionacee. It was believed that 
the seeds, which are about the size of small kidney beans, could be 
used as a substitute for coffee. A chemical examination by the author 
negatived the supposition, for they were found to contain no caffeine. 
Experiments were then made with the roasted seeds to discover 
whether they could be used in the place of chicory or other roasted 
beans, for mixing with coffee. These experiments indicated that the 
canavalia seeds after roasting contain less matter soluble in water 
than chicory, roasted acorns, or barley, and that the aqueous solution 


has much less colouring power, but contains more nitrogenous matter, 
than the aqueous solutions of the other substances. The authors 
consider that as these seeds are comparatively rich in albuminoids 
(5—6 per cent.), their use for mixing with coffee should be encou- 
raged. W. R. D. 


Results obtained from Experimental Plots at Grignon in 
1883. By P. P. Denérain, Boreau, and Marcuat (Ann. Agronomiques, 
10, 97—112).—The season of 1883 was characterised by great equality 
of temperatare and a large and pretty equally distributed rainfall. 
The hot weather of June was favourable to the ripening of wheat, and 
the crop would have been generally good but for the extremely wet 
autumn of 1882, which hindered sowing. Oats everywhere yielded 
unusually large crops, and the grass and forage crops were extremely 
abundant, being favoured by a warm moist summer. The hot and 
dry August exercised a favourable influence on the quality of the 
sugar-beet crop and its ‘richness in sugar, but the warm and mild 
September which followed produced some amount of deterioration. 
The disposition of the plots in the ninth year of experiment (1883) 
was altered, so as to include experiments on rotations, on applications 
of the manures which the eight preceding years have shown to be 
most suitable to the soil, and on laying down land with permanent 
pasture. 

Wheat.—The same plots carried this crop for the fourth successive 
year (1883), and none of them had received any manure since 1881 
at latest, the purpose being to ascertain the unexhausted effect of 
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manures previously applied. In May, 1883, however, the plant 
appeared so poor over all the plots that it was considered advisable 
to top-dress half of them with nitrate of soda, but this application, 
made so late in the season, produced no beneficial result. The influ- 
ence of the manures applied in previous years, although much lessened, 
is still sensible, the continuously unmanured plot producing only 
146 hectolitres of grain per hectare, whilst the average yield of all 
the plots was 17°5 hectolitres. Farmyard manure ploughed in (1875— 
1879) continues to show much better results than when spread on the 
surface. Nitrate of soda, four years after application, still exerts an 
appreciable influence on the yield. Sulphate of ammonia still re- 
mains inferior to nitrate of soda, and Plot 32, which received a very 
heavy dressing (1200 kilos.) of sulphate of ammonia for three years 
(1875—1878) has not yet recovered the injury it received, and gives 
the worst yield of any plot save continuously unmanured ones. The 
decreasing effect of the residues of previous manuring is shown in 
the following table, which gives the yield of grain in quintals per 
hectare for each year since the application of manure was discon- 
tinued. 


Mean. 


1881. . | 1883. | 1380-83, 


16°40 11°70 | 18°75 
17°42 | 24°71 
15°00 | 19°50 
14°00 | 21°06 
13°50 | 19°95 
14°00 | 23°15 
13°00 | 20°5 

14°07 | 21°1 


Unmanured ...... 


Farmyard manure ploughed in .. ‘ 23°92 

- ' 16°00 
Nitrate of soda ...esececeeeeees ; 21°00 
Sulphate of ammonia .......... ; 18 60 
Blood manure (Souffrice’s) ...... ‘ 21°60 
Leather manure (Coignet’s) .... ‘ 23-20 
Mean of all the plots ........+... : 21-00 


” 
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The percentage of nitrogen found in 1883 in three plots was 0°169, 
identical with the figure obtained in 1881; the authors attribute this 
conservation of nitrogen to the free growth of weeds, which are very 
difficult to keep down when so many corn crops are taken in suc- 
cession. 

Outs, after having been grown for eight successive years on the 
same plots, were in 1883 transferred to plots some of which had grown 
green maize for the seven preceding years, and the rest for six years 
with beet in 1882. On all these plots, very fine crops of oats were ob- 
tained, the continuously unmanured plot yielding 51:2 hectolitres of 
grain per hectare, the highest yield being 80 hectolitres from a plot 
which received heavy dressings of farmyard manure in 1875—1882. 
but nothing in 1883. On the soil of Grignon, no mixture of artificia 
manures gives such heavy crops as farmyard manure. Comparing 
the heavy crop of oats obtained in 1883 (even on the unmanurec 
plot) with the poor yield of 1882, and with the wretched crops of 
wheat of 1883, the authors conclude that the chief reason for the 
striking improvement in the yield of oats is the fact that they have 
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this time followed the maize crop instead of being grown again con. 
secutively, thus allowing of a thorough cleaning of the land. 

Beet in 1883 was grown upon the plots which carried oats since 
1875. The best results were obtained by farmyard manure with the 
addition of nitrate of soda. Flesh manure (Sonffrice’s) gave a slightly 
heavier crop, but the increase was not equal to the increased cost of 
the manure. The greatest percentage of sugar in the roots was ob- 
tained on the continuously unmanured plot, but the greatest total 
weight of sugar per acre was on the plot dressed with farmyard manure 
and nitrate of soda. 

Maize cut for fodder was also transferred to the plots which had 
been in oats since 1875. The unmanured plot yielded the very fair 
crop of 64,000 kilos. per hectare, whilst the plot which received the 
heaviest dressing of farmyard manure yielded 92,000 kilos. The 
effect of previous dressings of farmyard manure was very marked, 
Chloride of potassium produced a considerable increase, although 
potash salts do not usually benefit other crops grown on the soil of 
Grignon. 

Sainfoin.—The sainfoin sown in 1882 on the plots which had 
already carried it for three years, yielded in 1882 a medium crop, in 
which sainfoin predominated ; in 1883, however, the sainfoin was in 
great part replaced by adventitious grasses, so that the original 
intention of keeping the plots under this crop has been abandoned, 
and they will go into mixed seeds. The heaviest crops in 1883 were 
obtained on the plots which had received sulphate of ammonia or 
nitrate of soda in previous years. J. M. H. M. 


Farmyard Manure. By A. B. Grirrirus (Chem. News, 49, 279— 
280).—The author has observed that the watery extract of farmyard 
manure is a very favourable medium for the production, multiplica- 
tion, and sustenance of bacteria, bacilli, vibrios, &c. These orga- 
nisms, along with their germs, may be completely destroyed by a 
solution either of ferrous sulphate, containing at least 0°0269 gram 
per 100 grams of water, or copper sulphate (0°0073 per 100), or of 
sodium chloride (5 per 100). Moreover, it is shown that the potato 
parasite, Peronospora infestans, can thrive in farmyard manure, at 
least as regards the unlimited production of hyphe without any 
further development. This, as well as the presence of seeds of weeds 
in this manure, is urged as evidence against its use on arable ~~ 

D. A. L. 

Loss of Nitrogen during the Fermentation of Manures. 
By H. Jovtse (Compt. rend., 98, 1444—1445).—During the pro- 
longed fermentation of manure, there is a loss of nitrogen which may 
amount to more than 20 per cent., this loss being due entirely to the 
decomposition of the ammonia contained in the drainage from the 
manure. A certain proportion of the ammonia combines with the organic 
matter during fermentation, the amount thus fixed depending on the 
relative proportions of organic matter and ammoniacal nitrogen. The 
loss of ammonia is not affected by the addition of calcium phosphate, 
but is largely increased by the addition of calcium carbonate or 
sulphate. C. H. B. 
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Action of Superphosphates. By P. Wacner (Dingl. polyt. J., 
252, 303).—The author states that the degree of fineness of a manure 
is of great importance in regard to its action on the soil, but the 
assumption that the activity increases with the degree of fineness is 
erroneous. With an increase in the amount of lime contained in the 
soil, it is best to use finely-divided superphosphates, whilst in the case 
of soils poor in lime it is preferable to employ a coarser powder. 

D. B. 


Analytical Chemistry. 


Nickel Alkali-proof Vessels. By W. Dirrmar (Chem. News, 
50, 3—6).—The production of nickel is referred to (comp. this 
vol., 129), and its use recommended for operations with caustic 
alkali-leys. In its resistance to the action of alkali-leys, it is 
equal to platinum, whilst for its cheapness, hardness, density, and 
lower conductivity of heat, it surpasses silver. The latter quality 
allows the operator to lay hold of a dish containing boiling caustic 
potash-ley with his bare fingers. Its density prevents the retention 
of potash, as is the case with silver, and its hardness gives it perma- 
nence of form. Solutions of caustic alkalis are, however, not abso- 
lutely without action on nickel, for the metal is attacked when the 
strength of the solutions reaches about 60 per cent. of potash (or 
soda). The porosity of silver may be diminished by alloying it, and a 
very durable and useful alloy for fusions with alkalis has the compo- 
sition silver 91, gold 7, and nickel 2 per cent. The author then pro- 
ceeds to show that the action of fused alkalis on metals is due to the 
formation of peroxides, which then constitute the destructive reagent ; 
since experiments prove that silver, the above alloy, platinum, and 
nickel are not acted on in the absence of air, and fusions with alkalis 
may be conveniently and safely conducted in platinum vessels in an 
atmosphere of hydrogen or nitrogen, for which purpose an arrange- 
ment is described in the paper : the alkalis then fuse quite steadily, and 
do not boil up as they do when fused in air. All these metals are 
attacked by fused alkalis in the presence of air, silver least. Potash 
and baryta are more energetic than soda. Some experiments with 
carefully prepared lithium compounds show that the carbonate when 
ignited in a platinum vessel in the air attacks the metal, and is itself 
in greater part converted into peroxide. When heated in hydrogen 
or nitrogen, it does not attack the metal, but gradually loses carbonic 
anhydride, and with the former gas nearly pure lithium oxide (Li,O) 
remains as an almost infusible solid, which does not readily combine 
with water; with nitrogen, part only of the carbonic anhydride 
is driven off. A blowpipe flame was employed to finish the lithium 
experiments. D. A. L. 
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Dumas’ Nitrogen Apparatus. By M. Ixinsxi (Ber., 17, 1347~ 
1349).—The author describes a modification of Dumas’ apparatus, for 
which he claims the following advantages :—1. Ease of construction 
with ordinary apparatus of a laboratory, and easy replacement of 
damaged parts. 2. Absence of all fragile glass parts, and of india. 
rubber tubing in contact with the caustic soda solution. 3. Working 
under a constant and very small pressure. 

The apparatus needed consists of an ordinary burette, a large stop- 
pered bottle, some glass tubing and a few corks; but the arrange. 
ment of the apparatus cannot be clearly explained without the 
drawing. oe 


Detection of Nitrogen in Organic Compounds. By C. Grarse 
(Ber., 17, 1178).—The nitrogen in diazo-compounds cannot be 
detected by heating them with metallic potassium, as the nitrogen 
escapes before any cyanide is formed. W. C. W. 


Coloured Tubes for Nesslerising. By A. A. Breneman (Chem. 
News, 49, 281—282).—From numerous observations, the author 
concludes that to obtain a satisfactory standard of comparison for 
Nesslerising, the coloured medium, best of glass, must be placed at or 
near the bottom of the testing tube, which is otherwise made of 
colourless glass. When used, it must be filled up to the mark with 
clear water. Such tubes are made by fusing a short piece of amber- 
glass tubing to a longer piece of the ordinary colourless tubing 
used for Nessler tubes; and when the required tint has been secured 
by blowing the amber glass, the tube is closed and flattened at the 
bottom. D. A. L. 


Standard Soap Solution. By L. Garnier (J. Pharm. [5], 
7, 482—483).—As standard soap solution is liable to deposit a 
precipitate which is not redissolved by heat, it is necessary to restan- 
dardise the solution after filtering. For this purpose, the author 
uses a standard solution of calcium chloride containing 0°25 gram of 
CaCl, in one litre of water or a solution of barium nitrate containing 
0°5878 gram in one litre. The strength of the solution having been 
ascertained, the degrees of hardness of a water can be found by cal- 
culation in the ordinary way. W. R. D. 


Phenolphthalein as Indicator in the Estimation of Carbonic 
Anhydride in Mixtures ‘of Gases. By R. Biockmann (Ber., 17, 
1017—1019).—This method of estimating the carbonic anbydride in 
air or in mixtures of gases containing no other acids, depends on the 
property of free carbonic anhydride to decolorise a solution of phe- 
nolphthalein. The estimation of carbonic anhydride in air may be 
made in a 500 c.c flask by means of a dilute lime-water containing two 
or three drops of a solution of 1 part of phenolphthalein in 1000 parts 
alcohol (60 per cent.) The test can be made either by adding this 
solution slowly and agitating until decolorisation takes place, or by 
using a fixed quantity of the alkaline solution, and refilling the flask 
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with air and agitating as often as is necessary to decolorise the 
indicator. The second method has been found the better. 


A. B. 


Separation of Iodine and Chlorine in the Dry Way. By 
J. Krorwie (Ber., 17, 341—343).—If an intimate mixture of 

tassium iodide with excess of potassium dichromate be rather 
strongly heated in a crucible, the whole of the iodine is given off, a 
corresponding amount of potassium chromate and chromic oxide 
being left in the crucible. The estimation may be made by weighing 
the crucible before and after heating, when the loss is iodine, 
or by treating the residue with water. In the latter case chromic 
oxide remains undissolved and may be filtered off and weighed. 
Sodium chloride is not attacked by potassium dichromate, so that 
this method may be used as a means of separating chlorine and 
iodine in a mixture. eS 4 


Liquid Paraffin as a Reagent for the Presence of Water in 
Alcohol, Ether, and Chloroform ; and its Employment in the 
Preparation of Hydrobromic and Hydriodic Acids and of the 
Alkyl Iodides. By L. Crisuer (Ber., 17, 649—652).—The “‘ liquid 
paraffin” of the German Pharmacopeia, is an oily liquid consisting 
of a mixture of hydrocarbons of the methane series ; it distils between 
215° and 240° under 6 mm. pressure. It mixes in all proportions 
with anhydrous ether or chloroform, and is slightly soluble in 
absolute alcohol. The liquids so obtained are perfectly clear, pro- 
vided the solvents are really anhydrous, but if water is present even in 
very minute quantity the liquids are turbid. Liquid paraffin dissolves 
phosphorus in small quantity; it is a good solvent for chlorine, 
bromine, iodine, the chlorides and bromides of phosphorus and the 
alkyl iodides, chlorides, and bromides. 

As the halogens unite with ordinary phosphorus placed under 
liquid paraffin without danger of explosion, if the liquid is well 
cooled, the trihaloid-compounds of phosphorus can be conveniently 
prepared by aid of this substance, and further by slowly dropping 
the calculated amount of water into the solution of phosphorous tri- 
bromide or iodide so obtained, pure and anhydrous hydrobromic or 
hydriodic acid are readily formed. Finally, ethyl iodide can be 
readily prepared by the action of anhydrous alcohol on a solution 
of phosphorous triodide in liquid paraffin. A. J. G. 


Test for Hydrogen Peroxide. By M. Travse (Ber., 17, 1062— 
1064).—The characteristic reaction for hydrogen peroxide as given 
by Schoenbein, with potassium iodide, starch solution, and ferrous 
sulphate, requires that the liquid to be tested should be neutral. The 
author finds that the presence of very minute quantities of hydrogen 
peroxide may be detected in acid solution if a very minute quantity of 
cupric sulphate be added to the iodised starch solution, and then ferrous 
sulphate. This reaction depends on the fact that cupric iodide may 
exist in very dilute solution without any separation of iodine or 
formation of cuprous iodide (this vol., p. 962). Iodine is only 
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separated on addition of ferrous sulphate in presence of hydrogen 
peroxide. A. B. 


Rapid Estimation of Nitrates. By E. Farmres (Ann. Agron. 
miques, 10, 125—131).—The method proposed by the author is 
combination of a modification of Pelouze’s process with Bruel’s 
recently described volumetric method of estimating ferric chloride. 

0°50U gram of iron in impalpable powder (iron reduced by hydrogen 
or very finely powdered) is placed in a flask holding about 50 c.c. and 
treated with 10—12 grams pure fuming hydrochloric acid. The iron 
dissolves almost instantaneously, especially if the flask be very slightly 
warmed, and the solution is free from traces of ferric salt. 0°200 gram 
pure sodium nitrate dissolved in 10—12 c.c. water is added to the 
solution of ferrous chloride, and the mixture boiled until all nitrous 
vapours are expelled and the liquid has cleared. It is then imme. 
diately diluted to 200 c.c. with recently boiled distilled water. For 
the titration 10 c.c. of this liquid are taken (= 0°010 gram NaNO,), 
transferred to a flask of 150 c.c. capacity, diluted to 50 or 60 c.c. with 
boiled distilled water, and coloured deep violet by the addition of about 
0100 gram sodium salicylate. The liquid is now boiled, and sodium 
hyposulphite solution (4 grams per litre) is added gradually from a 
burette graduated to 0°1 c.c., the liquid being boiled between each 
addition of hyposulphite. The following reaction takes place :— 


Fe.Cl, + 2Na.8S.0,; = 2FeCl, + 2NaCl + Na,S,0,, 


and the liquid is gradually decolorised. The end point is marked by 
the faintest rose-tint perceptible to the eye; and the process is 
sensitive to 1 drop of hyposulphite. When this point is reached, a 
second 10 c.c. of the NaNO, is added to the decolorised liquid, and 
the titration repeated, the mean of the two results being taken. The 
value of the standard hyposulphite having thus been ascertained in 
terms of pure sodium nitrate, the determination of nitric nitrogen in 
crude nitrate of soda and potash, or mixed manures, is made in pr- 
cisely the same manner as above described. Organic matter is with- 
out influence on the result. A mixture containing 10 per cent. 
nitrate of soda with arachida cake, sulphate of ammonia, potassium 
chloride, superphosphate, gypsum, and sand, gave perfectly correct 
results. Dried blood and guano substituted for arachida cake did 
not affect the correctness. J. M. H. M. 


Testing for Nitric Acid and Nitrates in Vegetable Tissues. 
By A. Arnaup and L. Papk (Compt. rend., 98, 1488—1490).—Cin- 
chonamine nitrate (this vol., 87) is almost absolutely insoluble in 
dilute acids, and when an acid solution of a salt of cinchonamine, 
preferably the hydrochloride, is mixed with a solution containing even 
a very small quantity of nitric acid or a nitrate, cinchonamine nitrate 
forms in small distinct crystals, easily recognisable under a microscope. 
This reaction may therefore be used for the detection and possibly 
estimation of minute quantities of nitrates. 

This method may be successfully applied to detect nitrates in the 
juices of plants and also in the tissues. A section of the stalk or 
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other organ is immersed in a dilute acid solution of cinchonamine 
hydrochloride (0°4 per cent.) for some time and then examined under 
the microscope, when crystals of cinchonamine nitrate are seen 
encrusting the tissues and enclosed in the cells, and their relative 
abundance shows the relative distribution of nitrates in the organ 
examined. 

Cinchonamine is at present a rare product, but Remigia purdiana, 
from which it is prepared, grows abundantly in America. o's 

Commercial Assay of Native Phosphates. By Ducast (Ann. 
Agronomiques, 10, 10—14).—The author points out that the results 
obtained by the “commercial” method, viz., treating the mineral 
with nitric or hydrochloric acid, adding ammonia, and weighing the 
ammonia precipitate, are liable to great variation not only with the 
different phosphates employed, but also with the same phosphate 
under different conditions of treatment. The ammonia precipitate 
filtered off immediately after precipitation gives results more than 
1 per cent. lower than when allowed to stand three hours before 
filtration. Precipitation in a hot solution and the use of boiling 
water for washing give over 1 per cent. less than when these opera- 
tions are conducted in the cold. The use of nitric acid in dissolving 
the mineral may be made to give higher or lower results than hydro- 
chloric acid, according to the subsequent treatment. 

Preliminary calcination of the mineral generally lowers the result. 
A determination made on 1 gram may be lower than one made on 
5 grams by as much as 2 percent. Besides the two oxides of iron, 
alumina, and lime, in combination with phosphoric acid, the precipi- 
tate carries down an excess of lime and some magnesia. The oxides 
of iron and alumina are not always wholly combined with phos- 
phoric acid, hence the quantity of lime in the precipitate varies, and 
with it the total weight of the precipitate. J. M. H. M. 


Reverted Phosphoric Acid. By T. S. Grappive (Chem. News, 
50, 1—3).—The present communication contains an account of ex- 
periments on the application of ammonium citrate for the determina- 
tion of reverted phosphoric acid in natural phosphates, artificial soils, 
and natural soils. Similar experiments with artificial mixtures have 
already been described (Abstr., 1882, 1319—1320). 

Of natural phosphates, 25 varieties were examined, and five experi- 
ments were tried with each ; in each case a gram of finely-powdered 
phosphate and 50 c.c. of a neutral solution of ammonium citrate, 
sp. gr. 1:09, were corked up in a flask and digested for 30 minutes. 
Experiment (1), at 40°; (2), at 65°; (3), at 65° 4 cc. 20 per 
cent. ammonia being added for each 50 c.c. of citrate; (4), at 
65°, with 1 ¢.c. 20 per cent. ammonia; (5), at 65°, with 0°753 gram 
citric acid to every 50 c.c. of citrate solution. The results are tabu- 
lated, showing the percentage of phosphoric acid dissolved in each 
experiment, and the following conclusions are deduced with regard to 
the condition of the ammonium citrate solution. Slight acidity largely 
increases the solvent action on the crude phosphates ; slight alkalinity, 
on the other hand, decreases the solvent action on all calcium phos- 
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phates, and this decrease is intensified with stronger alkalinity; the 
converse, however, is the case with iron and aluminium phosphates, 
for alkalinity increases the quantity dissolved by the ammonium citrate 
solution. From these conclusions, it is evident that neutral citrate 
solution is preferable to either acid or ammoniacal (comp. this vol, 
639). Thechange of temperature from 40° to 65° is unimportant with 
natural phosphates. Artificial soils were prepared for the experiments, 
5 grams of sand were mixed with 0°25 or 5 grams calcium carbonai 

or 1 gram iron oxide, or 1 gram aluminium hydroxide, all freshly 
precipitated, or 30 grams of sand were mixed with 3 grams of brown 
hematite or bauxite ; with the last two, a solution of 0°75 gram sodium 
ammonium phosphate was employed ; in the other cases the quantity 
used was 0°5 gram, with the exception of the first, with which only 
02 gram was taken. These mixtures were exposed in open vessels 
either in shade or in the sun for 72 hours; they were then divided into 
two equal parts and digested with ammonium citrate solution for 30 
minutes, one portion at 40°, the other at 65°; with the hematite and 
bauxite, however, three equal parts were taken, one being treated with 
cold water, in addition to the above digestion. The results are thus 
summarised :—Ammonium citrate solution dissolves all the reverted 
calcium phosphate at 40°, whereas in the other experiments all the 
reverted iron and aluminium phosphates were dissolved at 65°, but not 
completely at 40°. D. A. L. 


Estimation of Carbonic Anhydride in Air. By M. Batw 
(Ber., 17, 1097—1101).—This method is based on the property of 
carbonic anhydride to decolorise a solution of phenolphthalein. The 
author, however, finds that lime-water absorbs carbonic anhydride 
from the air too slowly for practical purposes, and in place of it he 
uses a solution containing caustic potash and barium chloride. This 
solution when shaken with atmospheric air absorbs carbonic anhydride 
with much greater rapidity, and has also the advantage of preventing 
the formation of a bicarbonate, as the carbonic anhydride absorbed is 
at once precipitated as barium carbonate. The solution is made of 
such a strength that 1 c.c. = 1 c.c. CO, in 10,000 c.c. of air. The 
estimation is made in a flat-sided flask (this form being used for con- 
venience in shaking) of about 500 c.c. capacity, in the following way :— 
The flask is filled with the air to be tested and closed with an india- 
rubber stopper. A quantity of the alkaline solution slightly coloured 
with phenolphthalein, sufficient for the observation of the normal 
quantity of carbonic anhydride in air, is run in and briskly shaken. 
If the quantity of carbonic anhydride is greater than the normal, 
decolorisation takes place in one or two minutes. A second quantity 
is then run in and again shaken, and the addition of these quantities 
of solution continued until the solution remains coloured after at least 
three minutes’ shaking. The quantity of solution required may be 
more exactly measured in a second determination. In this way, in 10 
or 15 minutes, the carbonic anhydride in air can be estimated with 
fair exactness, and the author’s results differ but slightly from those 
obtained by Pettenkofer’s method. For example, in a schoolroom, 
42°6 vols. CO, per 10,000 of air were found using a flask of 
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580 c.c. capacity, and 37°6 vols. CO, with a flask of 800 c.c. capacity, 
whilst by Pettenkofer’s method 42-1 vols. CO, were found. As a rule, 
however, the results of other examples given by the author are some- 
what lower than those by Pettenkofer’s method. By using a flat- 
sided flask, the labour of shaking is diminished, and the absorption is 
quicker in a flask of 500 c.c. than in a larger one. The solution of 
potash and barium chloride should not be coloured until the experi- 
ment is about to be made, as it has been observed that the coloured 
solution becomes decolorised after a time. A. B. 


Volumetric Estimation of Carbon Bisulphide in Thiocarbo- 
nates. By E. Fauitres (Ann. Chim. Phys. [6], 2, 134—144).—The 
application of potassium thiocarbonate on a large scale for the de- 
struction of the phylloxera necessitates the introduction of some 
simple method for their analysis, with especial regard to the coloration 
of the carbon bisulphide contained. Gélis has proposed to add sul- 
phurous acid to a given volume of the solution; this precipitates the 
carbon bisulphide, the volume of which is measured. But this method 
is inexact, owing to the incomplete separation of the carbon bisul- 
phide and the difficulty of exactly estimating the true volume. It is 
here proposed so to modify the process that exact results can be 
obtained; the method adopted is as follows:—The density of the 
solution is first taken, and then a volume of it corresponding to 
10 grams by weight is measured off ; this is mixed with its own volume 
of water placed in a partly closed measuring vessel, together with a 
few cubic centimetres of benzene, and a solution of sulphurous acid is 
then added gradually so as to precipitate the carbon bisulphide ; this 
is dissolved by the benzene, the solution being facilitated by agitation. 
The increase in the volume of the benzene due to the carbon bisul- 
phide is then noted, and the mass corresponding with this volume cal- 
culated and referred to the mass of the solution of sulphocarbonate 
originally taken. The method presents the advantages of simplicity, 
rapidity, and a sufficient degree of accuracy for practical purposes. 
In the original paper, tables are given of the values of thiocarbonate 
solution of different densities corresponding with a mass of 10 grams, 
and of the percentage of carbon bisulphide corresponding with a 
definite increase of volume of the benzene. V. H. V. 


Separation of Strontium from Calcium. By I. Bocomo.erz 
(Ber., 17, 1058—1061).—The separation of these metals by means of 
a solution containing 20 per cent. of ammonium sulphate and 3 per 
cent. of ammonium oxalate as given by Sidersky (Abstr., 1883, 509), 
has been repeated and investigated. The method, in the author’s 
opinion, is about the same, as far as simplicity goes, as Rose’s ordinary 
method. The use of it depends on the conditions (quantity of sub- 
stances, time, and temperature) which influence the reaction. 

A. B 


Estimation of Alum in Wine. By P. Cartes (J. Pharm. [5], 
7, 373—376).—The author finds that the methods usually adopted 
for estimating the amount of alum in wine are defective, the phos- 
phates of the alkaline earths being precipitated with the alumina. The 
following process is recommended :— Half a litre of wine is evaporated 
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to dryness and the residue carbonised by ignition. The carbonaceous 
mass is powdered and boiled with dilute hydrochloric acid, and excegs 
of solution of soda is added to the filtered liquid while still hot; the 
phosphates are thus precipitated and the alumina dissolved. The 
filtered liquid is treated with ammonium chloride, and after it has 
been boiled for a few minutes the alumina is filtered off. To free 
the precipitate from potassium salt, which it obstinately retains even 
after prolonged washing, it is redissolved in hydrochloric acid and 
the solution precipitated by ammonia; after being washed, the 


precipitate is calcined and weighed. The results are sufficiently: 


accurate for ordinary purposes, but a part of the alumina remains as 
phosphate, thus instead of 0°108 gram of alumina, 0°124 and 0°13] 
gram were obtained. W. R. D. 


Estimation of Lead in Tinplate. By P. Carnes (J. Pharm. 
[5], 7, 285—287).—It is often necessary to detect and estimate lead 
in the tinplate which is used in making cases for preserved fruit, 
foods, &c. When tin and lead are alone present, the two metals can 
be treated with nitric acid, when the tin remains as stannic acid, and 
the lead can be precipitated from the filtrate as sulphate. This 
process is not accurate when iron is present, as the greater part of 
the tin is converted into ferric stannate, which remains in the filtrate, 
and is precipitated with the lead sulphate when sulphuric acid is 
added. The author recommends dissolving the tinplate in hydro- 
chloric acid with a little nitric acid, and after expelling all the nitric 
acid by ebullition, to dilute the liquid and precipitate with hydrogen 
sulphide. The mixed tin and lead sulphides are separated by digestion 
with ammonium hydrosulphide. The tin is subsequently converted 
into stannic acid, and the lead into sulphate. W. R. D.z 


Reaction to Detect the Presence of Metallic Iron. By 
A. v. Lasautx (Jahrb. f. Min., 1884, 2, Ref., 33).—The magnetic 
portion of the powdered substance is treated with a solution of 
tungstic acid, and placed under the microscope. The smallest 
particles of iron are surrounded with a blue edge. Organic matter, 
zinc, and copper must be absent. B. H. B. 


Estimation of Iron and Stannous Salts by Potassium 
Chromate. By L. Crismer (Ber., 17, 646—649)—A modification 
of Léwenthal and Stromeyer’s method (Annalen, 171, 261), the final 
titration being effected by decinormal potassium chromate, with 
potassium iodide and starch as an indicator, instead of by potassium 
permanganate. ‘ A. J. G. 


New Reaction for Pyrogallol. By O. Nasse (Ber., 17, 1166).— 
Iodine gives a transient purple coloration with aqueous or alcoholic 
solutions of tannin, gallic acid, and pyrogallol, in presence of minute 
quantities of neutral or acid salts. This reaction is not exhibited by 
phoroglucinol, querciglucinol, or ellagic acid. The presence of salts in 
water may be demonstrated by the formation of the purple coloration 
on the addition of a mixture of galiic acid and iodine. W.c. W. 


Behaviour of some Fats and Lubricating Oils with Glacial 
Acetic Acid. By E. Vavenra (Dingl. polyt. J.. 252, 296).—From 
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a series of experiments, the: author infers that most animal and 
vegetable fats are more or less soluble in glacial acetic acid. Equal 
parts of oil and glacial acetic acid were intimately mixed in a test- 
tube and subjected to various temperatures. Olive oil and castor oil 
are completely soluble at the ordinary temperature (15—20°); palm 
oil, laurel oil, cocoanut oil, palm-nut oil, illipe oil, olive oil, cacao 
putter, sesame oil, peach-kernel oil, almond oil, cotton oil, earth-nut oil, 
apricot-kernel oil, beef tallow, American bone fat, cod-liver oil, and 
pressed tallow are completely, or almost completely soluble at tem- 
peratures varying between 23° and the boiling point of glacial acetic 
acid, whilst rape oil and mustard oil (cruciferous oils) are imperfectly 
soluble in boiling glacial acetic acid. The subjoined table gives the 
results of experiments made with a view to distinguish various fats by 
warming equal volumes of fat and glacial acetic acid in a test-tube 


| The solution 
| in equal parts 
— | glacial acetic | 
Name of fat. ar ik? acid (sp. gr. =| Remarks. 
‘ 1:0562) is 
rendered 
turbid at 


Vegetable fats. 


Palm oil 23° Fresh fat procured from the 
Briinn candle works. 

26—27° Old rancid fat from a collection 
in the laboratory. 

Cocoanut oil ......++.- 40° From the laboratory collection. 
Illipe oil ‘ 64°5° Extracted from the seeds of 
Bassia longifolia. 

Palm-nut oil 48° Old rancid fat from the English 
market. 

Green olive oil ........] O° 85° Oil from second pressing, con- 
tains presumably large quan- 
tities of olive-kernel oil. 

Cacao butter ......00+: 105° Obtained from J. Stettner. 
Sesame oil ........+0+-| 0°9213 107° Ditto. 

Peach-kernel oil........| 0°9241 108° Crude oil. Hungarian source. 
Almond oil...... 9186 110° Obtained from J. Stettner from 
sweet almonds. 

Cotton oil .........2-.| 0°9228 110° Obtained from J. Stettner. 
Olive oil (yellow) ...... “9149 111° Oil from first pressing, obtained 
from J. Stettner. 

Earth-nut oil..........| 0°9193 112° Obtained from J. Stettner. 
Apricot-kernel oil ‘9191 114° Ditto. 


i l Pepeererrecr. 


Animal fats. 


Me Ween nccsceeese — 95° Hard tallow from Italy. 


American bone fat...... 90—95° 
Cod-liver oil .........- 101° Obtained from Vienna. 

Pressed tallow .....+../ 114° Melting point 55°8°. Very hard 
and pure. 
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until a clear solution is obtained, allowing to cool, and observing the 
temperature at which the clear solution is rendered turbid. 

In conclusion, the author mentions that, by the aid of glacial acetic 
acid at 50—60°, it is possible to detect adulterations of mineral oils 
with resin oils, the latter being readily soluble in acetic acid, whilst 
mineral oils are almost insoluble in that solvent. D. B. 


Assay of Quinine Sulphate. By H. Byrasson (J. Pharm. [5], 
7, 291—294).—The author proposes the two following methods for 
the assay of quinine sulphate :— 

Method I—This is a modification of the method of the French 
Codex. An ordinary test-tube of about 15 mm. diameter is graduated 
with one mark (a) to hold 6 c.c.; a second mark (b) is then made 
above this to indicate 2 c.c. from the first mark. 0°5 gram of the 
quinine sulphate is introduced into the tube, and then washed ether 
added to the mark (a) ; sufficient solution of ammonia (0°9—0°950) is 
finally added to exactly reach (b). The tube is then fitted with an 
air-tight cork and well shaken. If the quinine sulphate be pure, 
no trace of a flock or crystal will be visible between the layers after 
the liquids have separated. This method is capable of detecting from 
3—4 per cent. of cinchonine sulphate, 4—5 per cent. of quinidine 
sulphate, and from 5—6 per cent. of cinchonidine sulphate. 

Method II.—In this method, Laurent’s polarimeter is used. 0°5 gram 
of quinine sulphate is placed in a flask graduated to 50 c.c., and dis- 
solved by the addition of dilute sulphuric acid (2 per cent. by volume). 
In this way a 1 per cent. (by volume) solution of quinine sulphate in 
dilute sulphuric acid is obtained. The 22 cm. polarimeter tube is 
filled with the solution, and the rotatory power of the liquid deter- 
mined. Commercial quinine sulphate should possess, at 15°, a rota- 
tory power of not less than —22° on the saccharimetrical scale. 
When the deviation is less than —21°8°, the quinine sulphate should 
be chemically examined by the first method. The following are the 
rotatory powers in saccharimetrical degrees of 1 per cent. (by volume) 
solutions of the pure sulphates of the cinchona alkaloids. The obser- 
vations were made in the 22 cm. tube of Laurent’s polarimeter :— 


Quinine sulphate........ 23°3° 
Cinchonidine sulphate.... 16°5° 
Quinidine sulphate 26°4° 
Cinchonine sulphate 22°2° 
Commercial quinine sulphate usually shows a deviation of —22’. 
A deviation of —21°8° indigates the presence of about 5 per cent. of 
cinchonidine sulphate, and a deviation of —20° about 10 per cent. of 
cinchonidine sulphate. W. R. D.z 


Analysis of Flour. By A. R. Leeps (Chem. News, 49, 269— 
273; 280—281).—The present communication contains an exposition 
of the inconsistencies and fallacies of certain erroneous reports, pub- 
lished in America, wherein various samples of flour and farinaceous 
preparations are condemned, mostly on evidence obtained by micro- 
scopical examinations, from which are drawn quantitative analytical 
conclusions. The defects of these observations and inferences are 
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explained in detail, as also are those of a process for the deter. 
mination of gluten, starch, &c., in flour, described in the same reports. 
In this process, the weighed quantity of flour is moistened, and the 
dough put into a piece of muslin and kneaded with a fixed quantity 
of water, the ultimate residue in the muslin being regarded as gluten. 
The latter part of the communication consists of comprehensive 
comments on the imperfections of the analytical process, Cairn’s 


method, frequently employed for the complete examination of flour. 
D. A. L. 


Technical Chemistry. 


' Expedients for rendering Photographic Films sensitive 
to Green, Yellow, and Red Rays. By H. W. Vocet (Ber., 17, 
1196—1203).—Silver tetrabromofluorescein is not decomposed by 
dilute acetic acid. It is remarkably sensitive to greenish-yellow rays. 
If a cadmium bromide collodion plate containing eosin is immersed 
ina silver solution, its sensitiveness to blue rays is very much dimi- 
nished and the action of the yellow rays is greatly increased. The 
addition of eosin to collodion silver bromide containing a small quan- 
tity of silver iodide produces a film which is sensitive to yellow and 
to blue rays. 

In photographing coloured objects, a yellow glass is introduced 
between the object and the apparatus in order to diminish the action 
of the blue rays. With such an arrangement, Schweinfurt green 
and yellow appear light. The action of orange and red rays may be 
increased by adding methyl-violet or aldehyde-green respectively to 
the silver bromide collodion. 

Wet gelatine plates containing eosin are much more sensitive to 
yellow rays than the dry plates. W. C. W. 


Transmission of Cholera by Drinking Water. (Dingl. polyt. 
J., 252, 261.)—Koch has succeeded in detecting certain bacilli in 
the intestines of persons who have died of cho'era in Egypt and Cal- 
cutta. He isolated and cultivated these bacilli, and on subjecting 
them to minute examination, made a number of characteristic obser- 
vations in regard to their form and their development in nutritive 
gelatin, by means of which they can be distinguished with certainty 
from other bacilli. With this, it was possible to definitely decide 
the question, whether these bacilli are contained in the intestines of 
all bodies, or whether they occur only in the intestines of cholera 
patients. By the aid of gelatin cultivations, the presence of these 
organisms in the evacuations of cholera patients, as well as in the 
intestines of cholera corpses, was clearly demonstrated, whilst on 
investigating the intestines of other corpses, cholera bacilla could not 
be detected. 

It has been shown that since 1870 a considerable reduction has 
taken place in the spread of cholera in Calcutta. Before 1870, the 
cholera carried off annually 10°1 persons out of every thousand, whilst. 
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since 1870 the death-rate has fallen to three persons per 1000. It is 
thought that this circumstance should receive due consideration, as it 
points to the means of effectually keeping off this disease, It is the 
unanimous opinion of the medical profession that this decrease has 
been effected in consequence of the introduction of waterworks in 
Calcutta, Koch has shown that the cholera often settles in a par. 
ticular locality, and displays its greatest virulence in certain quarters, 
Such epidemics are frequently observed in the surroundings of the 
so-called .“ tanks,” which are small ponds or wells enclosed within 
huts. The neighbours obtain their water supply from these tanks, 
and simultaneously utilise them for various purposes, such as bathing, 
washing clothing, cleaning domestic utensils, &c.. It is worthy of 
note that in order to prevent the destruction of cholera bacilli, it is 
necessary to preserve them in a moist place. In liquids, their develop- 
ment is maintained for a long time, a circumstance which indicates 
that these germs are carried from place to place, and transmitted 
from person to person in a moist state only. D. B, 


Hydrogen Peroxide in Medicine. By E. Sonnerat (J. Pharm, 
[5], 7, 488—496).—The author finds that solutions of hydrogen 
peroxide are most stable when dilute and slightly acid with sulphuric 
acid, and hence recommends the use of such solutions in medicine, 
Thus a l-volume solution, which was slightly acid with sulphuric 
acid, did not alter in strength for one month when kept in a stoppered 
bottle. The hydrogen peroxide of commerce is very acid in reaction, 
and often contains 15 grams of sulphuric acid per litre ; some samples 
contain hydrochloric acid and barium chloride. The sulphuric acid 
in commercial specimens may be estimated and removed by means of 
a standard solution of baryta-water. The author estimates the oxygen 
valueof these solutions by first making them alkaline with soda, and then 
adding manganese dioxide. The operation is conducted in an Esbach’s 
ureometer tube, and the volume of free oxygen measured in the usual 
way. Full details of the method are given in the original .. 

W. R. Dz 

Manufacture of Sulphuric Acid from Pyrites in America. 
By G. Lunce (Ding. polyt. J., 252, 293—295).—Referring to a pre- 
vious communication (ibid., 248, 35), the author mentions that 
although American pyrites mostly contains arsenic, the Sulphur 
Mines Company of Virginia and the mines of the Davis Company and 
others yield a pyrites which is perfectly free from arsenic, so that the 
manufacture of pyrites acid, as compared with sulphur acid, must 
be more remunerative in America than in Europe. According to 
Voelcker, pyrites from the Sulphur Mines Company has the fol- 
lowing composition :— 

8. Fe. Fe,0;, H,SO, Si0,. Cu, 
48°02 42-01 1°93 0°44 760 —- — 


The author is of opinion that with the large quantities of pyrites 
found in America, and the fact that a number of companies have been 
formed with the object of working the pyrites mines, the price of 
pyrites acid will have to suffer considerable reduction. b. B. 
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Separation of Arsenic from Saline Solutions. (Dingl. polyt. 
J., 252, 304.)—According to Glaser, of Berlin (Ger. Pat., 26,632, 
March, 1883), saline solutions contaminated with arsenic or arsenious 
acid are concentrated, neutralised, and treated with stannic acid, 
antimonic or antimonious acid or peroxide of lead, until the filtrate 
is free from arsenic. The precipitate is separated from the saline 
solution, washed with water, and treated with dilute sulphuric or 
nitric acid, the arsenic being dissolved, whilst the residue, after 
washing with water, may be used for the purification of fresh quan- 
tities of saline solutions. D. B. 


Novelties in the Iron Industry. (Dingl. polyt. J., 252, 243— 
953.)—It is generally assumed that the Bessemer process can be 
worked with advantage only by operating on large quantities of iron. 
Tunner, however, draws attention to three modes of conducting this 
process on a small scale. The most important process is that which 
has been worked since 1877, with great success, at Avesta in Sweden. 
The works belonging to the Jern-Contor Company contain two blast 
furnaces, two Bessemer converters (with two spare converters), and a 
rolling mill for the production“of plates. The total working power 
amounting to from 800 to 900 e., is obtained from the River Dalelfoen. 
The process is described in detail in the original paper. Contrary to 
the generally accepted opinion that the success of the Bessemer 
process depends on its magnitude, Ehrenwerth infers that the pro- 
cess in work at Avesta proves, (1) that it is possible to obtain the 
temperature necessary to complete the Bessemer process with small 
charges and to produce a very soft metal from pig-iron, containing 
only a small amount of manganese and less silicon than is’contained in 
the iron worked in the alpine districts (charcoal- Bessemer’ process) ; 
(2) the consumption of ferromanganese and the amount ‘of manganese 
contained in the metal is less than is the case in the production of 
similar qualities of iron by the processes employed in Styria; 
(3) the Bessemer process may be applied to the continuous produc- 
tion of soft, fibrous iron, and is the best process for obtaining a uniform 
product. 

The second process referred to by Tunner originates with a French 
firm, and is worked in France, and by Vogel and Nuth in Austria 
in the Murz Valley. Converters resembling the stationary ovens 
formerly worked in Sweden are used. The third process is the 
so-called pneumatic process of making wrought iron introduced by 
Chapin of Chicago, which consists in combining the Bessemer 
process with a puddling process conducted in rotary furnaces. The 
oe of this process is the production of iron in the form of 

8. 

In order to regulate the temperature in acid converters during 
the blowing, Jones (Am. Pat., 287,687, Oct., 1883) recommends the 
introduction of steam into the metallic bath. 

According to the Société John Cockerill of Seraing (Ger. Pat., 
24,971, April, 1883), it is proposed to utilise the heating furnaces of 
steel works for the “ soaking ’’ of steel ingots. 

Cooper of Linthurpe (Ger, Pat., 25,486, Dec., 1882) effects the 
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soaking of steel castings in an underground tunnel extending frim 
the casting pit to the rolling mill. 

Gjer’s so-called “soaking pits” are used at the works of the Scranton 
Steel Co. From 80 to 85 per cent. of the steel ingots produced are 
brought to a uniform temperature in these pits, after which they are 
rolled into rails without further heating. D. B. 


Novelties in Metallurgy. (Dingl. polyt. J. 252, 211—217.)~ 
For the examination of commercially pure copper, Pufahl tried the 
galvanic deposition in a platinum dish of about 30 grams copper by 
two small Grove’s elements. The copper was contained as sulphate 
in 600 c.c. of solution to which 40 c.c. nitric acid of 1°2 sp. gr. 
had been added. After twelve hours only 0°5 gram copper remained 
in the solution, which was removed by the introduction of a current 
from four large Meidinger’s elements without carrying down arsenic 
or antimony. For the estimation of oxygen in copper, 10—20 grams 
of bright copper turnings not exceeding 1 mm. in thickness were 
weighed into a porcelain boat placed in a glass or porcelain tube and 
heated to 500° in a current of pure hydrogen gas, the turnings having 
been previously treated with ether in order to remove all fatty 
particles. The loss in weight was calculated as oxygen. If the copper 
contains much arsenic, the percentage of oxygen should be determined 
from the weight of water collected in a calcium chloride tube. 
Analyses of the following brands are given :— 


Wallaroo. C.H.M.Co. Mansfield R, Bede. Grange. 
coos 99°795 99°864 99°491 99°148 98°961 
0°127 0°120 0°145 0°090 0°160 
0°004 — 0-038 0°023 0°005 
0-001 traces 0-001 0-001 0°004 
0°039 0-002 0-201 0-081 0°066 
0-015 0-028 0°031 0°058 0°010 
a traces —_ traces _ 
Sulphur . — —_ _ 0°005 traces 
Arsenic.... — traces 0:072 0°600 0°766 
Antimony.. — _— traces 0°002 0-011 


99°981  100°014 99°979 100-008 99-983 


According to Egleston, the extraction of gold and silver from ores 
by means of sodium thiosulphate has been adopted by the Old Tele- 
graph and Lexington Mills, the works at Triumfo and of the Geddes 
and Bertrand Mine at Eureka in Nevada, where an impure ore of the 
following composition is worked up. 


SiO. Fe. Zn. Pb. As. Sb. Ag. Ca0. 
50°25 8:06 7°62 4°64 0°73 1°35 0°17 4°92 


MgO. iS. CO, Ou. Bi. 
2°40 0°96 8°30 traces. 


The ore is crushed between rollers, dried in cylinders and passed 
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through a pipe lined with magnets whereby particles of iron are 
removed. It is then disintegrated thoroughly, mixed with 3 per 
cent. of salt and roasted. At the Bertrand works, the roasting is 
effected in four Briickner’s rotary cylinders (tbid., 219, 57), which 
are 2°1 m. wide, 5°8 m. long, and hold a charge of 5 tons. The roasting 
is completed in from eight to eleven hours, after which the ore is 
dropped into pits where it remains for nine hours. It is then trans- 
ferred to the lixiviating apparatus, which consists of a series of vats 
1:82 m. in diameter, and 0°91 m. deep, the bottom being covered with 
crossed wooden gratings and jute cloth between so as to form a filter. 
The ore is washed repeatedly with hot or cold water, and is then treated 
in the cold with a solution of sodium thiosulphate containing from 13 to 
75 grams of salt per litre. If the ore contains gold it is preferable to 
use calcium thiosulphate, which is prepared by boiling lime with 
sulphur (3CaO + 128 = 2CaS, + CaS,0;), allowing the mixture to 
settle, and passing in sulphurous anhydride until the clear solution 
ceases to give a precipitate with a dilute solution of silver chloride. 
The action of sodium thiosulphate on silver chloride is explained b 
the following equation :—2AgCl + 2Na,8,0, = 2NaCl + 2NaAgS8,0,, 
the latter is extremely soluble in water. If the ore contains from 30 
to 50 ounces of silver (0°093 to 0°155 per cent.), the amount of silver in 
the residue should not exceed 4 ounces (0°0124 per cent.). The 
argentiferous solution of sodium thiosulphate is then transferred to 
precipitating tanks and treated with a solution of calcium sulphide, 
when the following change takes place :—2NaAgS.0, + 2NaCl + 
CaS = Ag.S + 2Na,8,0; + CaCl,. The silver sulphide is collected on 
a series of linen filters, washed with water and dried. It is then 
roasted in reverberatory furnaces or heated in retorts for the recovery 
of the sulphur. 

Aaron proposes to agitate the ‘precipitate of silver sulphide with 
lime and boil the mixture, calcium polysulphide being formed, which 
may be used for precipitating fresh quantities of silver chloride, 
whilst the residual grey mass consists mainly of metallic silver. 

According to Groddeck and Brookmann, basic slag often exhibits a 
crystalline appearance. Some specimens contain thin, brown, rect- 
angular, transparent plates having a hardness of 3°5°, and belonging 
to the rhombic system, whilst in others blue crystals are found. 
Analysis gave numbers agreeing with the formula for tetrabasic 
calcium phosphate :— 


CaO. MgO. MnO, FeO. P,O,. 

Brown crystals. 58°01 0°88 —_ 2°93 38°75 

Blue crystals .. 56°00 — 3°00 6-00 35°00 
D. B. 


Purification of Methylated Spirit. By P. Cazeneuve and 
Cuaruis (J. Pharm. [5], 7, 126—130).—The authors have made 
experiments to discover to what extent the French methylated 
spirit, which is prepared by mixing wood spirit, containing about 
25 per cent. of acetone, with ethyl alcohol, can be freed from its 
objectionable odour. By the action of nascent hydrogen from a zinc 
and copper couple placed in the spirit at a temperature of about 70°, 
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the disagreeable odour is completely removed after the reaction hag 
gone on for five or six days. The same result can be obtained by 
using a zine and copper couple in the cold, but the process takes 
about four times as long. By distilling the mixture from a water. 
bath nearly odourless spirit is obtained. The result is obviously due 
to the conversion of the acetone into secondary propyl alcohol by the 
action of the nascent hydrogen. Methylated spirit purified in this 
way could no doubt be used in the preparation of liqueurs and other 
substances intended for human consumption, and hence the authors 
consider that some substance other than impure wood spirit must be 
found for admixing with ethyl alcohol. W. R. D. 


Analyses of the Wines of Médéah. By Battaup (J. Pharm. 
[5], 7, 485—487).—The wines of Médéah (Algeria) possess all the 
characters of good red wines. The sp. gr. varies from 0°985—0°995, the 
alcoholic strength from 11—13 per cent., the total acidity calculated 
as sulphuric acid is from 3—4 grams per litre. These wines yield 
more extract (27—33 per cent.) than French wines, and an ash which 
contains much silica (0°84 per cent.) and potassium salts. The 
other constituents determined were glucose (2—3 per cent.), cream 
of tartar (1—2'6 per cent.), glycerol (6 per cent.). W. R. Dz 


Wines from Sugar. By P. Cartes (J. Pharm. [5], '7, 14—24). 
—These wines (vins de sucre) are produced by refermenting the grape 
mare with a solution of sugar. The process consists in pouring 
off the natural wine from the mare and adding to the latter a 
lukewarm solution of sugar, this mixture is then allowed to undergo 
natural fermentation. The resulting wine is known as secondary 
wine (vin second), wine of the second press (goutte), wine of the 
second vat (cwvée), wine of the mare or sugar-wine (vin de sucre); 
the last name is that most commonly used in the south-west of 
France. In some cases crude solutién of cane-sugar or raw crys- 
tallised sugar is employed in the process, in others starch-sugar in 
one or other of its different forms. The author has examined a great 
number of samples of these secondary wines and also of the natural 
wines, the results of the analyses being tabulated in the original 
paper. The wines analysed were of the 1880 vintage, and were pro- 
duced in the provinces of Gironde, Dordogne, and Lot. The im- 
portant inferences from the analytical results may be thus sum- 
marised: Crystallised sugar is to be preferred in the process, both for 
chemical and hygienic reasons, to starch-sugar; secondary wines are 
normally weaker in alcohol than natural wines, and contain less ex- 
tractive matter, glycerol, hydrogen potassium tartrate, and substances 
which reduce cupric oxide (principally dextrose), as well as less in- 
organic matter; they are especially deficient in tannin and colouring 
matter. Secondary wines also greatly lack those volatile constituents 
which give bouquet (vinosité) to natural wines. W. R. D. 


Kephir. By H. Srruve (Ber., 17, 314—316).—The author gives 
a short historical sketch of the literature of kephir, showing that 
although this beverage has long been used in the Caucasus, and 
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was the subject of a scientific paper just a century ago, it is only 
since Kern’s work on the subject (Abstr., 1883, 229) that attention 
has been given to it by the scientific world. The author is now in- 
vestigating the whole subject of kephir-fermentation., L. T. :T. 


Germinated Wheat. By Battaup (J. Pharm. [3], 7, 295— 
301).—Owing to persistent rain in the north of France during 
harvest time, a quantity of wheat appeared in the market which had 
been much wetted, and in consequence had partially germinated. The 
author made a chemical examination of this wheat to see how far it 
differed from ordinary wheat. The constituents determined were 
moisture, acidity, lignin, gluten, fat, glucose, fixed salts, and sub- 
stances soluble in cold water and in dilute acetic acid. It is seen 
from the tables of results which are given in the original paper that 
although there is no loss or variation in the quantity of total nitro- 
genous matter, yet the gluten has been profoundly affected, having 
become black, viscous, disintegrated, and partially converted into 
soluble albuminoids. An increase is observable in the quantity of 
glucose and lignin as well as of acid, and a decrease in the quantity 
of fat. The methods employed for estimating the constituents are 
fully described in the original paper. W. R. Dz. 


Secret Anti-incrustators. By H. Betimer (Dingl. polyt. J., 251, 
537—540).—“ Lapidolyd ” manufactured by Kolker Brothers in 
Breslau contained in 1 litre :— 


Specimen I. Specimen IT. SpecimenIII. Specimen IV. 
grams. grams. grams. 
Total residue 26 68:23 92°73 64°42 
Sodium carbonate... 37°7 9°64 34°48 11°58 
Sodium hydroxide... : 9°60 11°66 13°60 
Sodium hydroxide : 


combined ‘8! 7 8°75 — — 
31:10 35°98 31°44 


Besides these substances, sodium chloride and the impurities usually 
present in caustic soda were found. -One litre of lapidolyd is sold at 
20 pfennigs, value about 4 pf. 

“ German incrustation solution” prepared by Patrosio in Bochum 
(I and II), and lapidolyd made by Neuerburg in Cologne (III) con- 


tained in one litre :— 


Na,CQ3. NaHO. NaCl. Na,SO, Organic. grams. 

I. 71164 6:080 28°952 7°850 72084 = 185-860 
II. 84300 15-200 8120 5°000 27°168 = 139°788 
III. 11°572 13-600 7°796 _ 31440 = 64415 
Albert in Berlin prepares an incrustation powder resembling “ Para- 

lithicon minerale ’’ in chemical composition :— 

Fe,0; and 
CaCO;. NaCl. CaH,O,. NaHO. NaSO,. SiO, Al,0; H-O. Glue. 
2614 21:04 2413 817 828 4122 O74 334 6:94 
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Marckmann’s solution contains in 1 litre— 


BuCO;. CaCO; Sand. Organic. Na,CO;. NH,Cl. NaCl. : 
16°2 6°6 0°6 20°1 41:3 6°7 246 = 116] 


The powder introduced by Schwieger in Dessau, of which 100 kilos. 
cost 40s., consists of — 


NaCl and Fe,0, and 
Na,CO;. NaSi0;. NaSO,. Organic. Al,O3. Sand. H,0. 
14°36 12°50 0-92 14°60 0°75 12°49 44°23 


“ Desincrustant Ragosine’’ consists essentially of petroleum regi- 
dues, and is used as a substitute for tar for painting the sides of 
boilers. 

The anti-incrustating composition manufactured by Petrik and Co. 
in Bodenbach is a concentrated solution of impure sodium carbonate 
coloured blue with archil and treated with organic substances con. 
taining tannic acid. It also contains caustic soda and ammonia in 
small quantities. Its cost is 40 Austrian florins per 100 kilos. 

“ Disincrustant Marseillais”” is brought into commerce from Man. 
chester at 220s. per 100 kilos., and consists of an extract of tannin 
and catechu. 

An extract of chestnuts is brought into commerce from Esseg in 
Hungary as a preventative of boiler incrustations. 

The powder prepared by Zopfke and Rudel in Berlin (100 kilos. at 
96s.) has the following composition :— 


Na,SO, NaCl. Na,0. CaO. CO. H,0. Glue. 
15°46 14°88 12°62 28°32 8°51 14°32 5°89 


The composition made by Hein in Halle is a vegetable extract con- 
taining tannin. 

Hauff’s solution contains mainly impure soda-ley coloured reddish- 
brown. 

Engel recommends anti-incrustating solutions containing soda 
mixed with catechu ; his “ salt mixture” is composed of soda treated 
with salt. 

The fluid known as Renz’s “ Soda caustique,” is impure caustic 
soda. 

Ulmann of Ziirich sells 100 kilos. of ordinary sea-weed (Fucus vesi- 
culosus) at 150s. under the name of “ Vegetaline.”’ 

Kohn and Co.’s “ Corrasiv”’ is mainly a mixture of soda and lime, 
and has the following composition :— 

Fe,O; and Insoluble Loss by 

Na,O. CaO. NaCl. CaCO;. Al,O;. in HCl. H,O. _ ignition. 

1653 333 4°71 38°84 1-95 271 1789 1404 


Harris Hewitt’s ‘‘ patent block composition’”’ is a mixture of catechu 
and tannin wastes. D. B. 
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Electrochemical Equivalents of Silver and Copper. By F. 
and W. Kountrauscn (Dingl. polyt. J., 253, 32).—Comprehensive 
experiments show that a current of one ampére deposits per second 
11183 mgrm. of silver, 0°3281 mgrm. of copper, or decomposes 
(09328 mgrm. of water. J. T. 


Change in Volume on Melting. By R. Scuirr (Gazzetta, 14, 
181—199, and Annalen, 223, 247—268).—By means of a specially 
constructed dilatometer, the author has determined the specific 
gravities of several organic compounds at temperatures near their 
melting points. The following table shows the sp. gr. at the melting 
point, and the molecular volume of these bodies :— 


Molecular 
volume at the 
melting point. 


Dinitrobenzene ; ‘ 167 -66 
FFM occ cccccccccerccesceesvcese ‘ 157 *55 
Alphatoluiec acid . ; , 125 ‘08 
Nitrotoluene é , 121°72 
Anethol , ; 149 *34 
Dibenzyl , . 174°21 
Naphthalene ‘ 130 61 
Dighonyl ...ccccccccccccscccccececs ; . 154 °25 
SN 565.64 N erosion sndesedbabanes : : 184 ‘99 
PRORRARTEND 00.00 cc ceccccesecccoses ; > 167 05 
PEE 26.0066 b0.0600cn0s ened senesses 20° ‘ 197 -97 
Roemaphthame oo 0000 cccccesccccccece 149°16 
Dibromobenzene ........seeeeeeeeees 127 *83 
POMURIEEEED 0 ve cccccecconcccses 117 °37 
Nitrophenol (ortho) .........eeeeeee 107 “64 

(para) 108 *28 
Benzoic acid......... ery s0csees 112 °69 
Stearic acid 332 56 
I 6 cnneansnsaeuee 137 ‘51 
DEL anda téneanennnedensnad 93°94 
Nitronaphthalend ........seeeeeeees 14119 
DE ciitekvadnieewabse. Wed 86 ‘99 
Phenol (Liebermann) .........+00++ ++ 88 *42 
Nitrobenzene (Kopp) ......0eeseeeee 102 °03 
Dibromobenzene (Kérner) ........++++ 117 65 
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A close examination of these results shows that a constant altera- 
tion in composition does not produce a constant change of molecular 
volume at the melting point. This conclusion is directly opposed to 
that which Krafft (Abstr., 1882, 1272, Ber.; 15, 1171) arrived at from 
his‘research on the higher paraffins. Ww. C. W. 
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Solubility of Solid Substances in Water at various Tem. 
peratures. By J. L. Anprex (J. pr. Chem. [2] 29, 456—477).~— 
The author has repeated the estimations of the solubility of sodium 
chloride, potassium chloride, potassium nitrate, and potassium sul- 
phate, as there are differences in the values obtained by various authors. 
He details the errors which may be made in the estimations, and 
describes, with the aid of drawings, the apparatus he has had con- 
structed and has used. Three methods were employed in order to 
obtain saturated solutions :—lIst. By using an excess of the salt and 
agitating with water at a constant temperature: regular and constant 
agitation was obtained by means of a bot air motor, and continued 
for 15 hours, the salt falling through the water twice in a second. 
2nd. By making a supersaturated solution, and agitating as before 
for 14 hours. 3rd. By observing the temperature at which a known 
weight of salt dissolved in a known quantity of water. The first 
two methods were employed in a large number of estimations at 
different temperatures, and the third was employed to determine 
whether an excess of salt had any influence on the solubility: it was 
found to have none. 

From the results obtained the author has obtained the following 
formule :— 


NaCl (from 4° to 80°) 
S = 35°63 + 0007889 (¢ — 4) + 0:0003113 (¢ 4), 
The solubility from 0—4° is constant. 
KCl (from 4° to 60°) 
S = 29°33 + 035206 (¢— 4) — 0000577 (¢ 4)’, 
K,SO, (from 10° to 70°) 
S= 9219 + 0:19404 (¢ — 10) — 00003083 (¢ 
KNO, (from 4° to 60°) 
log S = 120412 + 0°019877 (¢ 4) — 0°0000882 (¢ 4)’, 
by the first method. 
KNO, (from 4° to 60°) 
log S = 1:20385 + 0-0L9896 (¢ 4) — 0°0000883 (¢ 4), 
by the second method. 


The difference in the two formule only affects the numbers in the 
second decimal. A. B. 


Influence of Dilution on the Rate of Chemical Reactions. 
By W. bE ta Croix (J. pr. Ghem. [2], 28, 478—489). 


Combustion of Diamonds. By C. Friepzt (Bull. Soc. Chim., 41, 
100—104).—The author has submitted to combustion some parti- 
cularly pure specimens of diamond. These diamonds were nearly 
colourless, and when ignited yielded very little ash. The combustion 
was conducted in a porcelain tube in a current of oxygen; this was 
prepared by heating a mixture of potassium chlorate and copper 
oxide, and was purified by passing it over heated copper oxide 
and through tubes containing potash, sulphuric acid, and phosphoric 
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anhydride. The combustion tube was connected with tubes containing 
sulphuric acid, phosphoric anhydride, and potash to collect the pro- 
ducts of combustion, and was heated by a Wiesnegg grating, the 
diamonds being contained in a platinum boat. Full details of the 
construction of the apparatus, and the precautions which were 
observed are given in the original paper. Blank experiments were 
first made with the apparatus, which showed that there were no 
errors of importance. In the first experiment, 0°4705 gram of white 
Cape diamonds in small crystals was submitted to combustion. This 
quantity yielded 0°0007 gram of ash, which was deducted from the 
original weight of the diamonds. Calculating from the quantity 
of carbonic anhydride obtained, the atomic weight of carbon is 
12017 (O = 16). Assuming the diamond to be pure carbon, and 
taking 12 as the atomic weight of carbon, the result represents a loss 
of 0:0021 gram of CO,. In the second experiment, 0°8621 gram of 
perfectly colourless Cape diamond in 25 or 30 fragmentary crystals 
was burnt; this yielded 0°0005 gram of white flaky ash. With this 
correction, 12°007 is obtained as the atomic weight of carbon (O = 16). 
The quantity of CO, obtained represents a loss of 0°0015 on the 
theoretical amount (C = 12). 

In preliminary experiments, the combustion tube was of Bohemian 
glass, which was found to be unfitted for the purpose on account of 
its fusibility at the necessary temperature. In these experiments it 
was noticed that the partially burnt diamond was not, as is usually 
stated, transformed into coke, but presented a roughened and some- 
what furrowed surface, much resembling in appearance a substance 
which had been immersed for a short time in an acid capable of 
attacking it. The ash obtained consisted of small white flakes, 
yellow in places and containing little black specks. Some of these 
flakes were attracted by the magnet, many were transparent, and 
among these were some which acted on polarised light, and therefore 
had retained their crystalline structure. Some of the Brazilian 
diamonds which were examined contained near the surface dark 
specks, which turned brown when heated without access of air to 
about the temperature of boiling cadmium. These diamonds, there- 
fore, had probably been formed at a temperature lower than this. 
Dark specks were observed in other specimens which after exposure 
by fracture entirely disappeared before the blowpipe flame, and were 
probably carbonaceous. W. R. D. 


Inorganic Chemistry. 


Preparation of Hydrobromic Acid. By A. Sommer (Dingl. 
polyt. J., 253, 215, from Jour. Soc. Chem. Industry, 1884, 20— 
23).—Hydrobromic acid may be prepared by four methods :— 
(1) Direct combination of bromine and hydrogen; (2) Decomposi- 
tion of hydrogen-compounds, such as H,S, HI, NH;, and oils, by 
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bromine; (3) Decomposition of bromine compounds with fixed metal. 
loids (especially PBr;); (4) Decomposition of metallic bromides by 
means of acids. Of the methods (1) to (3), only that with phospho. 
rus pentabromide yields good results. The author proposes to decom. 
pose zinc bromide by sulphuric acid. The zinc bromide is easily 
prepared by acting on metallic zinc with bromine-water containing 
undissolved bromine. The solution is rapidly evaporated. To obtain 
the concentrated solution of hydrobromic acid (HBr,5H,0, boiling at 
123°), 225 parts of zinc bromide are distilled with 180 parts of water 
and 196 parts of sulphuric acid, reckoned as monohydrate. To free 
the product from sulphuric acid, barium carbonate is added and the 
solution again distilled. 

Sulphides are easily converted into sul phates by first warming them 
with nitric acid and then slowly adding concentrated hydrobromic 

J. T. 


acid. 


Supposed Recombination of Oxyhydrogen Mixture in the 
Dark. By L. Ricciarpi (Gazzetta, 14, 20—23).—Rosetti, Zino, and 
Silvestri, in opposition to the universally received opinion, have stated 
that the gases composing oxyhydrogen mixture recombine slowly in 
the dark, if water is present. The author has carefully repeated 
Silvestri’s experiments, and finds that no recombination takes place, 
even after the lapse of a year. C. E. G. 


Oxidation of Carbonic Oxide by Air and Moist Phosphorus. 
By E. Baumann (Ber., 17, 283—286).—In reply to the communication 
of Remsen and Keiser (this vol., 149), the author upholds the cor- 
rectness of his former statements (Abstr., 1882, 691, and this vol., 14), 
that carbonic oxide is oxidised to carbonic anhydride by air in the 
presence of moist phosphorus. He describes careful and elaborate 
blank experiments in which a stream of air was passed over moist 
phosphorus; but although the current was in some cases maintained 
for 96 hours, no trace of carbonic acid was obtained. Immediately 
pure carbonic oxide was mixed with the air, formation of carbonic 
anhydride took place. The author adds that every experiment was 
preceded by such a blank experiment, no disconnection or rearrange- 
ment of the apparatus being made between the two. L. T. T. 


Crystalline Form of Beryllium. By W. C. Brécoer and G. 
Funk (Ber., 17, 849—850).—System hexagonal and holohedral a : ¢ 
= 1: 15801. Observed forms, coP, coP2, OP, P, and sometimes 
4P. The habitus is either’ prismatic or tabular. These forms were 
observed on preparations made by Nilson and Pettersson, and also by 


Humpidge. Zinc also crystallises in holohedral hexagonal forms. 
H. B. 


Bismuth Subnitrate. By M. Grossman (Arch. Pharm. [3], 22, 
297—307).—The only satisfactory method of testing bismuth sub- 
nitrate for arsenic is to heat it so as to drive off the nitric acid, and 
then treat it with zinc and hydrochloric acid ; the evolved gases are 
tested with acidified silver nitrate solution (EH. Reichardt, Abstr., 
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1881, 195). Crude bismuth was converted into the sulphide by 
fusion with sulphur, and digested with caustic potash solution; the 
insoluble sulphide yielded a pure subnitrate. The method is, how- 
ever, not suitable for manufacturing purposes, owing to the fusion of 
the separated sulphur during the action of nitric acid on the sulphide. 
The Hager-Deschamps process is the best: crude bismuth is dissolved 
in nitric acid, the solution poured into dilute ammonia, and the pre- 
cipitated bismuth hydroxide washed with boiling water ; zinc and lead 
present can be removed by boiling with caustic soda solution; the 
bismuth subnitrate obtained from the hydroxide is perfectly pure. 
The method of the German Pharmacopoeia, 2nd edition—fusion with 


nitre and extraction with caustic soda—gives good results; whilst 
the method described in the lst edition is uncertain. A modifica- 


tion by C. Schneider (Abstr., 1882, 18) yields better results, but is not 
H. B. 


sufficiently simple. 


Titanium. By O. F. v. p. Prorpten (Ber., 17, 727—730).—By 
heating titanium sulphide, TiS,, in a stream of dry hydrogen free 
from every trace of oxygen, titanium monosulphide is obtained as a 
black substance insoluble in alkalis, soluble only with great difficulty 
in nitric acid and aqua regia, oxidised by fusion with soda und potas- 
sium nitrate. 

Attempts to prepare a corresponding monoxide by reducing titanic 
oxide in a stream of hydrogen were unsuccessful, the reduction not 
proceeding beyond the deep indigo-blue oxide, Ti,;0;. This oxide has 
been prepared in the crystalline form by Deville (Compt. rend., 53, 
163). Ebelmen (Ann. Chim. Phys. [3], 30, 349) obtained a black 
powder approximating in composition to a sesquioxide. 

Gelatinous Modification of Titanic Acid.—This modification can be 
prepared by fusing titanic acid with potassium carbonate, washing the 
fused mass with water until the alkaline reaction has disappeared, and 
then treating the mass with hydrochloric acid (of about 35 per cent.) 
without heating. The liquid is filtered, and the filtrate on being 
allowed to stand fora time gelatinises. This fact was observed by 
H. Rose (Gilb. Annal., 1823, 73—76), but appears to have been over- 
looked, as it is not mentioned in the text-books. A. J. G. 


Note.—Gelatinous titanic acid was described by Graham (Chem. 
Soc. J., 15, 256, and 17, 325).—A. J. G. 


Relation between Luteo- and Roseo-salts. By S. M. Jér- 
GENSEN (J. pr. Chem. [2], 29, 409—422).—In former researches, the 
author has shown that the luteo-chromium and luteo-cobalt salts ure 
analogous. In this paper he shows that the luteo-salts of cobalt and 
chromium correspond completely with the roseo-salts of cobalt, chro- 
mium, and rhodium, only that the former contain 2NH;, where the 
latter have 2OH,. Ina table of the numerous luteo- and roseo-salts 
and double salts which the author has examined, it is seen that out of 
45 luteo-salts only 5 contain more OH, than is expressed by the above 
ratio, and that in 44 roseo-salts none contain less. 

The following are a few out of the numerous examples given :— 
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Luteo-salt— 

Co,12NHs3, (NOs)¢- Cr,12NH;, (NOs )<. 
Roseo-salt— 

Co,10N Hs, (NO;)¢,20H3. Cr,10NH;, (NO3),,20H2. Rh,10NH;, (NOs),,20H,, 
Luteo-salt— 

Co.12NH;,6HgCl,,20H,. Cr.12NH;,6HgC!,,20H,. 
Roseo-salt— 

Co,10N H;,6HgCl,,40H2. Cr,1LON H;,6HgCl,,40 He. 
Luteo-salt— 

I, ‘a I, 

Co,12NH,, { sho,” Cr,12NHs, { 980, 
Roseo-salt— 

Co,10NH,, 340 20H:. Rh,10NF;, { Je: 20H;. 

4 

Luteo-salt— 

Co 12N H3,Co,Cyy. Cr ,12NH3,Co.Cyj2. 
Roseo-salt— 

Co,10N H3,Co,Cy,2,20H. Cr,l0ONH3,CogCy;o,20H,. Rh,lONH3,Cc2Cy2,20H,. 


The following are two of the five exceptions :— 

Luteo-salt— 

Co,12NH;,380,,50H;.  Crl2NH;,380,50H_. 

Roseo-salt— 

CoslONH;,380,,50H, Cr,10NH;,380,,50H,.  Rb,10NH,,380,,50H). 


The analogy thus shown to exist between the luteo- and roseo-salts 
of cobalt, chromium, and rhodium is not confined to their composition, 
but holds as regards their solubilities, crystalline properties, and their 
appearance, formation, and changes. It is only therefore by their 
colour and nitrogen-estimations that the corresponding salts can be 
distinguished. As 2NH; = 34, and 20H, = 36, the percentage of 
metal is almost the same in the two series. In many cases the roseo- 
salts do not lose the 2 mols. OH, which are part of their constitu- 
tion, without a deeper decomposition, but if they do, purpureo-salts 
are formed. These properties enabled the author to confirm the re- 
sults of other authors. 

The author describes the crystalline forms of the various salts, 
showing that the corresponding salts of each series have the same 
form. Thus the nitrato-sulphates, bromo-sulphates, and iodo-sul- 
phates of luteo-chromium and luteo-cobalt, and roseo-chromium and 
roseo-cobalt, all crystallise.in regular octohedrons, and the sodium 
pyrophosphate and sulphato-platinochloride double salts crystallise 
alike in bright regular six-sided plates. The platinobromides 
(3PtBr,) of luteo-chromium and roseo-cobalt form copper-coloured 
precipitates of quadratic or eight-sided plates. The platinobromides 
(2PtBr,) of luteo-cobalt and roseo-cobalt are indistinguishable, both 
forming long bright four- or six-sided needles, having the appearance 
of crystals of chromic anhydride. The mercurio-chlorides (6HgC);) 
in all cases form long narrow four- or six-sided needles. The ferri- 
cyanides and cobalticyanides of roseo-cobalt, roseo-chromium, and 


1+ om 


= “eT Fea & ee 
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roseo-rhodium cannot be distinguished under the microscope from 
the corresponding luteo-cobalt and luteo-chromium salts. The auro- 
bromo-sulphates of roseo-cobalt, roseo-chromium, roseo-rhodium, 
luteo-cobalt, and luteo-chromium show dichroism, the colours being 
deep violet-blue and bright olive-green. The auro-chloro-sulphates of 
luteo-cobalt and roseo-cobalt are also, but in a much smaller degree, 
dichroic. If the nitrates of luteo-chromium or ]uteo-cobalt in dilute 
solution are precipitated by concentrated nitric acid, they crystallise 
in long narrow needles; if in concentrated solution by dilute nitric 
acid, they crystallise in quadratic plates or pyramids. The roseo- 
salts behave in a precisely similar way, only that in the roseo- 
chromium and roseo-cobalt salts the prism form predominates; in 
the roseo-rhodium salts, the plate form. 

The luteo- and roseo-salts also resemble each other in their forma- 
tion, and the author has already shown this (J. pr. Chem., 23, 229). 
The most convenient way to prepare roseo-salts is to treat the 
purpureo-salt with alkalis, such as silver oxide and water, or soda, or 
dilute ammonia. By using concentrated ammonia and taking pre- 
cautions to prevent evaporation, luteo-salts are formed, as Mills has 
shown (Phil. Mag. [4], 35, 245). 


On treating roseo-haloid salts with the haloid acids, the corre- 
sponding purpureo-salts are formed. This property does not belong 
to the luteo-cobalt haloid salts, but is possessed by the luteo-chro- 
mium salts. Luteo-chromic chloride, even with cold concentrated 
hydrochloric acid, forms chloropurpureo-chromic chloride. The 
bromide changes in the same way, more slowly with hydrobromic 


acid, but the action of hydriodic acid on the iodide is very slight. 
The author enumerates numerous other points in which the two 
series of salts agree. For example, many luteo- and roseo-salts are 
precipitated by acids with complete double decomposition (in contra- 
distinction to the purpureo-salts) ; both luteo- and roseo-sulphates are 
capable of forming double salts, in which 1SQ, is replaced by 2NO,, 
2Cl, 2Br, 1PtCl., LPtBr,, 2AuCl, or 2AnBr,; both luteo- and roseo- 
nitrates form double salts, in which 4NQ, are replaced by 2PtCl,; 
both luteo- and roseo-chlorides form double salts with 2HgCl, and 
6HgCl,; and both form three double salts with platinic chloride con- 
taining 1, 2, or 3 PtCl,. 

The chief difference in properties between roseo- and luteo-salts is 
that roseo-salts (when not combined with mercuric chloride, platinic 
chloride, &c.) are dissolved by ammonia with formation of basic salts. 
Luteo-salts are not decomposed by ammonia, and are less soluble in it 
than in water. 

The author proposes the following structural formule for these 


salts :— 
(-H,O,X H,N,X 
H;N,H,N,X H,N,H,N,X 
R.< H;N,H,N,H;N,X R, H,N,H;N,H;,N,X 
H;N,H;N,H;N,X H;N,H;N,H;N,X 
H;N,H;N,X H;N,H;N,X 
| H,0,X H,N,X 
Roseo-salts. Luteo-salts. 
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In these formule H,O' has the same function as H,;N’. The luteo. 
salts are therefore primary amines, the purpureo-salts partly primary 
amines and partly metallic salts, and the roseo-salts partly primary 
amines and partly primary ovines, that is, compounds containing 
tetrad oxygen, corresponding to the sulphur in the sulphines. The 
author states the grounds on which he bases this. A. B. 


Mineralogical Chemistry. 


Elasticity of Crystals of the Regular System. By K. R. Koca 
(Jahrb. f. Min., 1884, 2, Ref., 156).—The author has already deter- 
mined the coefficients of elasticity of rock salt; he has now extended 
his observations to sylvine and sodium chlorate. The final results 


E,. Ey. 

2088 

4030 3395 
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The coefficients E, and E, are expressed in — we. conn E, was de- 
square mm. 


termined from the deflection of rods, the longitudinal axis of which 
was perpendicular to the face of the cube, E, from rods perpendicular 
to the face of the dodecahedron. The results in the case of NaClO, 
are only provisional ; those for sylvine, on the other hand, are exact to 
0°5 per cent., from numerous observations on 15 rods from three crys- 
tals, so that the author concludes that the coefficient of elasticity of 
sylvine for a given direction is always the same. B. H. B. 


Dilatation of Crystals on Change of Temperature. By L. 
Fiercuer (Jahrb. f. Min., 1884, 2, Ref., 153—154).—With the view 
of testing the author’s theory of the possible want of permanency of 
the thermic axes, Beckenkamp made measurements of the angles of 
anorthite, axinite, and orthoclase at temperatures of 20°, 80°, 140°, 
and 200°. From these measurements he deduced the positions of the 
thermic axes. He found that, whilst the variation in the case of 
uxinite and orthoclase is within the limit of experimental errors, in 
the case of anorthite, the axis of minimum expansion for 20—80° 
forms an angle of 264° with the corresponding axis for 20—2U0°. 
An examination undertaken by the author to test this remarkable 
result shows it to be due to experimental error. B. H. B. 


Isomorphous Minerals which are not Chemically Analogous. 
By C. Ramme spere (Jahrb. f. Min., 1884, 2, Mem., 67—74).—Among 
minerals, especially among silicates, groups occur, the members of 
which have the same or nearly the same crystalline form, or, in other 
words, are isomorphous. Their constitution in some instances is per- 
fectly analogous, whilst in others this is not the case. The latter are 
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of special interest, as it is usually thought that isomorphous bodies 
must have an analogous constitution, or, in fact, that analogous 
constitution is the basis of isomorphism. To the silicate groups, the 
members of which have an analogous constitution, belong the olivine 
group, the augite group, the garnet group, the tourmaline group, and 
the group comprising epidote and vesuvian. Silicate groups, how- 
ever, exist in which, notwithstanding the similar form, the constitu- 
tion is not analogous. In the felspar group the difference extends 
from the mono- to the tri-silicates. By Tschermak’s law, the nature 
of the lime-soda felspars is rendered clear. From the ratio #t: Si 
may be deduced that of Na: Ca. The two members are known from 
the molecular mixture of which each intermediate member is pro- 
duced. It is thus shown that silicates, the constitution of which is 
not analogous, can be isomorphous. In the mica group, the members 
of which have certainly one and the same form, the constitution 
varies to a small extent. They are partly dibasic silicates, and partly 
combinations of the latter with normal silicates. The preceding re- 
marks are supported by examinations of the groups of scapolite, 
chabasite and phillipsite, and they tend at the same time to show how 
certain chemical ideas are entirely misunderstood by many mineral- 
ogists. 

SSidgren has recently described a manganese arsenate from Nord- 
marken, which he calls allactite, and which has the form of vivianite 
and cobalt-bloom, but contains 4 mols. less H,O and 4 MnO more. 
Instead of writing | 4MuETO. \ , he represents the 4MnO as replac- 
ing 4H,O, in order to explain the isomorphism by analogy. He 
should properly have written— 


Vivianite = H,.FesP,0 16 
Allactite — (H,Mn,) Mn;As,0,,. 


Forty years ago Hermann enunciated the law that among iso- 
morphous compounds not of analogous constitution there are always 
two terminal members, from the mixture of which, in various propor- 
tions, all the others are produced. This theory has never been largely 
adopted, as it is based on hypotheses which cannot be proved by experi- 
ment. Tschermak’s law, however, is of great scientific value, and it 
would not be less important to prove similar laws for other groups in 
which similar form is accompanied by dissimilar constitution. For 
this purpose, it would, however, be necessary for the two terminal 
members to be actually known. Unfortunately Tschermak himself, in 
a memoir recently published, regards the minerals belonging to the 
scapolite series as mixtures of two terminal members—a lime-alumina 
silicate and a soda-alumina silicate. The former he calls meionite- 
Silicate, CayAd,Si,0.,, and regards it as a combination of 5 mols. 
dibasic with 1 mol. tribasic silicate. This compound has not yet been 
discovered, as meionite itself contains a certain amount of the second 
terminal member, which he calls marialite-silicate, and regards as a 
compound of 2NaCl + 3(Na,AtSi,O,,), in which the second member 
has the formula of albite. As he adopts the formula NagAd,SijgO,Cl., 
he assumes that the O is replaced by Clz. If the silicate and chloride 
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compounds are regarded in this way, the following results are obtained 
for sodalite :— 


2NaCl ’ 
& i 3N o1Si,0, | NayAtSi,0,,Ch. 


1 . 
- { 2No.43Si,0, } = NayAt,Sis02Ch. 


In other words, the sodalites A (Greenland, Ischia, Salem, Litchfield, 
Vesuvius) consist, like the meionite-silicate, of 5 mols. bibasic and 
1 mol. tribasic silicate, whilst the sodalites B (Ditro, Bolivia) must 
contain 7 and 1 mol. respectively. The formula of apatite trans- 
posed in the same way would no longer represent a phosphate. All 
scapolites too must contain chlorine, which is not the case. The 
marialite mixture containing 4°2 per cent. chlorine is, however, up to 
the present time merely hypothetical. In just the same way, Fre. 
senius traced the members of the phillipsite group from two terminal 
members, one of which is desmine and the other an hypothetical 
hydrate of the anorthite mixture. Still more arbitrary is his theory 
of two such terminal members in the chabasite group, as neither of 
them have, up to the present time, been shown to exist. 


B. H. B. 
Mineralogical Notes. By V. v. Zernarovicnu (Jahrb. f. Min, 
1884, 2, Ref., 157—159).—The author gives an account of several 
new and interesting occurrences of minerals at localities in the Tyrol, 
formerly unknown in this respect. The minerals from the Ziller- 


grund described are: harmotome, scolezite and adularia, desmine, 
and calcite. The minerals from the Stillupp Valley are: apatite, 
pericline, titanite, ratile, and laumontite. B. H. B 


Sulphur from the Fumaroles of Montecito in the Island of 
Ischia. By A. OatioLoro (Gazetta, 14, 30—31).—During the obser- 
vations which the author made on the gaseous emanations of Ischia, 
he noticed in the fumarole of Montecito, near Casamicciolo, some 
prismatic crystals of sulphur, apparently monoclinic, amongst those 
of the ordinary trimetric form. On making careful search in the 
same neighbourhood, he found some magnificent prismatic crystals of 
sulphur but little coloured and quite transparent; some of them 
5 mm. long. He has submitted them to Scacchi for crystallographic 
measurement. C. E. G. 


Cobalt-, Nickel-, and Iron-Pyrites. By L. W. McCay (Jahrb. f. 
Min., 1884, 2, Ref., 161—163).—Saglorite from Schneeberg gave on 
analysis the following results :— 

As. 8. Ni. Co. Fe. Bi. Total. 
6633 O16 2776 O64 #£«trace S11 100:00 

The radiated fibrous safflorite from Wolfgang Maasen, near Schnee- 

berg, gave the following analytical results :— 


As. 8. Co. Fe. Ni. Cu. Bi. Quartz. Total. Sp. gr. 
65°02 049 1600 11:20 trace 065 0°37 582 99°55 7:28 
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The safflorite from Bieber, the spathiopyrite of Sandberger (Abstr., 
1884, 405) gave :— 


As. 8. Co. Fe. Ni. Bi. Cu. Total. Sp. gr. 
6327 130 1312 1438 4188 124 O26 10045 7:26 


From the author’s investigations, it is clear that there is a rhombic 
modification of smaltine which only approaches to the formula RAs. 
The compact grey ferruginous and heavy varieties must also be 
regarded as rhombic modifications of smaltine. This rhombic modifi- 
cation was discovered by Breithaupt, whose name “ safflorite” should 


consequently be retained. 
Cheleutite——This name was given by Breithaupt to bismuth-cobalt 


ore. The analyses of two specimens from Schneeberg gave :— 


As. 8. Co. Fe. Ni. Cu. Bi. 
I. 75°09 1°30 12°46 5°16 3°01 158 0°78 
II. 45°30 1:10 8°42 3°08 2°18 0°72 trace 
Quartz. Total. Sp. gr. 
I. 042 99°80 6°30 
II. 39°00 99°80 6°35 
The author is of opinion that the mineral, which in composition 
and properties resembles skutterudite, does not belong to this species 
but to smaltine, as its specific gravity is so low. Under all circum- 
stances, the name bismuth-cobalt ore must be dropped. If it is to 
have a special name, Breithaupt’s name, cheleutite, is to be preferred. 
Chloanthite from Schneeberg.—A specimen of ore described in the 
Freiberg collection as safflorite proved to be chloanthite, with the 
following composition :— 
As. 8. Ni. Co. Fe. Bi. Total. 
68°40 1:06 24°95 4°20 0°69 0°21 99°51 
The analysis of chloanthite from Schneeberg gave :— 
As. 8. Ni. Co. Fe. Cu. Total. Sp. gr. 
7540 O73 1190 342 750 O89 9934 6°54 
Formula R,S;. 


Radiated mispickel, from Orawitza, formerly regarded by Breithaupt 
as glaucodote, and by Tschermak as alloclase, has the following 
composition :— 

As. 8. Fe. Co + Ni. Total. Sp. gr. 
45°19 19°80 33°60 1:40 99°99 6°05 

Cobaltine from Schladming.— 


As. 8. Co. Fe. Ni. Au. Total. 
43°12 18°73 29°20 5°30 3°20 trace 99°55 


Arsenical pyrites from Hiittenberg (Hiittenbergite).—After the 
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removal of 1°70 per cent. of bismuth, the following analytical results 
were obtained :— 


As. 8. Fe. Total. Sp. gr. 
68°87 1:09 29°20 99°16 6°75 


Smaltine from Schneeberg.— 


As. 8. Co. Fe. Ni. Cu. Total. Sp. gr. 
7153 «138 )=«=6:1807) 731) =—102— ss O01) 99°32 5466 


Geierite from Breitenbrunn (7FeS, + 6Fe,Aszy). 


As. 8. Fe. Sp. gr. 
61°40 6°73 31°20 31°20 


Mispickel from Queropulca in Peru.— 


As. 8. Fe. Cu. Total. Sp. gr. 
42°54 20°96 35°03 0°47 99-00 6069 
B. H. B. 
Mispickel from Auerbach. By G. Macet (Jahrb. f. Min., 1884, 
2, Ref., 166—168).—In the granular limestone of Auerbach, three 
different types of mispickel occur. The crystals belonging to type I 
are of rather frequent occurrence. They attain a size of 1—4 mm., 
sometimes 5—9 mm., and exhibit the usual simple forms of mispickel : 
coP, }Pco, Poo. Of these }Pco predominates. The analysis gave 
the following percentage composition :— 


8. Fe. 
20°39 35°812 
Cleavage ooP. 


The crystals belonging to type II are extremely rare. They attain 
a size of 3—5 mm., sometimes 6—9 mm., and are columnar. The 
faces observed were the following: coP, 4Pco, Poo, P2, Poo, 2Pco, 
and the new face 8Pco. Cleavage along coP could not be observed; 
distinct basal cleavage. The mean of two analyses gave :— 


8s. As. Fe. Total. 
19°911 44-106 35°041 99-058 


The mispickel of types I and II agree very well with the series of 
Arzruni and Baerwald (Abgtr., 1884, 404) :-— 


Axisa. S found. S calculated. 
Mispickel from Ehrenfriedersdorf.... 067811 19°761 19°748 
- Auerbach (type II).. 0°67830 19911 19°794 
Plianian 0°67960 20°080 20°099 
Mispickel from Sala 068066 20410 20°351 
in Auerbach (type [).... 0°68185  20°639 20°530 
- Joachimsthal 0°68215 20520 20°701 


Type III is, unfortunately, only represented by a single specimen. 
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To two crystals crossing along Pco, a third is added according to the 
same law, forming a drilling. The crystals exhibit the faces }Pco, Poo, 


coP. B. H. B 


Crystallised Voltzine. By G.Crsaro (Jahrb. f. Min., 1884, 2, 
Ref., 166).—On the surface of a mixture of blende and galena, the 
author found crystals resembling radiated antimony glance needles. 
They are flat, compressed, rectangular needles, bounded above by 
rhombic octahedra, translucent, of a pale orange colour, and with 
waxy lustre. The physical and chemical properties are those of 
blende, except that the crystals contain rather less sulphur. The 
author supposes that the mineral is either a pseudomorph of blende 
after antimony glance, or, as is more probable, crystallised voltzine. 


H. B. 


Occurrence of Iron in Mexico. (Dingl. polyt. J., 252, 527.)— 
In the province of Durango, the so-called Cerro de Mercado iron 
mountain occurs, which is 1100 m. long, 335 m. wide, and 195 m. 
high, and represents a mass of about 200 million tons of ore. The 
ore which exists under this mountain is said to contain more iron 
than the quantity obtained in England during 350 years. The 
following analysis gives the average composition of this ore :— 


Fe,0,. FeO. MnO. TiO,. CaO. MgO. SO. 
2071 77571 C113 0°710 5°050 6°364 0°212 


Loss on Other 
P,O;. SiO. ignition. ingredients. 
3°041 7°760 1984 1/124 


The pig iron produced from this ore contained 0°771 per cent. 
silicon, 0°428 per cent. sulphur; the bar iron showed 0°105 per cent. 
silicon and 0°193 per cent. phosphorus. D. B. 


Pitchblende and Xenotime from Norway. By W. C. Bric- 
cer (Jahrb. f. Min., 1884, 2, Ref., 170—171).—Pitchblende from 
Moss.—The forms observed were: O,and coO. Colour black; streak 
greenish-black. H.=6. Sp. gr.9°03. The analysis gave the follow- 


ing results :— 


SiO, UO; UO, PbO. FeO. CaO. 4H,0. Total. 
031 3823 5042 972 O25 O21 070 99°84 


corresponding with the formula R;0,, = 3RO, + 2RO;. 

Xenotime occurs frequently in many pegmatite veins in various 
parts of Norway. The occurrence at Naresté, near Arendal, is 
especially remarkable. It there forms aggregates on chloritic mag- 
nesia mica. The dark brown crystals exhibit the forms P, ooP, 3P3. 
Xenotime may easily be distinguished from monazite, which accom- 
panies it, by its prismatic cleavage. The character of the double 
refraction of xenotime is positive. B. H. B. 
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A Uranium Mineral from Moss, and on the Occurrence of 
Uranates Generally. By C. W. Biomsrranp (J. pr. Chem. [2] 29, 


191—228).—The mineral, which was found at Annerid, in the 
vicinity of Moss in Norway, is iron-black in colour, sp. gr. 8°73, 
hardness 5—6. Fracture, splintery. The following results were 
obtained on analysis :-— 


U,0,. SiO, PbO. ThO. CeO. YO. FeO. CaO. H,0. 
80°97 O81 841 564 038 242 126 030 083 = 101-02 


The mineral, which has been named bréggerite by the author, is 
closely related to cleveite. The author points out that, according to 
our present knowledge, the natural uranates, of which pitchblende 
may be taken as the type, are built up according to the formula 
3RO,U0;, in which the uranic oxide uniformly appears as an ortho- 
acid, whilst the basic portion of the molecule is principally composed 
of uranous oxide, the latter being, however, always partially replaced 
by lead or some kindred metal. For true pitchblende or uranine the 
most probable formula is shown to be 7U0,,Pb0,5U0, = U;Pb(U0), 
or UPbO,U + 2U,;(0,U);. Of the thoruranines there are two forms 
known—(1) bréggerite, for which the formule UO,,RO,UO, = 
URO,U, or 6URO.U + U,(0,U), are suggested; and (2) cleveite, 
U0ARO,2U0, + 4aq = UR,(O,U), + 4aq. Pr. F. FF. 


Herderite. By A. Werspacu (Jahrb. f. Min., 1884, 2, Mem., 134 
—136).—The analysis of a specimen of herderite from Ehrenfrieders- 
dorf, in the collection of the Freiberg School of Mines, gave the 
following results:—(I.) The results obtained by Hidden in the 
analysis of herderite from Stoneham, Oxford Co., Maine (Abstr., 
1884, 827), are added (II.)— 


CaO. Be,O;. Al,Os.  — Feo03. P.O;. Loss. 
I. 34°06 8°61 6°58 1:77 42°44 6°54 
Il 3321 15°76 —_ —_— 44°31 6°72 


The herderite from Stoneham has also been analysed for the author 
by Winkler, who found in 101‘7 mgrms.— 


CaO. Be,O;.  Al,O;.  Fe,03. P.O; 4H,0. Total. 
33°67 14°84 2°26 118 41°51 6°59 100°05 


For the substance free fyom aluminium and iron the formula would 
be: CasBe,P,0O,, + 4H,0, demanding— 


CaO. Be,0;. P.O;. H,0. 
34°13 15°34 43°23 7°30 
B. H. B. 


Richellite. a New Mineral Species. By G. Cersaro and G. 
Despret (Jahrb. f. Min., 1884, 2, Ref., 179).—At Richelle, near Visé, 
a mineral occurs which has the following composition :— 
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P,O;. Fe,03. Al,03. CaO. H,0. HF. Total. 
28°78 28°71 1°81 5°76 29°43 611 100°60 


On heating it, the substance suddenly gave off fumes of hydrofluoric 
acid, changing from its original bright yellow colour to a brownish- 
red, and no longer contained any fluorine. The authors, therefore, con- 
clude that fluorine was not present as VaF,. The mineral, formerly 
regarded as a variety of delvauxite, is, therefore, new. It forms 
bright yellow masses, with resinous lustre. H. = 2—3. Sp. gr. 2. 
Its tenacity is very weak. The water given up at 100° (23°33 per 
cent.) is free from hydrofluoric acid. Before the blowpipe, it fuses 
easily to a black, slightly magnetic enamel. It is easily soluble in 
acids, and gives a distinct fluorine reaction. The mineral is associated 
with halloisite, allophane, and a greenish iron phosphate. The 
authors calculate from their analyses that richellite contains 2 mols. 
P.0;, 2 mols. R,O,, 1 mol. CaO, 3 mols. HF, and 16°6 mols. H,O, and 
they are of opinion that the fluorine is combined with _, 

. H. B. 

Natural Hydrous Double Sulphates. By J. Buaas (Jahrb. f. 
Min., 1884, 2, Ref., 163—165).—In the neighbourhood of Madeni 
Zakh, in Persia, the hydrous double sulphates, voltaite, metavoltine, 
and botryogen occur as decomposition-products of a trachytic rock 
containing iron pyrites. 

Voltaite—The crystals appear to be regular, with the combination 
0, coNce, co0, mOm. Colour greenish-black. Streak greyish-green. 
Fracture conchoidal. Greasy lustre. Brittle. H. = 2—3. Sp. gr. 2°6. 


Soluble with difficulty in cold water. The analysis gave the following 
results :— 


805. FeO; Al,0; FeO. MgO. K,O. Na,O. HO. Total. 

4912 1385 372 524 735 237 162 1660 99°87 

Formula 3A1,0;,7Fe,0;. This analysis does not exactly agree with 
the analyses of voltaite by Abich and Tschermak. 

Metavoltine.—System hexagonal. Colour sulphur-yellow. H. = 2°5. 
Sp. gr. 2°53. The analysis gave the following results :— 

SO, FeO; FeO. <K;0. Na. 4,0. Total. 
46°90 21:20 2°92 987 465 14°58 100°12 

Molecular proportion of SO,;: Fe,0;: RO: H,O = 13:3:5: 18; 
RO being 3FeO,7K,0,5Na,0. From this the formula 

5RO.3R,0;.12S0;+18H,0 
is deduced. 

Botryogen forms compact, crystalline masses of brownish-violet 
colour and glassy lustre. Streak violet-white, brittle, transparent in 
thin plates. H. = 2°5. Sp. gr. 2°138. Soluble in cold water to a 
brownish-violet solution. On the addition of sulphuric acid the 
colour disappears. The analysis gave :— 

SO. Fe,03. FeO. MgO. H,0. Total. 
40°95 20°50 4°12 3°59 30°82 99°98 


Formula RSO, + Fe,(SO,); + 13H,0, in which R = 5Fe,7Mg. 
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This analysis agrees with the composition of roemerite, except that in 
the latter R is replaced by 2Zn,7Fe, and that the percentage of H,0 is 
also rather smaller. The author consequently regards botryogen and 
roemerite as identical. . H. B. 


Conversion of Rutile into Ilmenite. By A. v. Lasauxx (Jahr), 
f. Min., 1884, 2, Ref., 165—166).—The author describes the pseudo. 
morphs of titanic iron after rutile from Vannes. The alteration begins 
by the addition of FeO, and the separation of FeTiO;, more FeO sub. 
sequently enters the isomorphous mixture with the FeTiOs, and 
titanic iron is finally formed containing more Fe,0; than FeO. The 
author supposes that FeTiO; is replaced by Fe,O;, and that every 
variety of titanic iron could be formed in this way. He therefore 
regards all titanic iron produced in the same way from rutile as 
isomorphic mixtures of m(FeTiO,) and n(Fe.0;), and not as mixtures 
of Fe,0;,Ti,0;. Probably, two varieties of titanic iron must be dis. 
tinguished : (1) original (FeTi),O;; and (2) FeTiO,, of undetermined 
crystalline form, originating from rutile. B. H. B. 


Melanophlogite. By G. Spezia (Jahrb. f. Min., 1884, 2, Ref., 
177—178).—Minute cubes and crystalline aggregates of melano- 
phlogite occur implanted on a thin coating of opal covering sulphur 
crystals from Sicily. The cubes become black on the surface when 
heated. This black colour is due to carbon. Melanophlogite also 
occurs, like the opal, covering sulphur crystals, or in the form of 
small stalactites; an analysis of the latter form was made with 
0°1196 gram, the results being as follows :-— 

Loss on 
SiO,. SO. C. Fe,03. ignition. 
89°46 5°60 1°33 0°25 2°42 
B. H. B. 

The Felspars of Pantelleria. By H. Firstver (Jahrb. f. Min., 
1884, 2, Ref., 171—176).—The volcanic island of Pantelleria consists 
of (1) phonolites and liparites in beds; (2) rocks of the oldest crater, 
consisting of older and more recent augite-andesites ; (3) rock of the 
most active period of eruption; pantellerite, a dacite-like rock with 
triclinic felspar. Most of the felspars described are from this rock. 
(4) Rock of the most recent craters, felspar-basalt. The trachytic 
rocks of the island are very rich in felspar. The felspar crystals 
frequently separate out by weathering. Among these, orthoclase 
crystals are rare; they all have a larger percentage of sodium than 
usual, whilst a larger pereentage of potassium is met with in the 
plagioclase. The paper gives elaborate details of the crystallographic 
and optical characters of the following felspars: (1) monoclinic 
felspar (soda orthoclase) from the white liparite of the Lake Bagno 
dell’ Aqua, and from Cala Porticello; (2) triclinic felspars (micro- 
cline albite series). These occur in the rocks which are more recent 
than liparite, and which contain no orthoclase. The felspars 
described in detail are plagioclase from the older augite-andesite, 
plagioclase from the augite-andesite lava, and plagioclase from the 
pantellerite lava. B. H. B. 
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Rubellan. By M. W. Hoitrune (Jahrb. f. Min., 1884, 2, Ref., 
168—170).—The crystals of rubellan from the basalt-lava of the 
Laacher See are of a reddish-brown colour, and variable in their 
physical properties. Sp. gr. 2°50—2°86. They cleave easily in one 
direction, and all are optically biaxial.. The microscopic examina- 
tion shows that rubellan is not a purely homogeneous substance, but 
contains inclusions of various kinds. The chemical analysis of three 
specimens gave the following results :— 


SiO». TiO, AlO, FeO, FeO. MgO. K;0. Na,O. H,O. Total. 
1. 3590 065 15°34 2769 324 11°31 1:59 138 331 100-41 
Il. 3697 080 17°94 2281 1:50 11-97 1:60 1:42 361 98-62 
Ill. 3709 1:24 17:02 25°96 1:19 11:53 2-01 0°38 466 101-08 


Hot hydrochloric acid, after 15 hours’ action, dissolved :— 
I. III. 
Al,O3........ 14°83 per cent. 17°74 per cent. 
, 22:31, 
11°61 = 


The mica substance always contained a quantity of iron-ochre. 
A constitutional formula cannot be calculated for rubellan, as it is 
not homogeneous, but merely an alteration-product of mica or augite. 

B. H. B. 

Synthesis of Pyroxene. By C. Dorrrer (Jahrb. f. Min, 1884. 2, 
Mem., 51—66).—The assumption by silicates of the form R’” R’”,SiO, 
explains very satisfactorily the complicated constitution of the 
pyroxenes, and has, on that account, been largely adopted. No exact 
evidence for it, however, exists. It is of interest, therefore, to inves- 
tigate experimentally the question whether, by fusing together diop- 
side and Al,O, or Fe,0;, pyroxenes may be obtained, the constitution 
of which cannot be explained by the assumption of the silicate 
R”0,R'",0,,Si0., and, secondly, to find out whether these silicates 
crystallise, and whether they agree with pyroxene. All the experi- 
ments were effected in a Leclerq-Forquignon furnace in platinum 
crucibles with 4—6 grams of the substance. The result of the expe- 
ments was that the silicates RO, R’”,0;, SiO., which have, up to 
the present time, been regarded as purely hypothetical compounds, 
crystallise and exactly resemble in their properties the augites pro- 
duced by the fusion of natural augites. With the exception of the 
solubility, which is generally greater than that of the augites pro- 
duced in nature, these artificial products perfectly coincide with the 
natural augites, and consequently the theory, according to which 
such silicates are actually present in these natural augites, receives 
renewed support. B. H. B. 


Hydrated Double Silicate of Zinc and Aluminium. By G. 
Crsaro (Jahrb. f. Min., 1884, 2, Ref.,177).—The author found a new 
mineral on smithsonite of unknown locality. It formed fibrous 
lamellar masses of yellowish-white colour, which could be scratched 
with the finger nail, and could be separated into fibres like asbestos. 
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The mineral has a silky lustre, is fusible to a white enamel, and gela. 
tinises with nitric acid. The analysis gave the following results :— 


SiO,  Al,0; ZnO. CuO. 4H,O. CaO. CO, 
20°1 13°9 47:0 trace 13°2 2-0 38 
B. H. B. 


Analysis of the Water of a Thermal Spring in the Island of 
Pantellaria. By G. Bricnone (Gazzetta, 14, 42—54). 


Organic Chemistry. 


Hydrocarbons from American Petroleum and their Deriva. 
tives. By G. Lemoine (Bull. Svc. Chim., 41, 161—166).—Schor. 
lemmer having isolated two isomeric octanes from American petroleum, 
the author has investigated the higher homologues in order to 
discover whether corresponding isomerides were present. The 
petroleum used in the investigation was a fraction obtained by dis- 
tillation on the large scale, and having the mean density of the nonane 
studied by Pelouze and Cahours (0°74 at 15°). This liquid was sub- 
mitted to a series of fractional distillations in Le Bel and Henninger’ 
apparatus. The fractions were purified from olefines by treatment 
with bromine and subsequent distillation in a vacuum. The propor- 
tion of olefines present was about 30 per cent. The octane, nonane, 
and decane obtained in this way were substantially the liquids described 
by Pelouze and Cahours. Chlorine-derivatives of these hydrocarbons 
were obtained by the action of chlorine below 65°. The derivatives, 
after purification, were converted into the alcohols by heating them 
with alcoholic potassium acetate in sealed tubes at 156°. The acetate 
thus obtained was saponified with potash in the usual way, and the 
alcohol separated from the corresponding olefine by fractional distil- 
lation. The constants determined were boiling point, density, and 
vapour-density. 

Octane.—This hydrocarbon and its derivatives have already been 
described by other investigators. In the present instance, the octane 
was isolated merely for the purposes of comparison. It was obtained 
by four distillations, and was not treated with bromine. B. p. 121° at 
779 mm., 82° at 212 mm.; 63° at 110 mm., 31° at 27 mm. Pelouze 
and Cahours give 116—118° as the boiling point at ordinary pressures. 
The two octanes examined by Schorlemmer boiled at 119—122° and 
122—125°. The density of the liquid was 0°732 at 12°1° (0°725 at 
15°, Cahours). Vapour-density 4°03, determined at 179°. An analysis 
of the hydrocarbon showed that it contained 84°6 per cent. of carbon, 
15°1 of hydrogen. 

Nonane.—Prepared by seven distillations of the original petroleum 
and subsequent treatment with bromine, followed by tive distillations 
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ina vacuum. B. p. 135—137°; sp. gr. 0°742 at 12°4° (0°741 at 15°, 
Cahours) ; vapour-density 4°59, determined at 180°. An isomeride 
was obtained by ten fractional distillations, followed by two successive 
treatments with bromine and five fractional distillations in a vacuum. 
B. p. 129°5—131°5°; sp. gr. 0°743 at 0°, 0°734 at 12°7°, 0°731 at 16°, 
0725 at 24°7° (0°741 at 15°, Cahours) ; vapour-density 4°47, deter- 
mined at 190°. 

Monochlorononane.—This was prepared from the second isomeride 
(b. p. about 132° at 759 mm.; sp. gr. 0°730 at 23°8). B. p. 180—184° 
(196° with partial decomposition, Cahours) ; sp. gr. 0°911 at 23°3°, 0°908 
at 25°8 (0°899 at 15°, Cahours) ; vapour-density taken at 231°6° with 
partial decomposition, 5°94. 

Nonylie Alcohol.—This was prepared from a nonane boiling between 
130—135°. B. p. 186—189°. (The aleohol—b. p. 200°—examined by 
Pelouze and Cahours was prepared from nonane boiling at 136—138"). 
Sp. gr. 0°855 at 18°5°. An ultimate analysis gave C 75:7 per cent., 
H 13°3 per cent. 

Nonylene.—This body was separated from the alcohol by fractional 
distillation. B. p. 133—136° (140° Wurtz); sp. gr. 0°853 at 18°4°. 
This olefine is isomeric with that obtained from metaoleic acid 
(b. p. 110°) by Fremy. 

Decane.—Obtained by 15 fractional distillations of the petro- 
leum, and purification of the liquid by bromine, followed by two dis- 
tillations in a vacuum. B. p. 151—160° at 757 mm., 67°5° at 36 mm. 
(at the ordinary pressure 160°, Pelouze and Cahours; 155—157°, 
Wurtz; 155—160°, Cloéz); sp. gr. 0°764 at 0°, 0°753 at 15°6, 0°751 at 
17°, 0°739 at about 35°5 (0°757 at 15°, Cahours; 0°760 at 15°, Cloéz) ; 
vapour-density 4°95, determined at 200°7°. 

Monochlorodecane.— This was prepared from the decane just 
described (b. p. 155°). B. p. 201—203° (200—204°, Pelouze and 
Cahours) ; sp. gr. 0°908 at 19°. 

Decylene.—Monochlorodecane, purified by three fractionations, was 
heated for 17 hours at about 110° with an excess of alcoholic potash. 
The product was treated with water, the hydrocarbon dried by calcium 
chloride, and rectified by distillation. B. p. 159—174° (158—160*, 
Pelouze and Cahours) ; sp. gr. 0°855 at 14°. 

Decylie Aleohol.—This was prepared by the general method from 
monochlorodecane, and was separated from decylene by fractional 
distillation. After two rectifications, it boiled at about 200°. Sp. gr. 
0858 at 18°5°. A combustion gave C 7671, H 14-2. 

The author intends to verify and complete these results, using 
another specimen of petroleum. The hydrocarbons described above 
appear to be isomeric with those obtained by Krafft from the fatty 
acids, W. R. D.z 


Chlorine-derivatives of Dibromodinitromethane. By S. N. 
Losanitscu (Ber., 17, 848—849).—It has been shown previously that 
dibromodinitromethane reacts with alkaline hydroxides to form salts ; 
thus CBrK(NO,), is formed with potassium hydroxide (Abstr., 1883, 
564). Chlorine passed through an aqueous solution of this compound 
causes the separation of chlorobromodinitromethane, re NO,),, as 
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an oil. By the action of potash on this in alcoholic solution, the crys. 
talline compound CCIK(NO,), is formed: by passing chlorine into 
its aqueous solution, it is converted into dichlorodinitromethane, 


CCl,(NO,)2, an oily body, first described by Marignac. H. B. 


Higher Homologues of Acetylene. By F. Krarrt (Ber., 17, 
1371—1377).—The author has previously described a number of 
higher members of the paraffin series (Abstr., 1882, 1271), and of 
the olefine series (this vol., 572), prepared in a state of purity by 
synthetical methods. From the higher olefines he now obtains the 
corresponding members of the acetylene-group as follows :—The olefine 
is dissolved in several times its weight of carbon bisulphide, cooled by 
a freezing mixture, and one molecular proportion of bromine diluted 
with carbon bisulphide added slowly and with constant shaking. The 
resulting dibromide, after evaporation of the carbon bisulphide, is 
heated with alcoholic potash in open vessels, precipitated by water, 
and again heated with alcoholic potash in closed vessels for four to five 
hours at 150°. The acetylenes prepared in this way may be purified 
by two to three distillations under reduced pressure. They combine 
eagerly with bromine. 

Dodecylene dibromide, C\zH2,Bre, is a colourless liquid of faint odour, 
it can be solidified by means of liquid sulphurous anhydride, and then 
melts at — 15°. Dodecylidene, CH, is a colourless liquid, boils at 
105° under 15 mm. pressure, and can be solidified by strong cooling, 
and then melts at — 9°. Its sp. gr., compared with water at 4°, is 
0°8030 at 0°, 0°7917 at 15°, and 0°7788 at 32°5°. 

Tetradecylene bromide, C\yH.sBr,, melts at 0°. Tetradecylidene, 
C,,H.s, forms a crystalline mass, melts at + 6°5°, and boils at 134° 
under 15 mm. pressure. Sp. gr. = 0°8064 at 65°, 0°8000 at 15:2’, 
and 0°7892 at 30°. 

Cetene bromide, C\jsHx.Brz, is a crystalline substance melting at 13°5°. 
Hewadecylidene, CH», crystallises in hard lustrous tables, melts at 
20° and boils at 160° under 15 mm. pressure. Sp. gr. = 0°8039 at 
20°, 0°7969 at 30°. 

Octadecylene bromide, C\s.H.Br2, crystallises in silvery tables, melts 
at 24°, and is sparingly soluble in alcohol. Octadecylidene, C\.Hy 
crystallises in large plates, melts at 30°, and boils at 184° under 15 mm. 
pressure. Sp. gr. = 0°8016 at 30°. 

The physical properties of these members of the acetylene series 
are compared in the following table :— 

Melting Sp. gr. at the Boiling at 
point. melting point. 15 mm. 

Dodecylidene ee C.:Ha = 9° d_»s = 0°8097 105° 

Tetradecylidine. CyHs + 65° dys = O'8064 134° 

Hexadecylidine. CysHy 20° dy = 0°8039 160° 

Octadecylidene. CyHsy 30° «dy == 08016 184° 


From this table it will be seen that the law put forward by the 
author as to the density of the normal paraffins and olefines imme- 
diately above the point of fnsion (Abstr., 1882, 1272; this vol., 572), 
also holds good for the higher members of the acetylene series. 
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“Equal volumes of fused acetylenes have (very nearly) equal 
weights.” In all three series a difference in composition of C,H, is 
equal to a difference of about 35°7 in the molecular volume of the 
liquid immediately above its fusing point. A. J. G. 


The so-called Rubeanhydric Acid (Cyanogen Bisulphy- 
drate). By R. Woutyer (J. pr. Chem. [2), 29, 129—131).—The 
author has prepared this compound, C,N,H,S,, by passing dry 
eyanogen gas into an alcoholic solution of sodium sulphydrate; on 
adding hydrochloric acid, the cyanogen bisulphydrate is precipitated. 
If the solution, after treating it with cyanogen, is allowed to stand 
for some hours, decomposition takes place, and on adding hydro- 
chloric acid no precipitate is obtained. The author considers the 
free acid to be an imido-derivative, [C(NH).SH]}., of the as yet 
unknown thioxalic acid, (CO.SH),. J. I. W. 


Action of Iodine on Potassium Seleniocyanate. By A. Ver- 
yeviL (Bull. Soc. Chim. 41, 18—20). Chlorine, bromine, and iodine 
act on an aqueous solution of potassium seleniocyanate forming red 
crystalline precipitates. The compounds are not easily isolated unless 
precautions be taken to avoid excess of the halogen. In studying the 
action of iodine on potassium seleniocyanate, the author uses a liquid 
containing 93 parts of iodine and 120 of potassium iodide dissolved in 
100 parts of water. 15 c.c. of this liquid suffice to completely react 
with 10 grains of potassium seleniocyanate dissolved in 100 c.c. of 
water. As the iodine solution is gradually added, a red crystalline 
precipitate is thrown down; this is filtered off and the liquid allowed 
to stand without access of air when more crystals are deposited. The 
total yield is about 50 per cent. of the potassium seleniocyanate 
operated on. The crystals dried by pressure or over sulphuric acid 
contain selenium, cyanogen, potassium, water, and iodine. The latter, 
which is present to the extent of about 4 per cent., theauthor regards 
as an impurity from adhering cyanogen iodide. Leaving this out 
of consideration, the results lead to the formula K(CN),Se,,H,O. 
The other products of the reaction are potassium iodide and cyanogen 
iodide, both of which remain dissolved in the aqueous liquid. The 
decomposition is probably expressed by the equation 4KCNSe+2I,-+ 
H,O=K(CN),Se,,H,O+3KI+CNI. The new compound forms ruby- 
red crystals having an odour of hydrocyanic acid and hydrogen 
selenide. The crystals, when treated with water or exposed to moist 
air, are at once decomposed, producing principally potassium selenio- 
cyanate and free selenium. When heated to 120°, they are decomposed, 
yielding potassium seleniocyanate, selenium, and cyanogen. The com- 
pound is insoluble in ether, chloroform, and carbon _bisulphide. 
Admixtare with absolute alcohol causes the deposition of selenium 
and the formation of a new body which remains in solution, but can 
be obtained in brown crystals by evaporating the liquid in a vacuum. 
This compound is potassium per-seleniocyanate, K(CN),Ses. It is at 
once decomposed by water, but is dissolved by absolute alcohol. When 
this compound is heated, it yields potassium seleniocyanate, selenium, 
and cyanogen. W. R. D.z 
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Preparation of Ethereal Salts by Double Decomposition, 
By G. Berront and F. Trurrt (Gazzetta, 14, 23—29). Bertoni had 
previously found (Gazzetta, 1882) that when amyl] nitrite is digested 
with ethyl or methyl alcohol double decomposition takes place with 
formation of ethyl or methyl nitrite and regeneration of amy] alcohol. 
The authors in this paper give the results obtained with normal 
propyl alcohol (b. p. 97°) and isobutyl alcohol (b. p. 107°). The amyl 
nitrite employed was prepared from fermentation amy] alcohol boiling 
between 128° and 132°. 

Propylic nitrite—Amyl nitrite and propyl alcohol in molecular 
proportions were placed in a flask furnished with a four-bulb frac. 
tioning tube, and gradually heated, collecting the portion which came 
over below 64°; this, after being dried with fused calcium nitrate and 
submitted to fractional distillation, gave pure propyl nitrite (b. p. 57°), 
which was subsequently completely reconverted into propyl alechol by 
digestion with methyl alcohol. It was found that 51°6 per cent. of 
the propyl aleohol was converted into the nitrite. 

Isobutyl nitrite—On heating a mixture of amyl nitrite and isobuty] 
alcohol in the manner described above, isobutyl nitrite was obtained 
oiling at 66—70°, the proj ortion of the alcohol converted, however, 
leing only 37°8 per cent. in this instance. Several repetitions of 
these experiments were made, and from the results and those obtained 
in the furmer research, he deduces the following :— 

Limit of the Formation of Nitrites by Double Decomposition. 

Methy] alcohol 100 per cent. 

Ethyl - 85 % 

Propyl - 52 ae 

Isobutyl ,, 37 a. 
The limit of etherification decreases with the molecular weight, and 
moreover this decrease is regular, for if we consider the difficulty of 
separating the whole of the propyl and isobutyl nitrites formed, it is 
nore than probable that the numbers found are somewhat too low: 
if we make that for propyl! alcohol 55 and for isobuty] alcohol 40, the 
limits become 100, 85; 55 and 40 per cent. respectively, and the 
d.fferences 100 — 85 = 15; 85 — 55 = 30 = 2 x 15; and 55 — W 
= 15. The author also draws attention to the fact that the differences 
between the boiling points A of the alcohols, and of the corre- 
sponding nitrites B, is in almost every case 40°, 
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Second Anhydride of Mannitol. By A. Favconnier (Bull. Soc. 
Chim. 41, 18—2U). In addition to the reactions described in a former 


sted Abstract (Abstr., 1883, p. 305), the following have been investigated. 
with The body appears to be isomeric with the mannide of Berthelot, and 
hol. for this reason is called by the author isomannide. It is dextrorotatory, 


"mal a solution in ethyl alcohol is more dextrorotatory than an aqueous 
myl solution, and the solution in methyl alcohol has a still greater rotatory 
ling action. Gaseous hydrochloric acid does not act on isomannide either 


in the cold or at 100°, even in presence of zinc chloride, but when an 
aqueous solution of the substance is saturated with the gas at 0°, and 
the liquid heated in a sealed tube for some days at 100° mannitol 


ume dichlorhydrin, CsH2O,Ch, is formed. In addition to the diacetyl-deri- 
and vative previously described, a mono-derivative, C,H,0;.AcO, has been 
7°), produced by the action of acetic chloride: it is a colourless liquid 
by boiling at 185—187° under a pressure of 25 mm., insoluble in water, 
. of soluble in ether. When isomannide is heated with methyl iodide and 
concentrated potash solution, a monomethyl-derivative, C;H,O;.OMe, 
ty! is formed in crystals which melt at 44—405°. A diformic-derivative, 
1ed C,H,0.(CHO,),, was obtained by the action of formic acid on iso- 
er, mannide. It forms crystals which melt at 115°, and are very soluble 
of in warm alcohol, slightly in cold water, more so in ether. It is 
ied decomposed when distilled under the ordinary pressure, carbonic 
oxide being evolved and isomannide formed. 

From the reactions of isomannide, the author concludes that it is a 
saturated body the molecule of which contains no doubly linked 
carbon-atoms. The two alcoholic hydroxyl-groups are not in the 
vicinity of one another. The other two atoms of oxygen are each 
united to two different carbon-atoms constituting two : C-—C: groups. 

\o7 
id O 
of If it be admitted that the constitution of mannitol is symbolised by a 


symmetrical open chain, the following formula represents the reactions 
of isomannide— 


OH.CH,.CH—CH : CH—CH.CH,.OH. 
Ne’ No” 


This formula however needs further confirmation by a study of the 
oxidation-products of isomannide of which so far only oxalic acid 


has been obtained. W. R. Dz. 


Action of Cupric Hydroxide on Sugars. Part II. By J. 
Hapermann and M. Honia (Monatsh. Chem., 5, 208—216). (See 
Abstr., 1883, 48).—Galactose—This sugar was prepared according to 
Soxhlet’s method (J. pr. Chem. [2], 21, 269) from milk-sugar; clear 
proof was obtained that the second sugar formed at the same time 
was dextrose. In this, as in all other cases of oxidation with cupric 
hydroxide, the products were the same whether the oxidation was 
elfected in neutral or alkaline solution, the presence of alkali merely 
accelerating the reaction. The products of the oxidation of galactose 
are carbonic anhydride, formic acid, a very small quantity of glycollic 
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acid, a relatively larger quantity of lactic acid, and a non-volatile 
acid (or mixture of acids) insoluble in ether, whose calcium salt is 
amorphous and insoluble in alcohol. 

With regard to the course of the reaction, the cupric hydroxide 
begins to be decolorised soon after the commencement of boiling; 
it had changed to yellowish-green in half an hour and in one hour to 
nearly pure reddish-yellow. Evolution of carbonic anhydride com- 
mences with the beginning of change of colour in the copper oxide, 
but at first there is not much evolved. With the portions of cupric 
hydroxide added later reduction is more quickly effected, and carbonic 
anhydride is copiously evolved. 

With milk-sugar, the course of the reaction is similar to that 
observed with cane-sugar, inversion apparently preceding oxidation. 
The products are identical with those observed in the case of galactose, 
but the amount of glycollic acid formed exceeds that of the lactic acid. 

With maltose, the reduction of the cupric oxide proceeds very 
quickly. Three stages can be observed in the reaction, the first 
evidently during inversion, the second and third similar to those seen 
in the case of grape-sugar. The products both in their qualitative 
and quantitative relations are identical with those from dextrose. 

The oxidation of Sorbin occurs more quickly and energetically than 
that of any other sugar. The products are: 1, Carbonic anhydride 
in large quantity; 2, Formic acid iu relatively large amount; 3,a 
very small quantity of a brown substance soluble in ether, and con- 
sisting of a mixture of an indifferent resinous substance with an acid 
whose barium salt forms a brown amorphous mass; and 4, an acid 
of the empirical formula C,H,O,. This acid may possibly be glyceric 
acid, but the authors have not yet sufficient evidence to speak posi- 
tively. 

Mannitol and dulcite have no action on cupric hydroxide either in 
neutral or alkaline solution. A. J. G. 


Rate of Reduction of Fehling’s Solution by Sugars. By F. 
Urecu (Ber., 17, 1539—1543).—With a view to determine the 
composition of invert milk-sugar, the author has experimented on 
the rate of reduction of Fehling’s solution by dextrose, levulose, 
invert sugar from saccharose, milk-sugar, invert milk-sugar, aud 
various mixtures of the same. He concludes that invert milk-sugar 
must consist either of dextrose and galactose, or of lactoglucose and 
galactose. Which of these views is correct must be decided by 
determining the rate of reduction by galactose and by mixtures of 
dextrose with galactose. L. T. T. 


Action of Alkalis on Invert-sugar, Dextrose, and Milk- 
sugar. By F. Urecn (Ber., 17, 1543—1547).—The action of alkalis 
tends to diminish the reducing power of these sugars. 

i. FF. 


Birotation of Glucose and Milk-sugar. By F. Urecn (Ber., 
17, 1547—1549).—The sparing solubility of milk-sugar in water 
makes the rapid determination of its birotary power difficult. The 
highest ratio the author has obtained is 1 : 1°62. . With glucose at 
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low temperatures, the author has obtained ratios up to 1 : 2:19. From 
a comparison of the results obtained with glucose and milk-sugar, he 
believes the birotation-ratio with milk-sugar would certainly be as 
much as 1: 2, if it could be determined correctly. The rotation 
diminishes from the moment of solution, and the rate of diminution 
increases with rise of temperature. BF 


Inversion of Cane-sugar. By W. Ostwatp (J. pr. Chem. [2], 
29, 385—408).—The author has determined the velocity with which 
cane-sugar is inverted by various acids. The method of experiment 
was to take 10 c.c. of a solution of sugar (40—50 per cent.), and 
dilute it with 10 c.c. of a normal acid solution (1 equiv. per litre). 
The liquid was then heated at 25°, and at the end of each hour the 
amount of sugar inverted was estimated by the polariscope. The 
experiments were carried out with 32 acids, and the velocity of the 
reaction was found to vary with the different acids. The formula 
representing the progress of the reaction is the same as that found 
for the action of acids on methyl acetate (this vol., 581): log b — 
log (b — 2) = a.c.t; where a represents the amount of the acid and 
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is constant, b the amount of sugar used, and 2 the amount of sugar 
inverted in the time ¢. The results found for the constant a.c are in 
the case of each acid and each observation very close. 

The relation between the constants of inversion and the affinities of 
the acids is well marked. In the table (p. 1113) is given, in the first 
column, the value for c in the case of each acid, referred to HCl = 
100; in the second the square root of the number is given referred 
again to HCl = 100; and for comparison in the third column the 
square root of the velocity in the decomposition of methyl] acetate. 


The author also gives a table of the values of log ; . ~ for all 


values of ; between 0°001 and 0°999 for the use of those who may 


wish to pursue similar investigations. A. B. 


Action of Bromine in Alkaline Solution on Amines. Part V. 
By A. W. Hormann (Ber., 17, 1406—1412).—A continuation of the 
author’s work on this subject (Abstr., 1882, 822, 950, and 1052). In 
the last paper, the formation of nitriles in this reaction was mentioned, 
the author being then of opinion that this was due simply to the 
elimination of water from the amide, but on examination of the 
nitrile it was found that it contained 1 carbon-atom less than the 
amide, that is, it corresponded to the amine formed in the reaction, 
aud doubtless is derived from it by the removal of 4 hydrogen-atoms. 
The reaction was worked out most fully with the amide of nonylic 
‘ acid; this, on treatment with bromine and alkali, yielded octyl- 
amine, octylnonoxylcarbamide, and octonitrile, the yield of the latter 
being from 25—3U per cent. On heating octonitrile with sulphuric 
acid it is converted into an octylamide (caprylamide), identical with 
that obtained from caprylic acid, or the acids derived from heracleum 
oil and from cocoanut oil; the identity of the two acids last named 
with caprylic acid being thus established. By treatment with alkali 
and bromine, octylamine can be converted, in part into heptylnitrile, 
and further by successive conversions into amide and nitrile, the 
successive amides and nitriles down to normal valeramide were pre- 
pared ; scarcity of material then prevented the reaction being carried 
further. A. J. G. 


Some New Alkines. By L. Berenp (Ber., 17, 510—512).— 
Tetramethylallylalkine, C;H;(O0H)Me,N,, is obtained by heating sym- 
metrical dichlorohydrin with dimethylamine; the product is treated 
with potassium hydroxide, and then extracted with chloroform. _ It 
is a liquid boiling between 170° and 185°. Its platinochloride crys- 
tallises in yellow, silvery leaflets, sparingly soluble in water. Its 
benzoylalkeine forms a platinochloride crystallising in orange-red 
tables, very little soluble in water. 

Tetrethylallylalkine, C;H;(OH)Et,N,, obtained from diethylamine 
and symmetrical dichlorhydrin, is a colourless, highly refractive 
liquid boiling at 234°5°. It has a sp. gr. of 0°9002 (H,O at 4° = 1), and 
is identical with that obtained by Reboul (Abstr., 1884, 578) from 
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epichlorhydrin. Its platinochloride crystallises in prisms, soluble in 
water. The platinochloride of the benzoylalkeine is obtained as an 
orange-coloured powder. 

The tetrethylallylalkine obtained from unsymmetrical dichlorhydrin 
isa liquid; its aurochloride crystallises in leaflets, and is sparingly 
soluble in water. Its benzoyl-derivative forms a _platinochloride 
crystallising in orange-red needles, and is more soluble in water than 
its isomeride. 

Trimethy lenediethylalkine, C,H,,NO, obtained from trimethylene- 
chlorhydrin and dimethylamine, is a colourless, strongly refractive 
liquid, having a sp. gr. 0°9199 at 4° and boiling at 109°5°. The 
author has prepared its platino- and auro-chlorides, also the platino- 
chloride of the benzoylalkeine. P. P. B. 


Acetoximes of the Fatty Series. By E. Sprecter (Monatsh. 
Chem., 5, 241—243; and Ber., 17, 1574).—These experiments were 
made to ascertain if ketones of high molecular weight behaved with 
hydroxylamine in a manner similar to those of low molecular weight. 
The result showed the nature of the reaction to be identical, although 
as was to be expected it proceeded more slowly. The ketones were 
dissolved in alcohol, mixed with an excess of hydroxylamine, and 
heated for some days on the water-bath. 

Methylnonylacetoxime, Cy,H23NO = C,Hi.CMe: NOH, prepared as 
above from methyl nonyl ketone, forms snow-white minute prisms or 
long slender needles, and melts at 42°. 


Myristoxime, CH NO = C(C,;H2;)2NOH, prepared from myristone 
(dimyristyl ketone), is a white amorphous substance melting at 51°. 

Stearoxime, C,,;H,,NO = C(CyH3s)2NOH, prepared from stearone 
(distearyl ketone), forms an amorphous substance similar in appear- 
ance to stearin, and melts at 62—63°. A. J. G. 


Optical Rotatory Power of Leucine. By J. Lewxowirscu (Ber., 
17, 1439—1440).—The author has found leucine in aqueous solu- 
tion to be levorotary, whilst in a recent paper Mauthner (Zeits. 
Physiol. Chem., 7, 22) states that leucine from casein is dextrorotary. 
In a private communication, Mauthner has since admitted that 
leucine is levorotary in aqueous solution, whilst in acid or alkaline 
solution, on the contrary, it is dextrorotary. A. J. G. 


Derivatives of Succinimide. By G. L. Ciamician and P. Sitser 
(Gazzetta, 14, 31—38; and Ber., 17, 553—559).—Dichloromaleimide 
may be prepared by acting on succinimide with chlorine (Gazzetta, 13, 
413, and this vol., 292), but not more than 25 grains of the imide 
should be employed in each operation; the yield is 52 per cent. of the 
theoretical. When an alcoholic solution of dichloromaleimide is 
allowed to evaporate spontaneously it is deposited in well-defined 
crystals belonging to the trimetric system; these have been measured 
by La Valle with the following results :— 


a:b:¢ = 0°99224: 1: 1°59336. 
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Observed forms 001, 010, 100, 334,111. Combinations the same, 
Cleavage easy, parallel to 001. é 

When dichloromaleimide is heated with phosphorus pentachloride 
for 24 hours at 200°, and the liquid product poured into water and 
distilled in a current of steam, a compound, C,(1,N, passes over along 
with some unaltered dichloromaleimide, whilst resinous matters, 
dichloromaleimide and dichloromaleic acid, remain in the retort. In 
order to separate the new substance from the imide which accom. 
panies it, the oil is separated from the aqueous portion of the distil- 
late and boiled two or three times with fresh quantities of water, 
using a reflux condenser; in this way most of the imide is dissolved 
out, and after a final distillation in a current of steam, the oil is 
allowed to solidify over sulphuric acid, pressed between paper and 
distilled under diminished pressure. It then forms a white opaline 
waxy mass, which melts at 70—73°, and distils without decomposi- 
tion at 143—144° under a pressure of 20 mm., and at 261° at 754 mm. 
with .partial decomposition. It is exceedingly soluble in alcohol, 
ether, and glacial acetic acid, but almost insoluble in boiling water. 
It is converted into tetrachloropyrroline, C,Cl,NH, by the action of 
zinc and hydrochloric acid. The authors assign to the new chloride 

CC},.CCl 
C,H,N the constitution | DD»: and remark that it closely re- 

CCl.CC] 7 
sembles the perchloride of perchloropyrocoll (this vol., 292) both in 
chemical and in physical properties. The authors endeavoured to 
displace the chlorine in tetrachloropyrroline by hydrogen, but the 
results were not very satisfactory; sodium amalgam and acetic 
acid had no action, neither was any change produced by boiling it 
with zinc-dust and potash solution, unless the latter was very con- 
centrated, and the action very prolonged ; under these circumstances, 
however, an oil was obtained on distilling the product with steam, 
but of so unstable a character that it could not be distilled alone. 
When the compound C,CI,;N is heated with hydriodic acid and phos- 
phorus, it is converted into a reddish-brown resinous matter, probably 
“ pyrrol-red.” 

Dibromomaleimide, C,Br,0, : NH.—By acting on succinimide with 
bremine, Kisielinski obtained monobromofumarimide, and a com- 
pound melting at 225° which he regarded as dibromosuccinimide. 
The authors have repeated Kisielinski’s experiments, and find that 
the substance melting at 225° is really dibromaleimide, as might be 
expected from the results obtained by the action of chlorine on 
succinimide. The most corivenient way of preparing it is to allow 
bromine (25 grams) to drop slowly on the succinimide (10 grams) 
heated at about 160° in a retort; hydrobromic acid is evolved, and the 
residue, after being pulverised, is washed with water to remove mono- 
bromofumarimide, and crystallised two or three times from boiling 
alcohol with the aid of animal charcoal. It then yields the dibromo- 
maleimide in a state of purity: this is insoluble in water, but easily 
in ether and in boiling alcohol. Well developed crystals belonging 
to the monoclinic system are obtained by allowing an alcoholic, 
or still better an acetone solution of the substance to evapo- 
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rate spontaneously. These have been measured by La Valle, who 


finds :— 
a:b:c= 1°434208: 1: 0°964913 
= 119°59° 


Observed forms, 100, 101, 110, 111. - 

Combinations, 100, 001, 110, 111; 100, 110, 111. 

Cleavage perfect and easy parallel to 001. 

Plane of the optic axes 010. 

The dibromomaleimide, when boiled with potash until ammonia 
ceases to be evolved, is decomposed with formation of dibromomaleic 
acid, C,Br,O3, which may be isolated by acidifying the aqueous solu- 
tio with sulphuric acid and extracting with ether. It melts at 
123—125°, and has all the properties of the acid obtained from 
succinic acid by Kekule, and from pyromucic acid by Hill. When 
distilled ina current of carbonic anhydride, it yields the corresponding 
anhydride ; this melts at 114—115°, and is reconverted into the acid 
by boiling with water. The barium salt, C,Br,BaQ,,2H,O, and the 
silver salt were prepared. C. E. G. 


Action of Zine Propyl and Zinc Isobutyl on Butyl Chloral. 
By K. Garzarotui-Tuurntackn and A. Popper (Annalen, 223, 166— 
169).—Trichlorobuty! alcohol and propylene are formed by the action 
of zinc propyl on butyl chloral. 

Trichlorobuty] alcohol is also formed when butyl chloral is acted on 
by zinc isobutyl. Zine propyl and isobutyl resemble zinc ethyl in 


their action on butyl chloral. Zinc isobutyl boils at 166°, not at 186° 
as stated by Cahours. W. C. W. 


Preparation of Chloral. (Dingl. polyt. J., 252, 343).—According 
to Page, a larger yield is obtained when the alcohol used for the 
preparation of chloral is treated with 5 per cent. ferric chloride or 
thallium chloride previous to the introduction of chlorine. The 
resulting liquid, consisting of a mixture of chloral, hydrate of 
chloral, and chlorinated ethanes, which can be separated by fractional 
distillation, is subjected to distillation, ferric chloride or thalliam 
chloride remaining in the residue. The chlorinated ethanes which 
come over at a temperature above 100° are purified by fractional 
distillation, the mixture of chloral and hydrate of chloral is distilled 
over calcium carbonate, treated with the requisite quantity of water, 
and the resulting hydrate of chloral recrystallised from the chlori- 
nated ethanes previously obtained. D. B. 


Action of Acid Chlorides on Chloral Allylate. By V. Otiverr 
(Gazzetta, 14, 13—14).—Oglioloro (ibid., 4, 463) regards chloral allylate 
—prepared by the action of allyl alcohol on chloral—as containing 
alcoholic hydroxyl, its constitution being expressed by the formula 
CCl,.CH(OH).O.CH,.CH : CH, ; other chloral alcoholates having ana- 
logous formule. In order to obtain evidence on this subject, the author 
submitted the allylate to the action of acetic and benzoic chlorides. 

Acetic chloride acts on chloral allylate in the cold, but it is neces- 
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sary to heat the mixture for a short time at 100° in order to complete 
the reaction. The product, after being washed with water, dried over 
calcium chloride, and purified by fractional distillation, is a colour. 
less, oily, highly refractive liquid, which boils at 105° to 107°. The 
results of the analysis correspond with the formula 


CCl,.CH(OXe).0C,H,, 


The action of benzoic chloride is less energetic, and it is necessary 
to heat the mixture; the product is shaken with sodium carbonate 
solution to remove benzoic acid, rapidly separated, washed with © 
water, dried, and distilled. The distillate is an oily liquid boiling at 
225—227°, and has all the properties of allyl benzoate. In the case 
of benzoic chloride, therefore, it would seem that the reaction is 


CCl,.CH(OH).OC;H; + BzCl = BzO.C,;H, + CCl;,.CHO + HCl. 
C. E. G. 


Action of Zinc Ethyl and Zine Methyl on Chlorinated 
Aldehydes. Part III. By K. Garzarouii-Taurniackn (Annalen, 
223, 149—165).— Methyl trichloropropyl carbinol, C,;H,Cl,0 = 
CHMeC1.CCl,.CHMe.OH, prepared by the action of zine methyl on 
butyl chloral diluted with ether, crystallises in silky needles which 
melt at 50°5°, and under a pressure of 41 mm., boils at 123°. It is 
soluble in alcohol and ether. 

The acetate is a colourless liquid boiling at 227°. Its sp. gr. at 115 
is 13048. The alcohol is oxidised by treatment with nitric acid, 
yielding carbonic anhydride and trichlorobutyric acid. On oxidation 
with chromic mixture, methyl trichloropropyl ketone boiling at 
192° is formed. On farther oxidation, the ketone splits up into 
acetic and hydrochloric acids and carbonic anhydride. 

If the alcohol is treated with zine and hydrochloric acid, or with iron 
powder and acetic acid, it is converted into methyl monochlorallyl 
carbinol, C;H,ClIO = CHMe : CCl.CHMe.OH; this is a colourless 
liquid boiling at 158°, sp. gr. 1°08821 at 141°. It yields acetic acid 
and carbonic anhydride on oxidation. The acetate boils at 172° and 
the chloride at 143°. The chloride unites with bromine, forming 
methyl-monochlorodihromopropyl-carbinyl chloride, a heavy liquid boiling 
between 140° and 145° under 31 mm. pressure. 

W. C. W. 


Occurrence of Valerolactone in Pyroligneous Acid. By M. 
Gropzki (Ber., 17, 1369).—The author has isolated from the higher 
boiling fractions of crude, pyroligneous acid a substance agreeing 
in all respects with the description of valerolactone given by Fittig 
and Messerschmidt (Abstr., 1882, 35). A. J. G. 


Phosphine-derivatives of the Aldehydes. By A. pr Grrarp 
(Ann. Chim. Phys. [6], 2, 1—66).—The close analogy between the 
hydrogen-derivatives of nitrogen and phosphorus, rendered closer by 
the recent discovery of phosphonium chloride and hydroxyl, points to 
the possible isolation of organic derivatives of phosphorus hitherto 
unknown. 
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With a view of preparing phosphorus analogues of the aldehyde- 
ammonias, the author has particularly studied the action of phospho- 
nium iodide on the aldehydes. The products of the reaction are 
combinations of 4 mols. of the aldehyde with 1 mol. of phosphonium 
iodide, of which those of ethylic, propionic, valeric, and cenanthylic 
aldehydes are well-defined crystalline substances. These are desig- 
nated by the names of tetrahydroxethylidene-, propylidene-, amylidene-, 
and enanthylidene-phosphonium iodides. 

Tetrahydroxethylidene-phosphonium iodide, (CHMe.OH),PI, obtained 
from parethaldehyde and phosphonium iodide, crystallises in white 

risms, which gradually lose hydriodic acid. It is soluble in water 
and alcohol, insoluble in ether and chloroform. Its solutions give a 
maroon-coloured precipitate with copper sulphate, and a yellow pre- 
cipitate with silver nitrate. It is converted by a concentrated soln- 
tion of potash into the corresponding hydroxyl-derivative, 


(CHMe.OH),P.OH, 


crystallising in rhombohedric lamine ; this readily loses a molecule of 
water, being converted into a substance of the composition 


(CHMe.OH),PIMe.COH, 


an oily liquid, which on evaporation forms a confusedly crystalline 
mass. The liquid is soluble in water and alcohol, sparingly soluble in 
ether. It readily reduces potassium permanganate and solutions of 
silver salts, with formation of silver phosphate and acetate. 

The corresponding derivatives of propaldehyde resemble those of 
ethaldehyde in their chemical and physical properties. 

Tetrahydroramylidene-phosphonium iodide, (CsHy-OH),PI, prepared 
from phosphonium iodide and valeraldehyde, crystallises in rhombo- 
hedric lamin melting at 119°. It is converted by potash into the 
corresponding hydroxyl-derivative of the formula (C;H»O),;PH,.OH, 
which crystallises in white prisms melting at 125—126°, insoluble 
in water. The derivatives of conanthaldehyde resemble those of 
valeraldehyde. Similarly chloral hydrate forms dihydrowry-chloral- 
phosphine, (CCl;.;CHO),PH;, crystallising in small hard prisms, 
which melt at 143°. It is soluble in water and alcohol. It reduces 
salts of silver, and is decomposed by potash into hydrogen, hydro- 
chloric, formic, and hypophosphorous acids. The corresponding 
butyl-derivative, C,Cl,;H;0.PH;, crystallises in white prisms, which 
melt at 96°. It is soluble in alcohol and ether, and readily reduces 
salts of silver. 

The products of the reaction of phosphonium iodide on isobutylic, 
benzoic, and salicylic aldehydes and acetone were also examined, but 
were not obtained in a sufficiently definite form. Ve a Ve 


Vapour-density of Tertiary Amyl Compounds. By N. Mev- 
scHuTkIN and D. Konowa.orr (Ber., 17, 1361—1364).—In some 
experiments made by the authors on the decomposition and dis- 
sociation of the tertiary amy] compounds by heat, it was found that 
the nature of the substances in contact with the liquid or vapour 
exercised a very great influence on its dissociation. It was found, for 
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instance, that amyl acetate gave the normal vapour-density in Hof. 
mann’s apparatus at 158°, whilst at the same temperature in a Victor 
Meyer’s air-displacing apparatus, on the bottom of which was placed 
some asbestos to break the fall of the bottle containing the substance, 
the density was but little above half the normal, whilst on replacing 
the asbestos by mercury, or by using an empty apparatus, numbers 
only slightly below the normal were obtained. It was found that 
bottles with ground glass stoppers exerted a similar decomposing ° 
influence ; even the difference in the amount of ground surface in two 
bottles having different sized stoppers caused a most marked difference 
in the vapour-densities determined by their aid under conditions 
otherwise identical. A. J. G. 


Methyl-propyl-acetic Acid. By C. Liesermann and S. Kuer. 
MANN (Ber., 17, 918—921).—The methyl-propyl-acetic acid from sac- 
charose (Abstr., 1883, 1078), although believed to be identical with 
Saytzeff's methyl-propyl-acetic acid (ibid., 408), shows some points of 
difference. To confirm the identity, methyl-normal-propyl-acetic 
acid was prepared. Ethylic methyl-acetoacctate is heated with 
normal propyl iodide and sodium alcoholate, and on removing the 
alcohol and adding water an oil separates, boiling at 214°. This is the 
ethylic salt of metbyl-normal-propyl-acetoacetic acid; its sp. gr. is 
0°9585 at 15°. When heated with alkalis, it yields methyl-normal- 
propyl-acetic acid, an oily liquid boiling at 193—194°, and having 
a sp. gr. of 0°9217 at 25° (the acid from saccharose 0°9231, Saytzeff’s 
0°9227). Neither the free acid nor its derivatives act on polarised 
light, although they contain an asymmetrical carbon-atom. The lead 
salt is a heavy oil; only twice was it obtained crystalline, once in the 
form described by Saytzeff, and once as described by Liebermann and 
Scheibler (Abstr., 1883, 1078); the crystals melt at 43°. The zinc 
salt melts at 72°, as described by Kelbe and Warth, who prepared 
their acid from resin oil (vol. 42, 711), and the calcium salt has also 
the properties mentioned by them. 

Methyl-normal-propyl-acetic acid is therefore identical with the 
acids previously prepared by Liebermann and Schiebler, by Saytzeff, 
and by Kelbe and Warth. H. B. 


a-8-Diisonitrosobutyric Acid. By M. Crresote and G. Korckert 
(Ber., 17, 819-—825).—The action of reducing agents on the various 
isonitroso-compounds may be classified as follows :—(1.) All isonitroso- 
compounds that are reduced to amides are acids, and the isonitroso- 
group stands in the @-position to the carboxyl-group. It is also 
possible that bodies containing isonitroso- and hydroxyl-groups 
attached to adjacent carbon-atoms undergo reduction in a similar 
manner. (2.) Those isonitroso-compounds which yield a ketine on 
reduction contain the isonitroso-group attached to a carbon-atom, 
that is, united to a ketone-carbonyl-group. (3.) Those isonitroso- 
compounds which do not contain carboxyl- or carbonyl-groups, or 
do not contain them in the a-position to the isonitroso-group are in- 
capable of easy reduction. a-@-diisonitrobutyric acid is 


CMe(NOH).C(NOH).COOEt, 


ee Moo » - wae | 
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and according to the above rules but one of its isonitroso-groups should 
be capable of reduction. The authors have made experiments to 
rove this, and communicate the results obtained thus far. 

Ethyl a-8-diisonitrosobutyrate is prepared by the action of hydroxyl- 
amine on an aqueous or alcoholic solution of ethyl isonitroso-aceto- 
acetate. It melts at 140° with decomposition, and may be crystal- 
lised from water or ether, &c. By saponification with soda and 
treatment with sulphuric acid, «-9-diisonitrosobutyric acid is obtained ; 
it is crystalline. The barium salt, [CMe(NOH).C(NOH).COO},Ba + 
24H,0, is soluble in water, whilst the silver salt, C.Me(NOH).,.COOAg, 
is almost insoluble. 

During the action of hydroxylamine on ethyl isonitrosoaceto- 
acetate, another body is also formed. It is soluble in ether, but 
having a strongly acid reaction is dissolved by shaking with barium 
carbonate and water. It may be isolated by acidifying and extracting 
with ether. It is colourless, melts with decomposition at 132—133°, 
and is an external anhydride of a-B-diisonitrosobutyric acid, CgHiN,O;. 
The barium salt, BaC,H,N,O; + $H,O, is deep red in colour, and 
soluble in water and alcohol. The silver salt forms a red-brown pre- 
cipitate, CsH,N,O,Ag», insoluble in water. Hence it follows that this 
anhydride is a dibasic acid, and the union of the two molecules 
must have taken place through two of the isonitroso-groups. Three 
constitutional formule are possible. 


Dehydracetic Acid. By W.H. Perxty, jun., and C. Bernnart 
(Ber., 17, 1522—1527).—When hydroxylamine in excess acts on a 
concentrated solution of potassium dehydracetate, dehydracetoxime, 
C;H,O,: CNOH, is formed. It is a colourless crystalline substance, 
soluble in alcohol; and this solution gives an intense purple colora- 
tion with ferric chloride. With phenylhydrazine, dehydracetic acid 
yields dehydracetophenylhydrazine, CsH,O;N.NHPh, which crystallises 
in lustrous yellow tables, softening at 200°, and melting with decom- 
position at 207°. It is soluble in alkaline carbonates, and is repre- 
cipitated by acids. A small quantity of a second compound was also 
obtained, which melts at 160°, but has not yet been investigated. 
Monobromodehydracetic acid was obtained by dissolving the acid in 
chloroform, adding a little iodine and then excess of bromine, and 
heating for half an hour at about 50—60°. It is thus prepared in 
a purer state than by Oppenheim and Precht’s method (this Journal, 
1876, ii, 506). It forms colourless prisms melting at 136—137°. When 
allowed to remain for 14 days at 35—40° with excess of alcoholic 
potash, it yields hydroxydehydracetic acid, C,H,O,.0H. This forms 
« colourless microcrystalline mass melting at 250—255° with total 
decomposition. Ferric chloride gives an intense reddish-violet colora- 
tion. It is readily soluble in ammonia, and gives a pale-yeilow amor- 
phous silver salt of the formula C,5H,O;Ag, Hydroxydehydracetic 
acid therefore seems to be bibasic. When heated with acetic anhy- 
dride, it yields an acetate which is crystalline, and melts at 165—167°. 
With ferric chloride it gives a pale-yellow coloration. 

By very careful treatment with cold moderately concentrated 
potash, the authors succeeded in obtaining a small quantity of a 
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thick oil easily soluble in water.. When distilled with steam, this 
yielded acetone, and was probably acetoacetic acid, which had been 
formed according to the equation— 


C.H,O, + 2H,O = 2(COMe.CH,.COOH). a AN | 


Trichlorophenomalonic Acid. The Constitution of Ben. 
zene. By A. Kexufé and O. Strecker (Annalen, 223, 170—197),— 
In a research on the action of sulphuric acid and potassium chlorate 
on benzene (Annalen, 140, 317; 142, 129; 143, 315; 149, 257; and 
155, 217), Carius discovered trichlorophenomalonic acid, an unstable 
compound which is decomposed by warm baryta-water, yielding phen- 
aconic acid. Carius afterwards stated (Ber., 4, 928) that phenaconic 
acid and fumaric acid are identical. Krafft (Ber., 10, 797) repeated 
these experiments, and arrived at the conclusion that trichloropheno- 
malonic acid was nothing else than trichloroquinol. The authors, 
however, find that trichlorophenomalonic acid is obtained when the 
directions given by Carius are closely followed, as a slight variation in 
the process has a great influence on the results. For instance, if the 
flask containing the mixture of potassium chlorate, sulphuric acid, 
and benzene is briskly agitated so as to thoroughly ‘mix its contents 
instead of merely keeping the liquid in a state of rotation, trichloro- 
quinol is produced instead of trichlorophenomalonic acid. Trichloro- 
phenomalonic or A-trichloracetoacrylic acid, CCl,.CO.CH : CH.COOH, 
agrees in its properties with the acid described by Carius, but differs 
from it in composition. It is decomposed by warm baryta-water, 
with the formation of chloroform and maleic not fumaric acid, 


C;H;Cl,0; + H,O = CHCl, + C,H,O,. 


Trichlorophenomalonic acid unites with bromine, forming the com- 
pound C,;H;Cl,Br,0;, which crystallises in the triclinic sy stem. It is 
soluble in alcohol, ether, and chloroform, and melts at 97°5°. On boiling 
it with milk of lime, (inactive) calciam tartrate is formed. 
Trichlorophenomalonic acid is also formed by the action of sulphuric 
acid and potassium chlorate on quinone. If monochloroquinone is 


represented by the formula C,H;ClO, (O : Cl: O= 1: 4: 5), the for- 
(6) () @ @ “() 
mation of trichlorophenomalonic acid, Ch, CO.CH : CH. COOH, can 


easily be represented by the following equation :—C,H;ClO, + 
(5) (4) (3) (2) (1) 

2HCI1O, = C,;H,Cl,0,; + H.COs, as CCl. CO. CH : CH.CO is common 

to both the formule. As this reaction can be much more easily 

explained by means of the (‘ring ” than by the “‘prism”’ formula for 

benzene, the authors regard this as further evidence in support of 


Kekulé’s hypothesis of the constitution of benzene. W. C, W. 


Normal Hydroxyvaleric Acid. By A. Menozzt (Gazzetta, 14, 
16—19).—The acid was prepared from butaldehyde by first heating it 
with the necessary quantity of hydrocyanic acid of 40 per cent. in sealed 
tubes ; the reaction takes place with slight development of heat, and 
is completed by heating the mixture first at 5}0—60° and finally at 100°. 
The product, which is the nitrile of normal hydroxyvaleric acid, is 


ee ee ee ee ee ee ae. | 


as 


— 
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saponified by the cautious addition of hydrochloric acid, and the 
action completed by diluting with water and boiling the mixture for 
two hours ; the hydroxy-acid is then extracted by shaking the solution 
with ether. In order to purify the crude acid, it is neutralised with 
potash or soda, and the hot solution precipitated with zinc sulphate, 
when zinc hydroxyvalerate, (C;H,O;)Zn,2H.0O, is deposited in an 
amorphous form, but becomes crystalline after a time; the zinc salt 
is but sparingly soluble even in boiling water, and is deposited from 
the solution as it cools in long lustrous needles which lose their water 
of crystallisation at 100°. The free acid may be obtained by decom- 
posing the zine salt with hydrogen sulphide, and concentrating the 
solution at first at a gentle heat, and then in a vacuum over sulphuric 
acid, when it solidifies to a crystalline mass consisting of thin trans- 
parent plates; these melt at 31° and sublime at about 70°. 

The calcium salt, (C;H,O;).Ca, obtained by neutralising the acid 
with calcium carbonate, crystallises in tufts of small needles which 
are moderately soluble in water, less so in alcohol. The cadmium 
salt, (Cs;H,O,).Cd, obtained by treating cadmium carbonate with the 
acid or by precipitation, is nearly as insoluble as the zinc salt. The 
silver salt is easily soluble in hot water, sparingly in cold, and 
crystallises in lustrous, colourless prims. The ethyl salt obtained by 
the action of ethyl iodide on the silver salt is a limpid liquid of 
agreeable odour, and boils at 190°. C. E. G. 


A New Method of Formation of Pyrotartaric Acid. F. Ber- 
stein and E. Wrecanp (Ber., 17, 840—842).—Lactic acid and pyro- 
tartaric acid stand to each other as secondary alcohol and ketone— 
CHMe(OH).COOH and COMe.COOH. By the action of bromine, 
lactic acid is converted into tribromopyrotartaric acid, and it is now 
shown that lactate of lime treated in dilute solution with potassium 
permanganate is converted into calcium pyrotartarate—the free acid 
was isolated, and the barium salt analysed. A new reaction for pyro- 
tartaric acid is that when heated with ammoniacal silver solution it is 
oxidised with formation of a mirror, with silver oxide it is converted 
almost quantitatively into silver acetate and carbonic anhydride. Pyro- 
tartaric acid heated with dilute sulphuric acid at 150° is converted 
into acetaldehyde and formic acid, lactic acid yields acetaldehyde and 
carbonic anhydride. Probably, this last reaction may explain the 
ease with which pyrotartaric acid undergoes polymerisation. = 

. me 


Malonic and Tartronic Acids. By M. Freunp (Ber., 17, 780— 
786).—The author refers to a previous paper (this vol., p. 728). 

Potassium ethylmalonate, COOEt.CH,.COOK, eannot be prepared by 
Van’t Hoff’s method, but by proceeding in the manner described by 
the author it can be obtained quite pure. Bromine acts on an aqueous 
solution of this salt in the same manner as on malonie acid itself, carbonic 
anhydride and an ethereal salt of brominated acetic acid being formed. 
By the slow addition of bromine to an acetic acid solution of malon- 
anilide, a white crystalline substance is formed which is symmetrical 
malontribromanilide, CH,(CO.NH.C,H.Br;),; it melts at 145—146°, 
and when heated with nitric acid at 200° yields symmetrical tribrom- 

492 
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aniline. Using an aqueous solution of malonamide and the calculated 
amount of bromine, dibromomalonamide, CBr{CONH,), separates as 
a heavy white powder; it is scarcely soluble in cold water or alcohol. 
By boiling it with silver oxide and water, it is not converted into 
mesoxalamide, but into ammonium mesoxalate; milk of lime cannot 
be used instead of silver oxide, and caustic potash gives but a very 
poor yield. On adding calcium chloride to the aqueous solution a 
crystalline precipitate of hydrated calcium mesowalate falls, 


C(OH).(COO),Ca + 3H,0. 


If mercuric oxide be used in place of silver oxide, the compound 
C;N,.H,0,.Br.Hg is formed; this is a heavy white powder quite 
insoluble in aleoholand water. When dimethylmalonamide is treated 
with bromine in aqueous solution, it also yields a dibromide, 
CBr,(CO.NHMe)., dibromodimethylmalonamide, crystallising well and 
melting at 162°. 

Conrad and Bischoff, by acting on ethyl malonate with chlorine, 
and on the ethyl monochloromalonate with potash, prepared the 
potassium and from that the calcium salt of tartronic acid. By acting 
on this salt with absolute alcohol and hydrochloric acid gas, the 
author has prepared ethyl tartronate, CH(COOEt),.OH, a liquid boiling 
at 218—219° and soluble in ether. When shaken with aqueous 
ammonia, tartronamide, CH(CONH,), OH, is formed and crystallises 
out; it melts at 198°. H. B. 


A Condensation-product of Malic Acid. By H. v. Pecnmany 
(Ber., 17, 936—938).—In the Abstract (p. 1174) reference is made to 
a condensation-product of the half-aldehyde of malonic acid. Experi- 
ments made to isolate this aldehyde failed, but the condensation- 
product referred to was obtained. It is formed thus: 


2(CHO.CH;.COOH) = 2H,0 + C,H,O,, 


and may be called cowmalinic acid. Its constitution is probably 


CH:CH 
CO. Malic acid is heated with sulphuric acid 
' CH—O 
or zine chloride until the evolution of gas has ceased, and on adding 
water to the product the new acid separates for the most part. It is 
isomeric with an acid recently prepared by Ost. It forms prisms 
melting at 205—207° with decomposition, and only sparingly soluble 
in cold water; when treated.with alkalis it is converted into an acid 
with absorption of water, if warmed a body smelling like croton- 
aldehyde is obtained and finally fumaric acid. Methyl cowmalinate, 
C;H;0,.COOMe, crystallises from ether, melts at 74°, and boils at 
about 260°; its vapour-density is normal, and it volatilises with 
steam. H. B. 


Salts of Mesotartaric Acid. By S. Przysrrex (#er., 17, 1412— 
1415).—Some doubt having been thrown on the identity of mesotar- 
taric acid and the acid C,H,O., prepared by the author from erythrol, 
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it being in particular stated that the salts of the two acids differ, the 
author has carefully examined both the acids and their salts, and com- 
pletely confirms his first statement as to the identity of the two 
acids. 

Calcium mesotartrate, C,H,CaO, + 3H.O, forms characteristic 
lance-shaped crystals. It is somewhat soluble in glacial acetic acid, 
100 parts of acid dissolving 0-028 part of the salt at 18°, and 0°085 
at 100°. Hydrogen potassium mesotartrate, C,H,KO,, can’ be 
obtained in needles or lance-shaped crystals by evaporating the 
aqueous solution very slowly and gradually precipitating by addition 
of alcohol. The descriptions given of the other salts agree with 
those already published. 

Unsuccessful attempts were made to convert the inactive acid into 
dextro- and levo-rotary modifications. A. J. G. 


Constitution of Fatty Acids. By C. Scuminr and A. Copenzr 
(Ber., 17, 599—603).—With a view of obtaining an insight into the 
constitution of the fatty acids, the authors propose to submit to care- 
iul investigation the dry distillation of their different salts. Potas- 
sium hydrogen mucate and normal potassium mucate have already 
been investigated; the former yields pyromucic acid, whilst the 
latter yields dehydromucic acid. | i 


Higher Homologues of Acetic Chloride. By F. Krarrr and 
J. Biircer (Ber., 17, 1378-—1380).--These compounds were prepared 
from the corresponding pure fatty acids by heating equal molecular 
weights of the acid and of phosphorous pentachloride in the water- 
bath ; the phosphorous oxychloride formed was removed by heating at 
150° under 15 mm. pressure, when the acid chloride was left in a 
nearly pure state. 

Lauryl chloride, C,H,,OCl, is a colourless liquid distilling at 
142°5° under 15 mm. pressure; it solidifies to a crystalline mass 
when cooled with liquid sulphurous anhydride, and again melts at 
—17°. It has the characteristic odour of the acid chlorides, and is 
readily decomposed on exposure to moist air. By heating it with 
phenol and paracresol respectively, it yield phenyl laurate, C\jsH.O», 
crystallising from alcohol in nacreous plates, melting at 24°5°, and 
boiling at 210° under 15 mm. pressure, and paracresyl laurate, 
CigHsO., of similar appearance, but melting at 28°, and boiling at 
219°5° under 15 mm. pressure. 

Myristyl chloride, C,sH2,GCl, is a colourless liquid ; after solidifica- 
tion in a freezing mixture, it melts at —1°. It boils at 168° under 
15 mm. pressure, without essential alteration. Phenyl myristate, 
C»H;,.0., melts at 36°, and boils at 230° under 15 mm. pressure. 
Paracresyl myristate, C2,H3,O2, melts at 39°, and boils at 239°5° under 
15 mm. pressure. 

Palmityl chloride, C\sH;,OCl, melts at 12°, and boils, with slight 
decomposition, at 192°5° under 15 mm. pressure. Phenyl palmitate, 
C»H3O2, melts at 45°, and boils at 249°5° under 15 mm. pressure. 
Paracresyl palmitate melts at 47°, and boils at 258° under 15 mm. 
pressure. 
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Stearyl chloride, C\sH;OCl, forms a lustrous white crystalline 
mass, which melts at 23°. Under 15 mm. pressure, it commences to 
distil at 215°, but marked decomposition ensues on carrying the 
distillation further. Phenyl stearate, C.4HywO., melts at 52°, and boils 
at 267° and 15 mm. pressure. Paracresyl stearate, C,;H,.O2, melts at 
54°, and boils at 276° and 15 mm. pressure. A. J. G. 


Trichloromethylsulphonic Chloride. By G. McGowan (J. pr. 
Chem. [2], 29, 138—139).—Loew describes the action of aqueous 
ammonia on trichloromethylsulphonic chloride, stating that nitrogen 
is liberated from the ammonia, and “that the hydrogen combines 
with the chlorine according to the equation,” 3CCl;.SO,Cl + 8NH; = 
3CCl,.SO.N H, + N, + 3NH,Cl. The author has studied the above 
reaction under the most varying circumstances, and has always 
found that nitrogen is evolved, and that the ammonium salt of tri- 
chloromethylsulphinic acid is formed. By substituting aniline for 
ammonia the corresponding anilide is obtained. J. I. W. 


Derivatives of Isethionic Acid. By R. Hiisner (Annalen, 
223, 198—235).—When the product of the action of sulphuric 
anhydride on ether is poured into water, two layers of liquid are 
formed. The aqueous solution contains ethionic acid, which is con- 
verted into isethionic acid by boiling, and the ethereal solution 
contains hydrogen ethyl sulphate, ethyl methionate, and ethionate. 

The first product of the action of sulphuric anhydride on ether is 
ethyl sulphate, which is converted into hydrogen ethyl sulphate, 
carbyl sulphate, and ethionic acid by the prolonged action of the 
sulphuric anhydride. In order to avoid the formation of methionic 
acid, the sulphuric anhydride vapours are passed into ether at 0’, 
until the ethereal layer sinks when poured into water. The whole 
of the product is then poured into water, and the ethyl sulphate is 
quickly washed, dried, and again treated with sulphuric anhydride. 
The aqueous solutions are boiled and neutralised with barium 
carbonate, to convert the ethionic acid into barium isethionate. 

The following salts of monochlorethanesulphonic acid, 


CH,C1.CH;.S0,H, 


which was first obtained by Kolbe (Annalen, 122, 38), have been 
prepared: the barium salt, (C,H,CISO;),.Ba + H,O, crystallises in 
monoclinic plates, the lead salt in prisms containing 2 mols. H,0, 
the ammonium salt in anhydrous monoclinic prisms, The copper and 
zine salts form monoclinic plates, containing 3 and 4 mols. H,0 
respectively. The sodium salt crystallises in deliquescent plates, 
containing 1 mol. H,O. The potassium salt forms anhydrous needles. 
The magnesium, manganese, and ferrous salts contain 4 mols. H,0. 
The calcium salt contains 2 mols. H,O. 

The sodium salt of monethoxyethanesulphonic acid, EtO.(CH:)2.SO,H, 
is formed by the action of chloroethanesulphonic chloride, 


CH,CI1.CH;.SO,Cl 
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(1 mol.), on an alcoholic solution of sodium ethylate (3 mols.), and 
also by acting on sodium chlorethanesulphonate with an equivalent 
uantity of an alcoholic solution of sodium ethylate. The barium 
salt of ethoxyethanesulphonic acid, (C,H,SO,),Ba + H,0, crystallises 
in colourless needles, freely soluble in water. The lead salt forms 
anhydrous plates, the potassium salt anhydrous prisms, the zinc salt 
hygroscopic plates containing 6 mols. H,O, and the copper salt 
non-hygroscopic plates containing 6 mols. H,O. The sodium salt 
crystallises in small prisms containing 4 mol. H,O. The free acid 
was obtained as a thick syrup (sp. gr. 1°359 at 21°), which appears 
to be capable of crystallisation. 

The ethylic salt of ethoxyethanesulphonic acid, EtO.C.H,.SO,Et, 
is obtained by acting on chlorethanesulphonic chloride (diluted with 
ether) with dry sodium ethylate. 

Ethoryethanemonethyldisulphurie acid, obtained in attempting to 
prepare ethoxyethanesulphonic acid by the action of sulphuric 
wcid and alcohol on the sodium salt, forms a series of salts which 
are very soluble in water. Many of them, e.g., those of am- 
monium and zinc, are very hygroscopic. The barium salt forms 
silky scales containing 1 mol. H,O. The lead salt crystallises in 
anhydrous needles. The copper salt crystallises with 4 mols. H,O. 
The acid is metameric with Engelke’s diethylisethiondisulphonic acid 
(Annalen, 218, 269). It is, however, dibasic, whilst Engelke’s acid 
is monobasic. It is decomposed by prolonged boiling with water, 
yielding alcohol, sulphuric acid and ethoxyethanesulphoniec acid, 


W. C. W. 


Action of Chlorine on Sulphonic Derivatives and Organic 
Oxysulphides. By W. Spring and C. Winssincer (Ber. 17, 537— 
540).—In continuing their investigation of the action of chlorine on 
sulphonic derivatives (Abstr., 1882, 938; ibid., 1883, 659), the 
authors find that in a strong light chlorine reacts with amylsulphonic 
acid, forming monochloramylsulphonic acid and a chlorinated derivative 
of amyl. The continued action of chlorine expels the sulphonic 
group. When amylsulphonic acid is heated in sealed tubes with 
iodine trichloride it gives monochloramylsulphonic acid, trichloropentane, 
CsH,Cl;, tetrachloropentane, CsHyCl, and chlorosulphonic acid. When 
an excess of iodine trichloride is employed, then mono- and di-chlor- 
amylsulphonic acids are formed together with amylene chlorides, 
C,Cl,, C,Cl,, sulphonic chloride, and hydrochloric acid. The formation 
of a dichlor- and the non-formation of a trichlor-amylsulphonic acid 
show how the introduction of a third atom of chlorine brings about 
the expulsion of the sulphonic group. 

Diamylsulphone is but little acted on by chlorine even in sunlight, 
whereas, when heated with iodine trichloride, it yields monochlorodi- 
amylsulphone, CsHyCl.SO..C;Hu, boiling at 330°, dichlorodiamyl- 
sulphone, (CsHyCl,),8O, or CsHyCl,.SO.C;Hin, and a considerable 
quantity of the amylene tri- and tetra-chlorides, together with sulphonic 
chloride. Here also the sulphonic group can exist even in presence of 
two chlorine-atoms. 

Chlorine in presence of water reacts with amyl oxysulphide, 
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(CsH,,)2SO, forming amylsulphonic chloride, CsHy,.SO.Cl, amylsulphonic 
acid, monochloramylsulphonic acid, diamylsulphone, valeraldehyde, valeric 
acid, monochlorovaleric acid, valeric chloride, a mixture of amylene tri. 
and tetra-chlorides and hydrochloric acid. The derivatives of valeric 
acid owe their production to the action of the amylene tri- and tetra. 
chlorides, thus : 


C,;H,Cl, - H,0 a C;H,OCI1 + 2HCl 
2C;H,OC1 + H,0 = (CsH,O),.O + 2HCI. 


The action of chlorine on amyl oxysulphide may be represented by 
the following equations :— 


(1.) (C;Hy,),SO + 4Cl, + H,O = C,H),.S0.Cl + C,H,Cl, + 4HCl. 
(2.) (CsHu),8O0 + Cl + H,O = (C,H,,),8O0, + 2HCL. 

(3.) C,;Hy.SO,Cl + H,O = C,H,,.SO,H + 2HCL. 

(4.). CsHCls + H,O (vide above). 


The amylsulpho-compounds have a greater tendency to form 
chlorinated derivatives than their lower homologues. P. ©. & 


Derivatives of Uric Acid. By F. Mytiws (Ber., 17, 517—527). 
—Sarcosine-uric Acid, C sH NO, —This compound, described by Ban- 
mann (Ber., 7, 1152), is easily prepared by’ heating 2 parts of a 
mixture of uric acid and 3 of sarcosine at 210°. It crystallises from 
water in colourless crystals containing 2 mols. H,O. It gives the 
murexide reaction, reduces alkaline copper solutions slowly, and is 
oxidised by potassium permanganate. It possesses both basic and acid 
characters, forming an unstable acetate and formate, and its ammo- 
niacal solutions are precipitated by silver nitrate and lead acetate. 
When its solution in potassium hydroxide is heated at 110°, it is 
resolved into uric acid and sarcosine. Its constitution is expressed 
by the formula C;H,N,O,;.CO.CH,.NHMe. 

Bromosarcosine-mesouric acid, CsH;N,O;Br, is homing by digesting 


the aqueous solution of sarcosine-uric acid with bromine; its forma- 
tion is represented as follows :— C,H,N;O, + 2Br + H,O = 
C.H,N,O,Br + NH,Br. The bromine in this compound is in the 
same active condition as in the bromo-derivatives of the acid 
amides (Hofmann, Abstr., 1882, 950, 1052); it is easily replaced 
by hydrogen, e.g., by treatment with hydrogen sulphide or ammonia, 
thus :— 


C.H,N,O,Br + H.S = C,H,.N,O, + S + HBr, 
3C,H,N,O;Br + 8NH, = 3C,H,N,O;,N H; + 2N + 3NH,Br. 


Acids are without action on this bromide, but it exhibits acid cha- 
racters; it dissolves, for instance, in baryta-water, and is reprecipi- 
tated by acids. If, however, a large excess of baryta-water is used, it 
is decomposed, barium bromide and an insoluble barium salt being 
formed. The bromine in this compound most probably replaces an 
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atom of hydrogen in the sarcosine group, and to it the author assigns 
the constitution C;H,N,0,.CO.CH,.N BrMe. 

Sarcosine-mesouric acid is the acid obtained by the action of reducing 
agents on the bromide. It resembles sarcosine-uric acid, differing 
from it in being more easily soluble in water. It crystallises in 
rhombic tables or needles, and is insoluble in alcohol. It forms salts 
with acetic and formic acids, and also with bases; its silver salt, 
C,H.N,O;Ag2, is formed on adding ammonia to a mixture of silver 
nitrate and its ammonium salt. It is a powerful reducing agent, 
reducing solutions of salts of gold and alkaline copper solutions. 
When oxidised by potassium permanganate, it yields a mixture of 
acids containing some oxalic acid. Treated with bromine-water, it 
yields the bromosarcosine-mesouric acid, and a corresponding chlorine 
compound when treated with chlorine-water. It yields sarcosine 
when fused with potash. . &. 


Action of Nitrous Acid on Furfurbutylene. By P. Tornnirs 
and A. Straus (Ber., 17, 850—858).—The boiling point of pure iso- 
butyric anhydride is 181°5°, and its sp. gr. is 0°9574 at 16°5°. By the 
action of furfuraldehyde on isobutyric anhydride and sodium acetate, 
furfurbutylene, C,H;0.CH :CMe., is obtained; its boiling point is 
153°, and its sp. gr. is 09509 at 145°. Some furfuracrylic acid, 


C,H,0.CH : CH.COOH, 


is also formed during the reaction, so that a portion of the sodium 
acetate and isobutyric anhydride must react to form acetic anhydride, 
which gives rise to the furfuracrylic acid; consequently sodium 
acetate can only be used in Perkin’s reaction when the anhydride 
employed is acetic anhydride. 

An acetic solution of furfurbutylene, mixed with sodium nitrite and 


then poured into a strong caustic soda solution, yields a yellow crys- 


talline mass, melting at 94°. It is CH,O.CH<\'">. When this 
4N2U3 


compound is gradually added to tin and hydrochloric acid it yields 
two reduction-products. One of these, furfurbutylene oxide, 


isan oil which volatilises easily, it is soluble in water, boils at 186°, 
and does not change in the air; it does not react with acetic anhy- 
dride, so that it contains no hydroxyl-group, neither does it give any 
of the reactions of the ketones. The residual solution from which 
the furfurbutylene oxide has separated, after the tin has been removed 
and the solution concentrated, gives crystals of the composition 


CMe, 
o> 


and yielding a well-crystallised platinochloride. Its reactions are 
those of a primary amine. When it is boiled with tin and hydro- 
chloric acid, ammonium chloride and furfurbutylene oxide are formed ; 


C,H,0.C(NH,Cl)< 
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this explains the formation of the oxide during the first reduction, 
On treating the hydrochloride with acetic anhydride it yields ap 
acetyl-derivative, melting at 153° and boiling at 305—310°. Strong 
caustic soda solution added to the hydrochloride separates the free 
base, C,H,0.C(NH,)<CR">, an oil soluble in water and having 4 
feeble odour. It boils at 215—220°, and distils easily with aqueous 
vapour: in both cases it loses part of its water, leaving a base, 


C.H,0.<ON >, 


this is crystalline, easily soluble in water and volatilises with steam; 
it melts at 142” and boils at 300—310°. With acetic anhydride and 
nitrous acid it reacts as a tertiary base. The solution of the hydro. 
chloride is decomposed on boiling ; it yields a well-crystallised platino. 
chloride. H. B. 


The Thiophene-group. By L. Weirz (Ber., 17, 792—801).— 
A sample of benzene that had been puritied only by distillation, and 
had never been treated with acid, was examined for contained thio- 
phene; but it was found to contain no more thiophene than ordinary 
benzene. The distillation of the crude lead thiophenesulphonate and 
ammonium chloride is best carried out in an iron retort. 

Thiophene when treated with chlorine (comp. Abstr., 1883, 1091) 
readily yields a mixture of the monochlorothiophene, C,H;CIS, and the 
dichlorothiophene, C,H,Cl,8, which are separated and purified by dis. 
tillation ; they boil at 130° and 170° respectively. The tetrachloro- 
thiophene is formed by passing chlorine through the dibromide ; when 
pure it forms large crystals melting at 3'5°. 

The following salts of thiophenesulphonic acid have been ex- 
amined :—C,H,S SO,Na+ H,0; (C,H;S.SO,).Ba+3H,0; C,H.S.SO,Ag 
+ 3H,0; (C,H,S.SO,).Pb + H,O; (C,H,;S.SO,;).Ca + ?H,0; they 
are very soluble in water, and some are hygroscopic. Thiophenesul- 
phonic chloride, C,S;8.S80,Cl, is formed by the action of phosphor. 
ous chloride on the sodium salt; it is a liquid boiling at over 200, 
with decomposition, and not readily decomposed by water. On one 
occasion, crystals were formed melting at 28° and boiling without 
decomposition ; they had the same composition as the liquid chloride. 
When an alcoholic solution of thiophenesulphamide is treated with 
silver nitrate and ammania, it deposits silver thiophenesulphamate, 
C,H,8.S0,.NHAg, in iridescent scales. Aniline acts on thiophene- 
sulphonic chloride to form thiophenesulphanilide, C,H,S.SO,.NHPh, 
erystallising from ether and melting at 96°. Sodium ethylate acts on 
the chloride to form the ethylic thiophenesnlphonate, C,H,S.SO;Et, a 
yellowish oil. The zine salt of thiophenesulphinic acid is formed when 
an alcoholic solution of thiophenesu!phonic chloride is treated with 
zine-dust. The product is washed with water to remove zinc chloride, 
the zine thiophenesulphinate converted into the sodium salt by 
sodium carbonate, and the solution after removal of the zine carbo- 
nate by filtration is concentrated, acidified with hydrochloric acid, 


sSwJoao=ase eS tS Se 


—> 
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and extracted with ether; the free acid crystallises in needles when 
exposed over sulphuric acid in a vacuum ; it melts at 67°. The salts, 
(,H,8.SO,Ag, (C,H;S.SO.).Ba + 2H,0, and (C,H;S.SO,).Zn + 
3H.O, are described. 

All these derivatives have the strongest resemblance to the corre- 
sponding benzene-derivatives, but are distinguished by giving the 
indophenine reaction. H. B. 


Homologues of Thiophene. By V. Meyer and H. Krets (Ber., 
17, 1558—1563).—V. Meyer and G. Dyson find that iodine and iodic 
acid, or, still better, iodine and mercuric oxide, act on thiophene even 
at ordinary temperatures. Iodine, in the calculated proportion, is 
added to crude thiophene, and then mercuric oxide added gradually, 
without cooling, until all the iodine is dissolved. By varying the 
amount of iodine used, polysubstituted compounds can be obtained. 
Moniodothiophene, C,H;S1, is a colourless oil, boiling at 182° uncorr., 
and resembling iodobenzene in all its properties. Diiodothiophene 
forms white crystals melting at 40°5°. 

Making use of moniodothiophene thus prepared, the anthors have 
synthesised several homologues of thiophene by the Wiirz-Fittig 
wethod. The directions given by Fittig and Kénig (Annalen, 144, 
278) for the preparation of homologues of benzene were exactly fol- 
lowed. The following compounds were obtained :— 


B. p. Rel. density. 


Methylthiophene (thiotolene), C,H;SMe 113° 1-019 

Ethylthiophene, C,H,SEt 132—134° 0°990 at 24°. 
Propylthiophene (norm.), C,H;SPr .. 157°5—159°5° 0-974 ,, 16°. 
Butylithiophene (norm.), C,H;S.Bu .. 181—182° 0°957 ,, 19°. 


All show Laubenheimer’s reaction, but a very little only must be 
taken (a drop on a glass rod), and diluted with much water, otherwise 
brown resinous compounds are formed. The tint obtained in the 
reaction becomes blue in the higher homologues. All resemble the 
corresponding benzene-derivatives very closely both in boiling point 
and properties. The authors have not yet determined as to whether 
the above methylthiophene is identical with that isolated from coal- 
tar oils. re A A 


Isomerism in the Thiophene Series. By V. Meyer (Ber., 17, 
1563—1566).—If the formula CH SCH, proposed by the 


author be correct, thiophene should yield two series of monosubstitu- 
tion compounds. The great analogy between benzene and thiophene 
in the formation of substitution-products renders it probable that in 
dibromothiophene the two bromine-atoms are in the positions which are 
separated by the greatest number of carbon-atoms, and that conse- 
quently in the monosubstitution-derivatives with negative radicals 
the radical is attached to the carbon nearest to the sulphur atom. 
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CH.CH 
ScBr cHZ 
ae < 


C 
Rd 
CBr 


In this case, the sulphonic acid obtained from dibromothiophene 
should yield, when dibrominated, a monosulphonic acid isomeric with 
that obtained by the direct sulphonation of thiophene. This is indeed 
the case; Langer’s acid (next page) is isomeric with the a-acid 
previously described. The formation of an anhydride from Langer’s 
dibromothiophenedisulphonic acid points —from analogy with phthalic 
acid—to the two sulphonyl-groups being on neighbouring carbons, 
which would also be the case if the above view of the constitution of 
thiophene be correct. The constitution of the a- and 8-acid would 
then be— 


a B 
CH.CH CH.C(SO,H) 

Va \ G \ 
CHE C80, CHK " ScH 


oe A 


Dithienyl. By R. Naunsen (Ber., 17, 789—790).—By passing 
thiophene through a tube heated just to redness, condensation takes 
place as with the benzene hydrocarbons, and dithienyl, (C,H,S)s, is 
formed. . It crystallises from alcohol in white plates melting at 83°. 
With isatin and sulphuric acid it gives a deep-blue coloration. A 
mixture of benzene and thiophene passed through a red-hot tube does 
not yield pure dithienyl, but a mixture probably of diphenyl and the 


bodies C,H;.C,H,S and (C,H;S )>. 


Substances accompanying Toluene from Coal-tar. By V. 
Meyer and H. Kreis (Ber., 17, 787—789).—It was previously shown 
(Abstr., 1883, 1092, and this vol. p. 586) that coal-tar toluene contains 
the next higher homologue of thiophene, and the substitution-product, 
C,HMeBr,5, was isolated. This body when treated with bromine in 
excess in the cold yields tribromothiotolene, C,MeBr,S, a white 
crystalline substance melting at 74°. 

The separation of the thiotolene from the crude product containing 
15 per cent. thiotolene and 85 per cent. toluene, cannot be effected by 
repeated treatment with strong sulphuric acid. But whereas the 
benzene hydrocarbons are only acted on by iodine and iodic acid 
or iodine and mercuric oxide when heated, thiophene and its homo- 
logues are readily acted on at the ordinary temperature. The 
product of the reaction is extracted with ether and the solution 
fractionated ; at 180° there remains an iodothiotolene which cannot 
be distilled without decomposition ; the residue is dissolved in alcohol 
and treated with sodium; addition of water causes the separation of 
an oil, which is dried over calcium chloride and rectified. This is 
pure thiotolene, a colourless mobile liquid boiling constantly at 113°, 
and of sp. gr. 10194 at 18°. The authors are now preparing the next 
homologue—thiorylene. H. B. 
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Isomeric Thiophenesulphonic Acids. By J. Lancer (Ber., 17, 
1566—1570).—This research was undertaken with the view of throw- 
ing light on the constitution of thiophene (see also this vol., p. 1131). 
Dibromothiophenesulphonic acid, C,HSBr,SO,;H, was prepared by 
treating dibromothiophene, boiling at 205—207°, with pyrosulphuric 
acid (H,S,0;). The free acid was not examined. Its lead salt, 
(C,SHBr2.SO;)2Pb + 55H,0, crystallises from water in small white 
justrons crystals, and was debrominated by treating its aqueous solu- 
tion with sodium amalgam. Tbe sulphonic acid was purified by con- 
version into its chloride. @-Thiophenesulphonic chloride, C,SH,;.SO,Cl, 
forms large colourless crystals melting at 43°, and having an odour 
similar to that of benzenesulphonic chloride. It appears to distil 
undecomposed. The chloride of the a-sulphonic acid (obtained 
directly from thiophene) is liquid. £-T'hiophenesulphonamide, 
(,SH,.SO.NH:, was prepared by the action of ammonium carbonate 
on the chloride. It crystallises in lustrous plates which differ in 
appearance from those of the amide of the a-acid. It melts at 148°, 
whereas the a-derivative melts at 142°. It gives a deep-blue solution 
when heated with isatin and sulphuric acid. It is thus clear that the 
z- and 8-sulphonic acids are isomeric and not identical. 

Dibromothiophenedisulphonic acid, CsSBr.(SO;H)., was obtained by 
acting on dibromothiophene with a large excess of pyrosulphuric acid. 
It erystallises in shining white scales which when heated above 150° 
turn brown, and above 200° are partly decomposed and become liquid. 
This liquid is undoubtedly the anhydride of the disulphonic acid, 
and is reconverted into the acid by boiling with alkalis or with barium 
hydroxide. % FF. 


Wachendorff’s Chloronitrotoluene. By E. Letimann (Ber.,17, 
534—537).—Wachendorff (Annalen, 185, 273), by treating para- 
nitrotoluene with antimony pentachloride, obtained a chloronitro- 
toluene, which he regarded as C,H,;MeCl.NO, [1:3:4], since it 
yielded a chloronitrobenzoic acid identical with that obtained by 
Hiibner from metachlorobenzoic acid. The author has prepared 
this chloronitrotoluene and converted it into the corresponding 
toluidine, which, if Wachendorff’s conclusions be correct, should be 
identical with Wroblewsky’s, obtained from para-acetotoluidine 
(Annalen, 168,196). A comparison, however, shows it to be distinct ; 
this base boils at 237—238°5", and solidifies at 10—12°, whilst 
Wroblewsky’s base boils at 222°. Moreover, this compound, when 
submitted to the diazo-reaction, is converted into chlorotoluene, and 
the latter by oxidation into orthochlorobenzoic acid melting at 
136°5°. From this the author concludes that Wachendorff’s chloro- 
nitrotoluene contains the chlorine in the ortho-position. 


y. B.D. 


Action of Copper on Benzotrichloride, Benzal Chloride, and 
Benzyl Chloride. By A. Onurrowicz (Ber.,17, 833—837).—Benzenyl 
trichloride, heated with copper at 100°, yields a solid mass, which leaves 
a white crystalline product when extracted with alcohol or benzene, 
tolane tetrachloride (C.H;.CCl.), Hanbart has previously prepared 
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tolane dichloride by this same method, but it is only a secondary product, 
as tolane tetrachloride yields the dichloride when heated with copper, 

If benzal dichloride is heated with copper, and the mass extracted 
with benzene, it yields crystals of stilbene chloride, (C,H;.CHC)),, 
melting at 180°. 

Benzyl chloride, when heated with copper, does not act until a 
temperature of 150—160° is reached. The product contains dibenzyl 
if the quantity of copper employed is not too large; with excess of 
copper and access of air, a resinous mass is obtained. H. B. 


Derivatives of Benzyl Cyanide. By G. Lucxensacn (Ber., 17, 
1421—1428).—By the action of hydrochloric acid gas on a well-cooled 
mixture of equal molecular proportions of absolute alcohol and benzy| 
cyanide, there is first formed the compound CH,Ph.CCl(NH;C1).OEt, 
which, on standing in a flat porcelain dish over sodinm hydroxide for 
a few days, is converted into phenylacetimidoethyl-ether hydrochloride, 
CH,Ph.C(OEt) : NH,HCl. This crystallises in concentric groups of 
flat needles, softens at 60°, and is completely fused at 85°, and then 
decomposes into phenylacetamide and ethyl chloride, is readily solu- 
ble in alcohol and water, nearly insoluble in benzene and ether, and is 
very deliquescent. The platinochloride crystallises in prisms, and 
decomposes readily. The free imido-ether, CH,Ph.C(OEt) : NH, ob- 
tained by the action of concentrated soda on the hydrochloride, forms 
a colourless liquid of agreeable aromatic odour; on distillation, it 
decomposes into benzyl cyanide and alcohol. The corresponding 
methyl ether and its hydrochloride were also prepared ; they closely 
resemble the ethyl compounds, but are still more unstable. 

Phenylacetimido acetate, CH,Ph.C(OAc): NH, prepared by the 
action of acetic anhydride on phenylacetimido-ether, crystallises in 
slender white needles, melts at 129°, is sparingly soluble in cold 
water, more readily soluble in hot water, readily soluble in alcohol. 

Phenylacetamidine, CH,Ph.C(NH,):NH (comp. Bernthsen, this 
Journal, 1870 [ii], 95). On adding a solution of ammonia to phenyl- 
acetimido-ether hydrochloride, the free imido-ether is at first formed, 
whilst ammonium chloride separates; on standing for some days, 
however, with occasional shaking, the precipitate disappears, and the 
solution then contains traces of ethyl phenylacetate, together with 
phenylacetamidine hydrochloride. The latter crystallises in long flat 
needles of the formula CH,Ph.C(NH,.) : NH,HCl + H,O, and is 
readily soluble in water and alcohol. The free base, prepared by 
rubbing the chloride with concentrated caustic soda, drying the 
resulting paste in a vacuum and extracting with benzene, still some- 
what impure, crystallises in lustrous flat needles or plates, melts at 
108—-112°, is readily soluble in water and alcohol, sparingly soluble 
in ether and benzene. The platinochloride crystallises in long flat 
needles. By heating phenylacetamidine with acetic anhydride and 
sodium acetate, it yields phenylacetimido acetate; with cold acetic 
anhydride, on the other hand, it gives in addition a diacetyl com- 
pound, CH,Ph.C(NHAc) : NAc, crystallising in very brilliant small 
tetragonal plates, melting at 172—173°, soluble in hot water, 
sparingly soluble in alcohol and cold water, nearly insoluble in ether. 
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Symmetrical dimethylphenylacetamidine, CH,Ph.C(NHMe) : NMe, 
separates as hydrochloride after some days’ standing from a mixture 
of phenylacetimido-ether hydrochloride with an alcoholic solution of 
methylamine. The free base is an oil which crystallises on long 
standing over sulphuric acid. The hydrochloride crystallises in 
hexagonal pyramids. The platinochloride, 


[CH,Ph.C(NHMe) : NMe],H,PtCl,, 


8 

B. 1 forms small crystals, apparently rhombic; it is more soluble in alcohol 
than in water. 

17, Unsymmetrical dimethylphenylacetamidine hydrochloride, prepared 

oled from dimethylamine and phenylacetimido-ether hydrochloride, is 

nzyl crystalline. The platinochloride, [CH,Ph.C(NMe,) : NH },,H,PtCl,, 

Et, crystallises in feathery groups of needles. 

for Diethylphenylacetamidine hydrochloride, prepared in similar manner 

ide, by means of ethylamine, is not crystalline; the platinochloride forms 

of a red resinous mass; the free base appears to be less soluble in ether 

hen than the methyl compound. 

In. Diphenyl-phenylacetamidine, CH,Ph.C(NHPh): NPh, is prepared 

| is by heating a mixture of aniline and phenylacetimido-ether hydro- 

nd chloride for some time at 60°. It crystallises in flat needles and 

sb. plates, melts at 107—108°, is readily soluble in alcohol, nearly insolu- 
ble in water. The platinochloride crystallises in small plates. 


A. J. G. 
Oxidation of Mercury Diethyl with Potassium Perman- 
ganate. By M. Sripet (J. pr. Chem. [2], 29, 134—136)—When 
mercury diethyl is heated with a concentrated aqueous solution of 
potassium permanganate, it is readily oxidised. On adding hydro- 
chloric acid to the strongly alkaline solution, a white precipitate is 
obtained, consisting of ethyl mercuric chloride, HgEtCl, crystallising 
from alcohol in silvery plates melting at 190°. It is probable that in 
the above reaction mercuric ethyl hydroxide is first formed ; but the 
hydroxyl-group is replaced by chlorine on treatment with hydrochlorie 
acid. 
Mercury-dimethyl in like manner yields mercuric methyl chloride, 
which crystallises in lustrous prisms melting at 170°. J. I. W. 


ese 
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Action of Potassium Permanganate on Mercury-diphenyl: 
a Correction. By R. Orro (/. pr. Chem. [2], 29, 136—138).— 
It is stated in a former paper that when the product obtained by 
oxidising mercury-diphenyl with potassium permanganate is pre- 
cipitated, by adding hydrochloric acid, the compound C,H;.HgO.OH, 
is thrown down in smal] lustrous crystals melting at 251—252°. The 
precipitate, however, consists of the chloride, HgPhCl. The hydr- 
oxide can be isolated by shaking the products of the reaction with 
benzene before the addition of hydrochloric acid. 

Mercury-dilotyl resembles the diphenyl compound in the foregoing 
properties, the compounds HgC,H,.OH and HgC,H,Cl being formed. 

J. I. W. 

Tolylstibine. By A. Micnae.is and U. Genzken (Ber., 17, 924— 


925) .—Antimony tribromide, paramonobromotoluene, and sodium, in 


el eo ee ~~) 
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presence of benzene, readily react to form paratolystibine, (CsHyMe),Sb, 
a crystalline substance melting at 127°5°. 

When dissolved in light petrolenm and treated with the halogens, 
the additive compounds, (C;H,),SbCh, &c., crystallise out, melting at 
156°5° (chloride), 233° (bromide), and 182°5° (iodide). The bromide 
treated with caustic soda yields paratritolylstibine owide, (C;H,)Sb0, 
melting at 223°5°. If the oxide is dissolved in hot acetic acid, and 
some water added, it deposits the crystalline tritolystibine hydrozide, 
(C;H,)Sb(OH),., as it cools; this melts at 169°5°. Orthotolylstibine 
has not yet been obtained in a crystalline state. Metatritolylstibine 
separates from alcohol and ether in crystals melting at 645°. The 
dibromide melts at 113”, and is easily soluble in ether ; its isomerides 
are almost insoluble. H. B. 


Electrolyses and Electrosyntheses. By E. Drecusen (J. pr. 
Chem. [2], 29, 229—252).—The author has previously (Abstr,, 
1881, 192) shown that by electrolysing a solution of ammonium car. 
bamate with an alternating current carbamide is formed by the 
abstraction of the elements of water. It was observed that the 
platinum electrodes were strongly attacked with formation of platinum 
bases (Gerdes, Abstr., 1883, 27). By passing the current through 
a saturated solution of potassium carbonate large quantities of spongy 
platinum may be prepared. Palladium electrodes with a solution of 
ammonium carbamate gave no bases, scarcely any of the metal being 
dissolved. Similar phenomena have been observed by De la Rive 
(Pogg. Ann., 141, 152; 145, 163, 407), who found that gas was dis- 
engaged if the electrodes offered only a small surface, whilst with large 
surfaces but little gas is given off, and the surfaces become covered 
with a film of the metal (Pt, Pb, Au, Ag, Cu, Pb). Planté (Jahresb., 
1866, 98) has also noticed the evolution of oxygen containing ozone 
from easily oxidisable electrodes. The author, with a view to synthe- 
sising phenolsulphuric acid, subjected a mixture of magnesium bicar- 
bonate and sulphate dissolved in water and then saturated with pure 
commercial phenol, to an alternating current for 30 hours. The 
electrodes consisted of three larze pieces of platinum foil to each 
pole. A number of products were formed by the action, but mostly 
in quantities insufficient for analysis. The action of the alternating 
current may be regarded as inducing alternate oxidation and reduc- 
tion, the former giving rise to synthetical, and the latter to analytical 
changes. As products of synthesis there were found y-diphenol and 
phenolsulphuric acid, and by oxidation of a single molecule of phenol, 
quinol, and catechol, were fermed, the former in larger quantity than 
the latter; apparently the catechol suffers further oxidation with 
formation of acids of the acetic and oxalic series, probably normal 
valeric and butyric acids, as well as formic acid, whilst the dibasic 
acids found were succinic, oxalic, and probably also malonic acid. 
The author points out that some of these substances have not hitherto 
been obtained directly from phenol, thus neither y-diphenol, quinol,, 
nor catechol are produced by the action of ordinary oxidising agents, 
but the author suggests that their formation is in one respect similar 
to that of catechol by fusing phenol with sodium hydroxide, for in 
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both cases the oxidation takes place in the presence of a strong 
reducing agent, viz., nascent hydrogen. Theacid sulphates of phenol, 
quinol, and catechol are also formed from phenol in the animal 


gat system, but as the whole of the phenol taken into the system is not 
nide thus accounted for, a further examination of phenolic urine for some 
bO, of the other acids, found in the above action, is required, especially for 
and Hf succinic acid. P. F. F. 


Nitrosophenols. By H. Gotpscumipr (Ber., 17, 801—805).—In 
a former paper (this vol., 735) it has been shown that the so-called 
nitrosophenols are formed by the action of hydroxylamine on the 
quinones, and in all probability therefore they are quinone oximides. 
It is now shown that a-nitroso-8-naphthol and f-nitroso-«-naphthol 
are oximido-derivatives. 


4 ; The f-nitroso-a-naphthol prepared from f-naphthoquinone has 
-. already been described (Joc. cit.), as also the product C,oH,N,O, crys- 
we tallising in colourless needles melting at 77°, obtained by further 


heating with hydroxylamine. 

The a-nitroso-8-naphthol was prepared from 8-naphthol and amyl 
nitrite according to Walker's method (Ber., 17, 399); the body, 
C»H,N.O, obtained from it by the action of hydroxylamine, melts at 
78°. Assuming the usual formule for @8-nitroso-z-naphthol and 
a-nitroso-3-naphthol, it follows that by the further action of hydroxyl- 
amine two isomeric bodies would be formed— 


whereas if the bodies have the constitutions here proposed, viz. :— 


4 /\ 


| | | NOH and | | | oO 
VY wee 


A\“N 
the same body LL " will be formed in both cases. 
| 


N—-O 


a | 


Experiment proved that the two products, C,)H,N,0, are identical, 
their composition, melting point, and crystalline form all being the 
same, as also their behaviour with different solvents. Liebermann 
having given the name anthrone to the group CyH,)0O, the name a- 
or 8-naphthone may be given to the group CwH,O, and the “ nitroso- 
naphthols ” will then be called 8-isonitroso-a-naphthone and a-iso- 
nitroso-8-naphthone. Both these bodies yield hydroxylamine when 
heated with strong hydrochloric acid. The conversion of these 
VOL. XLVI. 4h 
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“ nitrosophenols” into nitrophenols by oxidation may be expressed, 
assuming two reactions tu take place :— 


CH. | Son + H,0 = CoH, 1 (OH), 


OH “ OH 
CH. { (OH), ite CHL { NO, + HO. 


H. B, 


Carvol. By H. Gotpscumipr (Ber., 17, 1577—1579).—Carvol 
and hydroxylamine yield carvoxime, CH, : NOH, which crystallises in 
white scales melting at 66°5°. Wits phenylhydrazine it yields carvol- 
phenylhydrazine, CH: N.HPh, erystallising in white needles, which 
soften at 100° and melt at 106°. It is therefore probable that the 


Y 


.CH N 
DOPr, first proposed by Fittig, is correct, and 
CO.CH, 


not his second and more generally received formula. oe Se 


formula CMe 


Carroway Oil. By F. A. Friicxicrr (Arch. Pharm. [3], 22, 361— 
366).—A sample of carvol from H. Haensel, in Pirna, boiled con- 
stantly at 224—225°, and a colamn of 50 mm. rotated polarised light 
+ 29°1°; it was free from carvene, and its sp. gr. is 0°9574 at 23°5°. 
The formation of terpin from carvene by the action of nitric acid 
requires the lapse of several months; carvene is a homogeneous body, 
for it boils constantly at 174°, its sp. gr. is 0°849 at 15°, and the rota- 
tion + 53 at 20°; by treatment with sulphuric acid of sp. gr. = 1°55 
it is converted into a thick syrup and becomes optically inactive. 

Oleum carvi, according to the German Pharmacoposia, gives a 
violet or red coloration with ferric chloride, but the reaction cannot 
always be observed. Neither the last fractions nor the pitch-like 
residue obtained in the distillation of carroway oil contain phenols 
nor give the above reaction. If, however, the fresh and colourless oil 
be allowed to stand some months, it becomes yellow and gives the 
ferric chloride reaction ; the substance giving the reaction is soluble in 
soda solution, but its quantity is very small; this substance is not 
carvacrol, as this gives a green coloration with ferric chloride (Abstr., 


1882, 1065). H.-B. 


Mixed Ethers of Quinol. By F. Fiana (Monatsh. Chem., 5, 
232—235).—These compounds were prepared from monomethyl- 
quinol by the method used by Hlasiwetz and Habermann for the pre- 
paration of dimethylquinol (this Journal, 1876, i, 79). 

Methylethylquinol, C-H,(OMe).OKt, forms a colourless crystalline 
mass, of fatty lustre. It has a penetrating fennel-like odour, and 
burning taste; it melts at 39° (uncorr.). It is readily soluble in 
benzene, ether, and chloroform, less soluble in absolute alcohol and 
glacial acetic acid. Like all other dialkyl ethers of quinol, it readily 
distils with steam. 

Methylpropylquinol, C,5H,(OMe).OPr, crystallises in colourless plates 
of agreeable odour, somewhat like that of fennel; it has a burning 
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taste and melts at 26° (ancorr.). It is readily soluble in benzene, 
ether, chloroform, absolute alcohol, and glacial acetic acid; addition 
of water completely reprecipitates it from its solution in the two last- 
named solvents. 

Methylisobutylquinol, CsH,(OMe).OBu®, forms a colourless liquid, 
heavier than water, of agreeable aromatic odour and burning taste. 
It distils between 227—230°. It is readily soluble in benzene, ether, 
chloroform, absolute alcohol, and glacial acetic acid. A. J.G 


Resorcinol Oxide. By K. Hazura and P. Junius (Monatsh. 
Chem., 5, 188—192).—Nitroresorcinol oxide, [CsH3(NO.).OH},0, is 
prepared by shaking 1 gram of mononitroresorcinol with 25 c.c. of 
Nordhausen sulphuric acid; after a few seconds the nitroresorcinol 
dissolves, and the solution is quickly poured into water to prevent 
further conversion of the oxide into the sulphonic acid; the oxide 
separates in microscopic needles, whilst nitroresorcinolsulphonic acid 
remains in solution. Nitroresorcinol oxide can be obtained either in 
anhydrous pale rose-red needles, or in brownish-red warty crystals of 
the formula [C,H;(NO,).0OH],0 + H,O. It is sparingly soluble in 
water and alcohol, insoluble in ether, readily soluble in ammonia, but 
is not reprecipitated on addition of acetic acid. It dissolves in con- 
centrated sulphuric acid, and is reprecipitated on addition of water. 
When heated, it turns brown at 170°, and carbonises without fusion 
at higher temperatures. The normal barium salt, C,,H.(NO,),0;Ba 
+ 54H,0, crystallises in brownish-yellow needles of nacreous lustre, 
and is readily soluble in water. The acid barium salt, 


[OH.C,,H(NO,),0.].BaO + 2H,0, 


crystallises in brownish-yellow needles, and is also readily soluble in 
water. By the action of concentrated nitric acid, nitroresorcinol oxide 
is converted into trinitroresorcinol, and another product melting at 
104—105°. 

By heating resorcinoldisulphonic acid (1 mol.) and resorcinol 
(2 mols.) at 190°, a substance is obtained which agrees in all respects 
with Barth and Weidel’s diresorcinol oxide (this Journal, 1876, 
i, 921). The same compound is also formed by heating phenanthrene- 
disulphonic acid with resorcinol, the phenanthrenesulpheinresorcinol 
obtained by Fischer in this reaction (Abstr., 1880, 474) being most 
probably impure resorcinol oxide. A. J. G. 


Diresorcinol and Diresorcinolphthalein. By R. Brngpit and 
P. Jutius (Monatsh. Chem., 5, 177—187).—On fusing resorcinol with 
caustic soda, Barth and Schreder obtained about 1°5 per cent. of 
diresorcinol, together with 60—70 per cent. of phloroglucinol, but by 
working on a larger scale, as much as 25—35 per cent. of diresorcinol 
can be obtained. Pure diresorcinol melts at 310°. 

Acetyldiresorcinol, CyH.(OAc),, prepared by boiling diresorcinol 
with acetic anhydride and sodium acetate, crystallises in lustrous 
prisms and melts at 152°. It is soluble in cold nitric acid, and is 
reprecipitated unaltered on addition of water. 


Hexanitrodiresorcinol, Cy(NO:)(OH),, is prepared by carefully 
4h2 
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heating acetyldiresorcinol with fuming nitric acid; it forms lustrous 
yellow crystals, explodes without previous fusion at about 230°, and 
is readily soluble in water. 

Decabromodiresorcinol, C\,BrO,, prepared by the action of a sola. 
tion of bromine in concentrated hydrochloric acid on a dilute solution 
of diresorcinol in potash, forms large crystals; on heating at 185° it 
loses about 2 mols. of bromine, the residue is insoluble in the usual 
solvents, and on further heating it again evolves bromine, and blackens 
at 200—210°. An impure hexabromodiresorcinol is. obtained as a 
yellowish powder by warming the decabromo-compound with sul- 
phurous acid. 

Diresorcinolphthalein was first prepared by Link (Abstr., 1881, 96), 
who assigned to it the formula C,H»O,; the authors confirm in 
general his account of the substance, but conclude from the result of 
their analyses, and from a quantitative stud / of i formation, that it 

C,H,(OH), oH 
has the formula C»H,,0, = | ex - POO, and that its 

C.H.(OH), 
formation is represented by the equation Pe od + C.H,O;, = H,0 
+ CyH.»O, The deep blue ammoniacal solution of diresorcinol- 
phthalein is decolorised by alcohol, whilst the solution in potash is 
unaffected, even on boiling with that reagent. By the action of 
bromine on diresorcinolphthalein, both in solution in glacial acetic 
acid, a bromo-derivative is obtained in the form of yellow crystals, 
soluble in alkalis, with a beautiful blue colour. It could not be puri- 
fied. An acetyl derivative was obtained as an amorphous resinous 
mass. Diresorcinolphthalin was prepared according to Link’s direc- 
tions. On analysis it yields numbers agreeing better with the formula 
CoH,O, than with Cy.H.,O., the formula assigned to it by Link. It 
crystallises with 2 mols. H,O, and melts at 235°. 

Insoluble Diresorcinolphthalein, CyH»O.—In the preparation of 
diresorcinolphthalein, there is always formed in small amount a sub- 
stance insoluble in water, to which the authors give the name of 
“insoluble diresorcinolphthalein ;” the largest yield is obtained when 
two molecular weights of diresorcinol are heated with one of phthalic 
anhydride. Its formation is most probably represented by the equa- 
tion 2C,,H,O, + C,H,O, = 2H.O + CyH»O,. It can be in small 
part converted into the soluble phthalein by fusion with phthalic 
anhydride, whilst the soluble phthalein is almost entirely converted 
into the insoluble compound by heating it with diresorcinol. By 
recrystallisation from alcohol, it is obtained as a nearly white, heavy, 
microcrystalline powder. If commences to decompose when heated 
to 240°. A. J. G. 


Action of Perthiocyanic Acid on some Aromatic Monamines. 
By A. Tursint (Ber., 17, 584—588).—Glutz (Annalen, 154, 44) has 
shown that aniline and perthiocyanic acid heated together yield a 
monophenylthiobiuret. The author finds that paratoluidine behaves in 
a similar manner, forming monotolylthiobiuret, C,HiN; 5. This com- 
pound is soluble in alcohol, from which it crystallises in microscopic 
needles melting at 158°. The thiobiurets possess acid properties, 
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dissolve in alkalis, and are reprecipitated by acids; they are easily 
converted into ethyl-derivatives by treating their alcoholic solutions 
with ammonia and ethyl iodide. Hthylphenylthiobiuret, C,H,N;S.Et, 
crystallises from alcohol in rhombic tables melting at 109°, and ethy/- 
tolylthiobiuret forms large needles melting at 134°. Acetic chloride 
reacts easily with these compounds, forming acetic derivatives ; acetyl- 
tolylthiobiuret erystallises from alcohol in yellow needles melting at 
166°. 
Dimethylaniline and perthiocyanic acid react with one another, not, 
however, to produce substituted thiobiurets, but a base, tetramethyl- 
thioaniline, similar to the thioaniline described by Merz and Weith 
(Ber., 4, 384). Tetramethylthioaniline, (CeH,.N Me,).S, crystallises from 
alcohol in white needles; it is soluble in ether and melts at 125°. It 
is easily soluble in hydrochloric acid, and the solution gives a yellow 
precipitate with platinum chloride. The base is unaltered when heated 
in sealed tubes with concentrated hydrochloric acid, or by fusion with 
potash. The picrate is the most stable of its salts; it is insoluble in 
water, but sparingly soluble in alcohol, and crystallises in yellow 
needles having the composition (C,H,N Me,),S,CsHNO,)3.OH. 

P. P. B. 


Action of Cyanogen on the Toluidines. By J. A. Brapiy (Bull. 
Soc. Chim., 41, 125—130).—The author has studied the action of 
cyanogen on the three toluidines. 

Cyanoparatoluidine, (C;H;.NH.CNH)., is obtained by the action of 
cyanogen on an alcoholic solution of paratoluidine. The crystalline 
product is purified by solution in sulphuric acid and precipitation with 
ammonia. When crystallised from alcohol, it forms nacreous scales 
which decompose before melting. The base combines with acids to 
form colourless salts, of which the hydrochloride, nitrate, sulphate, and 
acid oxalate are described in the original paper. 

Paratolylozamides.—By evaporating cyanoparatoluidine with an 
excess of concentrated acetic acid, monoparatolyloxamide, 


C;H;.NH.CO.CON H,, 


is obtained in white needles, easily soluble in alcohol, and melting at 
236—237°. It is decomposed by the action of ‘potash, with formation 
of ammonia, oxalic acid, and paratoluidine. By the reaction of acetic 
acid with cyanoparatoluidine, diparatolyloxamide, (C;H;.NH.CO)., is 
also formed. The two bodies are separated by means of boiling water, 
in which the latter is insoluble. It crystallises from alcohol in 
colourless scales which melt at 267—268°. These crystals readily 
sublime when heated, and are only slowly decomposed by boiling 
potash. This substance has previously been studied by Wilm and 
Girard, who state that the melting point is 269°. 

Dicyanotriparatolyl guanidine, C.,H»,N5.—This body was isolated from 
the liquid remaining after the crystallisation of cyanoparatoluidine. 
lt crystallises in long yellow needles, which melt at 182°, and are 
very soluble in alcohol, insoluble in water. The body has been pre- 
viously obtained by Lavdgrebe by the action of hydrochloric acid on 
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dicyanodiparatolylguanidine. It forms red and orange salts with acids, 
The hydrochloride, platinochloride, sulphate, and nitrate are described. 

_Cyanorthotoluidine is prepared by acting on orthotoluidine with 
cyanogen. It is more soluble in water than cyanoparatoluidine, and 
crystallises in nacreous needles. It forms salts which are easily 
soluble in water. The hydrochloride, nitrate, sulphate, and oxalate are 
described. 

Orthotolyloxamides are obtained by methods similar to those employed 
in the preparation of the para-compounds. The diortho-derivative is 
more soluble in alcohol than the corresponding para-compound. 

Cyanometatoluidine.—Metatoluidine, prepared by the action of zine 
on nitrobenzaldehyde, is treated in alcoholic solution with cyanogen, 
The liquid yields rhombic crystals of cyanometatoluidine, which melt 
at 200°, and resemble the para- and ortho-compounds. The hydro. 
chloride, nitrate, and sulphate of this base are described. The mother- 
liquors from the preparation of the above compound deposit small 
red crystals, but not in quantity sufficient to admit of examination. 

Metatolyloxamides may be obtained by the methods described for 
the preparation of the corresponding para- and ortho-compounds. 
The mono-derivative crystallises from boiling alcohol in silvery scales 
melting at 131°. 

The author intends to study the action of cyanogen on orthophenyl- 
ene diamine and on orthamidophenol. W. R. D.z 


Action of Ethylene Bromide on Nitraniline and on Nitro- 
toluidine. By L. Garrermann and H. Hacer (Ber., 17, 778—78v). 
—Metanitraniline is heated with ethylene bromide at 120—130°, and 
the resulting mass treated with boiling alcohol ; the red residual pro- 
duct, whose formula is (NO,.C,H,.NH).C.H,, is best crystallised from 
glacial acetic acid; it melts at 206°. It forms salts only with con- 
centrated acids, and even these are easily decomposed by water. When 
reduced with tin and hydrochloric acid, it is converted into ethylene- 
diphenylenediamine, (NH,.Cg.H,.NH).C.H,, which crystallises from its 
hot aqueous solution with 1.mol. H,O; its salts crystallise easily, and, 
like those of metaphenylenediamine, give a deep-brown coloration 
with the least trace of nitrous acid. The hydrochloride has the 
composition (N H,.C,H,.NH).C,H,,4HCI. 

By the action of ethylene bromide on metanitroparatoluidine, there 
is formed ethyleneditoluylenenitramine, (NO,.C,H,Me.N H).C,H,, erys- 
tallising from chloroform in red plates which melt at 195°. —_ By re- 
duction, it yields ethyle neditoluyle nediamine, (NH, -CoH,Me. NH), CLH,, 
melting at 158—15y°, and ¢rystallising from alcohol in colourless 
needles, which afterwards turn violet. H. B. 


Derivatives of the Amidoethylbenzenes. By H. Pavucxscu 
(Ber., 17, 767—770).— Hofmann and Benz have prepared par- 
amidoothylbenzene, whilst Beilstein and Kuhlberg, by nitration of 
ethylbenzene and reduction of the isolated products, prepared both 
the ortho- and para-amido-derivatives. It is, however, preferable to 
reduce the mixed nitro-substitution products, convert the amides into 
their acetyl compounds, and separate these by their solubility in 
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water, the para-compound separating first; it melts at 94°, whilst the 
ortho-compound melts at 110—112°. The free bases may then be 
prepared, the para-compound boiling at 213 —214°, the ortho at 210— 
211°. Both bases are converted into thiocarbamides, C,;Hx»N.S, by 
heating them with carbon bisulphide and a little alkali; these are 
white crystalline solids, melting at 144—145° (para), and 141—142° 
(ortho). In the preparation of the latter, some thiocarbimide is also 
formed ; this cannot be distilled alone without alteration, but passes 
over in a current of steam. When heated with aniline, it yields a 
carbamide melting at 148°. 

The paracetyl compound, treated in the cold with strong nitric aeid, 
is converted into a dinitro-substitution product, C;H,Et(NO,)..NHAc ; 
this, when heated with hydrochloric acid, yields. the free base, au 
almost indifferent body, crystallising from alcohol in orange-yellow 
prisms which melt at 134—135°. If, however, fuming nitric acid 
be dropped into a well-cooled solution of the acetyl compound in 
glacial acetic acid, a mononitro-derivative, Ce-H,Et(NO,).NHAc, is 
obtained, very soluble in benzene, &c., and melting at 45—47°. 
J'reated with hydrochloric acid, a salt is formed, which however is 
easily decumposed by water with separation of the free base, 
C,H, Et(NO,).N H,, in small reddish-yellow crystals melting at 45—47°. 

H. B. 

Formanhydroisodiamidotoluene (Methenylisotoluylendi- 
amine). By H. Hiisver and R. Scuiippuaus (Ber., 17, 775—777). 
—Reference is given to a former paper (Annalen., 208, 286). 


The compound, C,HsMe{ SCH [Me: NH:N=1:3:40r1: 4:3}, 
NH 


is already known, whilst that now described is [Me: NH: N=1:2:3 
or 1:3: 2]. 

iekenat when treated with nitric acid, yields a product 
consisting principally of C,H,;Me(NH,).NO, = [1:3:4]. If it, 
however, be first brominated and then nitrated, the body 

C,.H.MeBr(NH,)NO, = [1:4:2:3] 

is obtained, which is reduced and converted into the brominated 
isoanhydro-base by the action of formic acid; the bromine is finally 


removed by sodium amalgam and water. 
Bromisoortho-diamidotoluene, CsH.MeBr(NH;)2, melts at 59°; its 


hydrochloride and sulphate are crystalline. 
—N 
\ 


Bromoformanhydroiso-diamidotoluene, CHMeBrC CH, crys- 


tallises from water in needles melting at 187°. Its salts, hydro- 
chloride, double mercuric chloride, and platinochloride, sulphate, 
chromate, nitrate, and picrate, are all crystalline. 


~~ 
Formanhydroiso-diamidotoluene, CoH, Me SCH, is easily soluble 
NH 


in water, alcohol, and benzene ; it forms colourless needles melting at 


H. B. 


143°. The platinochloride and nitrate are both crystalline. 
The work is being continued. 
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Action of Monochloracetic Acid on Orthamido- and 
Paramido-phenol and Hydroxyphenylglycines. By H. Var 
(J. pr. Chem. [2], 29, 286—299).—Phenylglycine was first prepared by 
Michaelsen and Lippmann (Compt. rend., 61, 739; Zeitschr. f. Chem., 
1866, 15) from monobromacetic acid and aniline, and subsequently by 
Schultzen, Nencki, P. J. Meyer, and Schwebel (Abstr., 1878, 795), 
who used monochlor- instead of monobrom-acetic acid. The author 
has investigated the action of the latter acid on the amidophenols. 

Orth-hydroxyphenylglycine, HO.C.Hy.NH.CH,.COOH, is prepared 
by boiling monochloracetic acid (1 mol.) with orthamidophenol 
(2 mols.) and 20 times the weight of water, as long as hydrochloric 
acid is eliminated. The hydroxyphenylglycine is separated from the 
more soluble hydrochloride of orthamidophenol by crystallisation. It 
crystallises with 1 mol. H,O in colourless plates ; it has a neutral re- 
action, but decomposes carbonates on heating, and forms salts both 
with alkalis and mineral acids. When heated at 100°, it loses 2H,0 
and forms an anhydride, which at 143° again loses water, but these 
anhydrides have not been further examined. 

Parahydroxyphenylglycine is prepared in the same manner as the 
above, paramidophenol being employed in place of the ortho-compound. 
It crystallises without water in small nodules; even at 200°, it suffers 
no change. A solution in hydrochloric acid gives a dark violet and 
then a yellow coloration with chloride of lime. It has a neutral reac- 
tion and forms salts with acids and bases, but the hydrogen of the 
hydroxyphenyl-group is not replaceable by metals. 

Orthomethoxyphenylglycine, MeO.C,H,.NH.CH,.COOH, is prepared 
in the same way as the above by heating monochloracetic acid and 
orthanisidine with water, and then shaking with ether; the glycine 
dissolves and can be purified by recrystallisation from ether, when 
it is obtained in rectangular plates, which melt at 141°5°; it forms 
salts like the above-mentioned compounds. 

Paramethoxyphenylglycine was prepared from paranisidine in & 
similar manner. It decomposes at 200° without melting. The two 
methoxyphenylglycines are isomeric with tyrosine. 

Orthethoryphenylglycine, EtO.CsHy.NH.CH,.COOH, prepared from 
orthamidophenetoil, melts at 120°. 

Ethylic orthethoxyphenylglycinate, EtO.C;H,.NH.CH,.COOEt, is 
prepared by acting with ethylic monochloracetate on orthamido- 
phenetoil in alcoholic solution. Orthethoryphenylethylglycine, 


EtO.C,H,.NEt.CH,.COOH, 


obtained by acting with monochloracetic acid on orthomonethyl-amido- 
phenetoil in alcoholic solution, is isomeric with this compound. 
Orthethoxyphenyldiethylglycinic chloride, 


EtO.C,H,.NEt,Cl.CH;.COOH, 


is prepared by heating in a sealed tube at 100° a mixture of equal 
molecular weights of monochloracetic acid and orthodiethylamido- 
phenetoil dissolved in its own volume of ether. The chloride was 
only obtained as a syrup, but the platinochloride was prepared. The 
chloride is decomposed by soda with formation of a neutral oil inso- 
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luble in water, but soluble in alcohol and ether; in all probability 

this was the hydroxide. It is soluble in acids, but not in caustic 

alkalis, showing that the acid properties of the oxyphenylglycine have 
Pp. F. F. 


disappeared. ; 


Amidocresols. By A. Maarsen (Ber., 17, 608-—610).—Wallach 
has shown (Abstr., 1883, 329) that when metatoluylenediamine is con- 
verted into the acetic compound, the acetoxyl group takes up the 
para-position, and from this an amidocresol, melting at 159—161’, 
is obtained, different from that obtained from nitrotoluidine, 
C;H;Me(NO,).NH, [1:2:4]. The amidocresol obtained from this 
nitrotoluidine has been converted into the acetic derivative by heating 
itwith acetic anhydride. It melts at 178°, whereas the monacetamido- 
cresol obtained by Wallach from metatoluylenediamine melts at 224 
—225°, so that the two amidocresols are isomeric. A further confir- 
mation of this is to be found in the fact that Nélting and Collin (this 
vol., p. 1087) have obtained from nitro-orthotoluidine an amidocresol, 
C,H,;Me(OH).NH, [ 1:2: 4], identical with that prepared by Wallach. 

ye. 


Substitution-products of Azobenzene and an Unsymmetrical 
Triamidobenzene. By J. V. Janovsxky (Monatsh. Chem. 5, 155— 
164).—In the author's paper on the nitro-derivatives of azobenzene- 
parasulphonic acid (Abstr., 1883, 324), he described two mononitro- 
acids and a dinitro-acid. The position of the nitro-groups in the 
mononitro-acids was subsequently determined (Abstr., 1883, 1101), 
but in the case of the dinitro-acid the possible isomerides are so 
numerous that a determination of the positions of the nitro-groups 
seemed impossible, and it appeared best to take one of the mononitro- 
acids and prepare a dinitro-acid from that. For this purpose para- 
nitroazobenzeneparasulphonic acid was heated with 44 times the 
quantity of nitric acid of sp. gr. 148—1°5; on addition of water 
the whole solidifies to a crystalline magma, from which the dinitro- 
acid is obtained on recrystallisation. 

Dinitroazobenzeneparusulphonic acid, C,,.H;(NO,)2N2.SO;,H, crys- 
tallises sometimes in rounded needles, sometimes in rosettes. Most 
of the salts are very sparingly soluble in water. The potassium salt, 
CyH,(NO,).N,.SO;K + aq, is obtained as a — precipitate of 
microscopic needles; the sodium salt crystallises in microscopic 
flat needles, is readily soluble in hot water, sparingly soluble in cold 
water; the barium salt, [C,,H,(NO,).N,.SO;],Ba, is obtained as a 
yellow microcrystalline precipitate. By moderated reduction, the 
dinitro-acid yields a deep yellow-coloured product, now under inves- 
tigation: on complete reduction, it yields sulphanilic acid and 
unsymmetrical triamidobenzene. With regard to the constitution 
of the dinitro-acid, its reduction-products show that it must have 
the constitution 


4 1 1 2 4 4 1 1 3 4 
SO,H.C,H,.N : N.C,H,(NO;);.NO,, or SO,H.C,H,.N :N.C,H,(NO,).NO,, 


as it appears to be identical with the acid obtained by the direct 
uitration of azobenzeneparasulphonic acid, which must be regarded 
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as formed by the further nitration of both the para- and metamonitro. 
acids ; the latter formula is the most probable. 

Unsymmetrical triamidobenzene, CsH3(NH2), [1:2:4], prepared as 
above mentioned by the reduction of the dinitro-acid with tin and 
hydrochloric acid, forms a white crystalline mass which readily 
becomes discoloured. It melts at 132—133°, and gives an emerald. 
green coloration with oxidising agents, such as ferric chloride and 
potassium chromate. The hydrochloride crystallises in long colourless 
needles, becoming brownish-red on exposure to air. Oxidising agents 
colour it first violet, then green. The platinochloride forms a crys. 
talline yellow powder. This triamidobenzene must be identical with 
that obtained from chrysoidine (this Journal, 1877, ii, 458); it is 
distinguished from the symmetrical triamidobenzene by its melting 
point and colour reaction. 


4 i. 2 4 

Parabromazobenzeneparasulphonic acid, SO,H.C,H,.N : N.C,H,Br, 
is prepared by treating the parasulphonic acid under water with 
bromine. It crystallises in fine needles, and is a strong acid, dis. 
placing hydrochloric and nitric acid from their alkali salts in the 
cold. Its salts crystallise well, are readily soluble in hot, sparingly 
in cold water. The potassium salt, C,,.H,BrN,.SO;K, is obtained as 
an orange-yellow silky precipitate. On recrystallisation, it yields 
well-formed plates. The sodium salt crystallises in orange-yellow 
needles. The barium and calcium salts crystallise in groups of fine 
needles, very sparingly soluble even in hot water. The zinc salt 


crystallises in plates. On reduction with tin and hydrochloric acid, 
the free acid yields sulphanilic acid and parabromamidobenzene. 


A. J. G. 


Azo-compounds. By C. Liepermayn and §. v. Kostaneckt (Ber, 
17, 876—887 ; see Abstr., 1883, 736, and Ber., 16, 2358).—The same 
results were obtained in the reduction by tin and hydrochloric acid 
of phenylazoparacresol and phenylazo-orthocresol as were obtained by 
Nélting and Kohn (this vol., 900). 

By the action of diazobenzene on the phenols, not only are colouring 
matters soluble in potash formed, but others insoluble in alkalis, and 
belonging to a different class of compounds. By allowing the aniline 
hydrochloride and acidified potassium nitrite solutions to react fora 
sufficient length of time before adding the alkaline solution of the 
phenol, only those colours soluble in potash are formed. If, however, 
the phenol solution be quickly added after mixing the amido-salt and 
the nitrous acid, there are formed nitrosophenols, which afterwards 
react with the amido-base to form diazo-compounds, which may have 
a different constitution to those formed by the former method. 
During the preparation of phenylazoparacresol, azo-orthocresol, and 
phenylazophenol, these bye-products, insoluble in alkalis, are formed 
in large quantity. After complete purification, they proved to be 
diazoamidobenzene in each instance. 

By the action of diazobenzene hydrochloride on resorcinol, two 
colouring matters are obtained, one— phenylazoresorcinol—easily solu- 
ble in dilute alkalis; the other only sparingly soluble, and insoluble in 
alcohol. This last substance has been examined previously, but not 


ORGANIC CHEMISTRY. 1147 


with success; it is phenyldisazoresorcinol, (CsH;.N.),CsH.(OH)., and 
erystallises in red needles melting at 220—222°. Its acetyl deriva- 
tive, (C.HsN2)2CsH.(OAc)», forms yellow needles melting at 137— 
138°. The constitution of phenyldisazoresorcinol is proved by the 
action of tin and hydrochloric acid, aniline and diamidoresorcinol 
being formed. There are four possible phenyldisazoresorcinols ; two 
have been described by Wallach; the above is a third; its constitu- 
tion is partly indicated by the identity of the diamidoresorcinol 
obtained with that prepared by Fitz from dinitroresorcinol. 

Amidopseudocumene (melting at 62°), when heated with potassium 
nitrite and resorcinol, yields two products, one soluble in alkalis— 
cumylazoresorcinol, CeH,Me3.Nz.C;H,(OH)2, melting at 199°—the other 
insoluble in alkalis—cwmyldisazoresorcinol, (CsH,Me,N,)2,C.H.(OH)., 
forming red needles. Similar bodies obtained from liquid cumidine 
boiling at 225—231°, have been described. 

Employing paramidophenetoil and resorcinol, only one product, 
that soluble in alkalis, was formed, namely, paraphenetvilazore- 
sorcinol, crystallising in red plates which melt at 165—167°. 

The authors had intended to introduce into paracresol a series of 
different diazo-residues, and afterwards to examine other para- 
substituted phenols in the same manner. Ndélting and Kohn having 
experimented in the first direction, the authors only describe the 
action of diazoparaphenetoil on paracresol. There is formed only 
paraphenetoilazoparacresol, EtO.CgH,.Nz.CcsH;Me.OH ; it is only mode- 
rately soluble in alkalis, and forms golden scales which melt at 
lus—104°; by reduction with tin and hydrochloric acid, it yields 
paramidophenetoil and amidoparacresol. 

Among the other para-substituted phenols examined were para- 
chlorophenol, parazophenol, and paranitrophenol; the last did not 
enter into reaction at all with diazocumene, the second did so, but the 
product could not be purified. On the other hand, the cumenol 
obtained from the solid cumidine easily enters into reaction; thus 
with diazocumene, it yields cumylazocumenol, CsH,Me;.N2.C,5H Me;.0OH, 
remarkable for its complete insolubility in alkalis—resembling thus 
the corresponding compounds of f-naphthol—it is, however, soluble 
in alcohol and melts at 147—148°. Phenylazocumenol, 


C.H;.N..C,;H Me,.0OH, 


erystallises in brown prisms melting at 98—94°; on reduction, it yields 
aniline and hydroeycumidine, HO.Cs;HMe;.NH:, subliming in white 
needles which melt at 166—167°; this base does not yield any 
quinone when treated with chromic acid, and when treated with 
acetic anhydride it does not vield an anhydride, but acetory- 
acetylcumidine, AcO.CsHMe;.NHAc. Potassiwm-sulphanilazocumenol, 
KS0 .C,.H,.N».C,HMes.OH + 2H,0, forms orange needles, and on 
reduction yields sulphanilic acid and amidocumenol. H. B. 


Metazo- and Hydrazo-phenetoil. By M. Bucustas (J. pr. 
Chem. [2], 29, 299—300).—This is a preliminary note on the 
formation of these bodies by the reduction of metanitrophencetoil. 
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By the action of sodium amalgam on this in alcoholic solution, met. 
azophenetoil is formed; it is soluble in alcohol and ether, but 
insoluble in water, and crystallises in orange-yellow prisms which 
melt at 91°. By passing sulphuretted hydrogen through an alcoholic 
solution of the metazophenetoil, and adding water, metahydrazo- 
phenetoil separates ; it crystallises in colourless needles which melt at 
91°. The hydrazophenetoil is converted into the corresponding di- 
ethoxybenzidine by treatment with mineral acids. P. F. F. 


Diazo-derivatives. By P. Grirss (Ber., 17, 603—608).—When 
Paradiamidobenzoic acid i$ treated with nitrous acid, it yields a 
compound isomeric with B- and y-azimidobenzoice acids, which the 
author styles paramidodiazobenzoic acid. It crystallises from hot 
water in yellow needles or narrow four-sided plates, containing 
3 mols. H,O, which it loses at 100°. This compound does not 
exhibit the characters of an acid, and to it the author assigns the 
constitution NH: CHi<p y>0. It possesses basic properties and 
forms a hydrochloride, (C;H;N;O,).,HCl, which crystallises in white 
six-sided plates ; its platinochloride, (C;HsN;O.)2,H,PtCl,, is sparingly 
soluble in water and crystallises in small yellow rhombic leaflets. 
The awrochloride, (C;H;N;O02).,HAuCh, forms dark-yellow insoluble 
needles. It forms a perbromide which has not been analysed. 
This paramidodiazobenzoic acid is a true diazo-compound, uniting 
directly with aromatic amines and phenols to form azo-compounds. 
Thus with metaphenylenediamine it forms a compound, 


COOH.C,H;(NH,).N2.CsH3(N H2)s, 
and with B-naphthol the compound COOH.C,H;(NH,).N2.CioH,.OH. 


The three phenylenediamines behave with nitrous acid in a similar 
manner to the three diamidobenzoic acids. Ladenburg has already 
shown (this vol., 739) that orthophenylenediamine yields azimidolbenzene; 
metaphenylenediamine forms triamidoazobenzene (phenylene brown), 
whilst the para-compound forms a compound similar to the above- 
mentioned paramidodiazobenzoic acid, which the author styles amido- 
diazobenzene. The free base is very unstable, but its salts are stable 
compounds ; the aurochkloride, which has the composition 


NH,CI.C,H,.N.Cl(AuaCl;)., 


is insoluble in water, and from it the salts are best prepared. 

The compound, C,,H,,N,0;, obtained by Ladenburg by the action of 
nitrous acid on paraphenylenediamine, the author considers to be a 
product of the decomposition of amidoazobenzene. P. P. B. 


Derivatives of Amidoazobenzene. By G. Bersv (Ber., 17, 
1400—1406).—Acetylamidvazobenzene, PhN,.C,Hy.NHAc, prepared by 
treatment of amidoazobenzene with acetic anhydride, crystallises in 
slender yellow needles, melts at 143°, and does not unite with acids 
to form salts. A. Muller has previously given some account of this 
substance and of its conversion into acetylhydrazobenzene. 
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Monomethylamidoazobenzene, PhN».CsH,.N HMe, is prepared by heat- 
ing amidoazobenzene and methy] iodide for two hours at 50° in a reflux 
apparatus. It crystallises in brick-red needles, melts at 180°, is 
soluble in alcohol, and reprecipitated on adding water. The hydro- 
chloride forms violet needles. When treated with acetic anhy- 
dride, it yields acetylmonomethylamidoazobenzene, PhN,.C;H,y.NMeAc, 
erystallising in silky yellow needles melting at 139°. 

Dimethylamidoazobenzene, PhN,.CsH,.NMe., prepared by Griess 
(this Journal, 1877, ii, 456), by the action of diazobenzene on dime- 
thylaniline, can also be obtained by the action of methyl iodide on 
monomethylamidoazobenzene. 

Trimethylazobenzeneammonium iodide, PhN,.C.H,.NMe;I, prepared 
by the action of methyl iodide on the dimethyl compound in sealed 
tubes at 100°, crystallises in flesh-coloured plates, melts at 173—174°, 
and is soluble in alcohol and hot water. It is not decomposed by 
boiling with alkalis. 

Benzylidenamidoazobenzene, PhN,.C,H,.N : CHPh, is prepared by 
the action of benzaldehyde on amidoazobenzene in the cold. It 
crystallises in orange-coloured plates, is soluble in dilute alcohol, and 
is resolved into benzaldehyde and amidoazobenzene hydrochloride on 
treatment with hydrochloric acid. 

Dibromamidoazobenzene, C,,H;N;Br,, prepared by the action of an 
alcoholic solution of bromine on amidoazobenzene, crystallises in bright 
yellow needles and melts at 152°. By the action of tin and hydro- 
chloric acid, it is converted into aniline and paraphenylenediamine. 

Carbamidoazobenzene, CO(NH.C,H,.N,Ph)2, is obtained, together 
with amidoazobenzene hydrochloride, by the action of carbon oxy- 
chloride on amidoazobenzene, both dissolved in benzene. It crystal- 
lises in microscopic plates, melts with decomposition at 270°, is 
sparingly soluble in alcohol, more readily soluble in chloroform and 
benzene. 

By boiling alcoholic solutions of amidoazobenzene and phenyl 
thiocarbimide, a yellow mass is obtained from which on treatment 
with alcohol azobenzenemonophenylthiocarbamide, 


PhN,.C,H,.NH.CS.NHPh, 


can be dissolved out and crystallises on cooling in microscopic plates 
melting at 179°. The portion insoluble in alcohol consists of thiocar- 
bamidazobenzene, CS(NH.C,H,.N;Ph),.; it melts at 199°, and is converted 
into carbamidazobenzene by treatment with yellow mercuric oxide. 


A. J. G. 


Helianthin. By R. Méutavu (Ber., 17, 1490—1493).—If nitrous 
acid is passed into a solution of equivalent proportions of the hydro- 
chlorides of aniline and dimethylaniline, diazobenzene chloride and 
nitrosodimethylaniline are formed. If, however,an alkaline sodium 
nitrite solution is used in place of nitrous acid, dimethylamidoazo- 
benzene, NMe,.C,H,.N;,Ph, is formed. It is best to mix a solution of 
74 grams sodium nitrite and 4 of sodium hydroxide in 54 c.c. 
water with a solution of 10 grams aniline, 13 of dimethylaniline, and 
23 ¢.c. hydrochloric acid (sp. gr. 1:171 at 15°), in 36 c.c. of water, 
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The mixture should be kept agitated and the temperature not allowed 
to exceed 15°. The substance has already been described by Grieg 
(this Journal, 1877, ii, 456). If 1 part of this substance is dissolved in 
20 parts of sulphuric acid which contains 30 per cent. anhydride, and 
allowed to stand for about 24 hours, a very satisfactory yield of its 
sulphonic acid (also described by Griess, loc. cit.) is obtained. This 
forms a convenient method for the preparation of helianthin (or 
Orange III) of commerce, which is the sodium or ammonium salt of 
dimethylamidoazobenzenesulphonic acid. 

When orthotoluidine is substituted for aniline in the foregoing 
reaction, the results are not satisfactory, but if paratoluidine is used, 
dimethylamidobenzeneazotoluene, NMe,.C.H,.N..C,;H,Me, is formed. It 
crystallises in golden-yellow scales, soluble in alcohol and ether; it 
melts at 168—168°5°, and distils with scarcely any decomposition. 
The chloride and sulphate crystallise in violet prisms which yield a 
magenta-coloured solution with alcohol. On reduction, it yields 
paratoluidine and dimethylparaphenyldiamine. No sulphonic acid 
could be obtained directly, but dimethylamidobenzeneazotoluenesul- 


phonic acid, N Me2.CyH,.N,.CsH;Me.SO,H [Me : SO,H: N=1:3: 4] 


’ 


was obtained by Griess’s method by acting on diazoparatoluidine- 
sulphonic acid with dimethylaniline. It crystallises in very dark 
violet prisms, soluble to an orange solution in alcohol and in hot 
water, but insoluble in ether. The sodium salt crystallises in glittering 
orange scales. i 


Phenylhydrazine, a Reagent for Aldehydes and Ketones. 
By E. Fiscner (Ber., 17, 572—578).—In a former communication 
(Ber., 16, 661) the author pointed out the utility of this reagent in 
detecting the presence of aldehydes, &c.; further investigation shows 
that it may also be used to identify aldehydes, ketones, and ketonic 
acids. The method adopted in using this reagent is first to prepare 
phenylhydrazine hydrochloride by neutralising the base dissolved in 
10 parts of alcohol with hydrochloric acid, the crystalline hydro- 
chloride «is filtered off, washed with alcohol and ether, and dried. 
One part by weight of the hydrochloride is added to one and a-half 
times its weight of sodic acetate dissolved in 8—10 parts by weight of 
water ; the reagent so prepared is added to the aqueous solution of the 
aldehyde, &c., with which in the majority of cases it reacts directly, 
in some cases heating on the water-bath is required to bring about 
the desired reaction. Free mineral acids interfere with the reaction, 
and require to be neutralised, the presence of nitrous acid is 
specially injurious, and is most easily removed by treatment with 
carbamide. 

With this reagent, acetic, propionic, butyric, valeric, and cenanthylic 
aldehydes yield colourless non-crystallisable oils. 

Furfuraldehyde in aqueous solutions yields a yellowish oil, which 
solidifies after a short time ; from its ethereal solution, the compound 
is precipitated by petroleum in colourless plates, melting at 97—98°; 
the compound has the formula N,HPh : C;H,O. One part of furfur- 
aldehyde disso'ved in 10,000 parts of water gives a precipitate with 
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solution of hydrazine in 15 minutes, and 1 part in 1000 produces an 
immediate precipitate. 

With benzaldehyde, the reagent yields a precipitate of the compound 
N.HPh : CHPh, melting at 152°5°. An aqueous solution of benz- 
aldehyde of 1 in 2000 gives first a turbidity, which on shaking forms a 
white flocculent precipitate, and the reaction takes place even with a 
solution of 1 in 50,000. 

Cinnamic aldehyde suspended in water unites with the phenyl- 
hydrazine immediately if the solution is warmed, forming a white 
crystalline solution of the compound N,HPh:CH.C,H,Ph; this 
erystallises from alcohol in fine yellow needles or plates melting 
at 168°. 

Salicylaldehyde, cwminaldehyde, anisaldehyde, and para-hydroxybenz- 
aldehyde, all form crystalline hydrazine-derivatives. The reagent yields 
an immediate precipitate with a slightly warmed aqueous solution of 
glyoral ; the compound formed is insoluble in alkalis and dilute acids, 
and crystallises from alcohol in fine leaflets, melting at 169—170°, 
having the composition N,HPh : CH.CH : N,HPh. 

The reagent produces insoluble liquid condensation-products with 
aqueous solutions of the ketones, which on being heated with acids 
are easily resolved into hydrazine and the ketone. 

Acetophenone suspended in water gives a yellow crystalline mass, 
crystallising from alcohol in fine scales melting at 105°. 

Benzylideneacetone, when warmed with an excess of the reagent, 
gives a solid which crystallises from hot alcohol in yellow prismatic 
plates, of the formula CHPh:CH.CMe: N,HPh, and melting at 175°. 

Benzophenone yields the compound N,H Ph : CPh,, which is insoluble 
in dilute alcohol, but soluble in hot alcohol, from which it crystallises 
in colourless needles melting at 137°. 

Isatin also unites with phenylhydrazine, 1 part in 2000 parts of 
water yielding a heavy precipitate of fine yellow needles on boiling ; 
the reaction takes place even with a solution of 1 in 20,000. The 
compound formed has the composition C,,H,,N;O, and crystallises 
from alcohol in fine yellowish-red needles melting at 210—211°. 

Phenylhydrazine unites also with ketonic and aldehyde acids, the 
union taking place in hydrochloric or acetic acid solutions. The com- 
pounds are sparingly soluble in water, and separate out as yellow 
crystalline precipitates. 

Phenylhydrazineglyorylie acid, NSHPh : CH.COOH, crystallises from 
alcohol or water in fine yellow needles which decompose at 137°. It 
is soluble in caustic alkalis, and acids precipitate it unaltered from 
the solutions. 

Phenylhydrazinepyroracemic acid, N,HPh : CMe.COOH, crystallises 
from alcohol in fine prisms which melt at 192° ; the reaction will show 
the presence of 1 part of pyroracemic acid in 1000 of water. 

Phenylhydrazinemesoxalic acid, N,HPh: C(COOH)., crystallises 
og hot water or dilute alcohol in fine yellow needles melting at 

38—164°. ! 

Phenylglyoxylic acid unites with phenylhydrazine, forming a com- 
pound which crystallises from hot acetic acid in fine yellow needles 
melting at 153°, and having the compositicen N,HPh : CPh.COOH. 

° P. P. 'B. 
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Action of Phenylhydrazine on Cyanhydrins. By A. Rerssepy 
(Rer., 17, 1451—1462).—In continuation of the researches of Tie. 
mann, Piest, and Stephan (Abstr., 1883, 198, et seq.) on the action of 
aniline on many of the cyanhydrins (hydroxynitriles), the author has 
investigated the action of hydrazine on the cyanhydrins of benzalde. 
hyde, acetaldehyde, and acetone. 

Benzaldehyde cyanhydrin acts on phenylhydrazine in alcoholic 
solution with development of heat, benzylidenephenylhydrazine, 
CHPh:N,HPh, being formed. It melts at 152°5°, and has been de. 
scribed by E. Fischer (Abstr., 1878, 309). The same compound is 
produced if the aldehyde is replaced by phenylchloracetic acid, 
Neither nitrile nor hydrazido-acid could be obtained. 

a-Phenylhydrazidopropionitrile, PhN.H,.CHMe.CN, is obtained by 
acting on acetaldehyde cyanhydrin with phenylhydrazine in alcoholic 
solution. It forms crystals which melt at 58°, and dissolve readily in 
alcohol and ether, sparingly in benzene and cold light petroleum, 
When heated with mineral acids or alkalis, it decomposes into hydro. 
cyanic acid and ethylidene-phenylhydrazine, and this latter, by further 
action of acids, yields acetaldehyde and phenylhydrazine. When it 
is dissolved in faming hydrochloric acid and after remaining at rest 
for several days is neutralised with ammonia, it yields a-phenyl- 
hydrazidopropionamide, PhN,H,.CHMe.CONH). This substance forms 
hard white crystals which melt at 124°, are easily soluble in alcohol 
and boiling water, more sparingly in ether, and almost insoluble in 
benzene, chloroform, and light petroleum. With acids, it forms salts 
which decompose Fehling’s solution on boiling. When boiled with 
alkalis for some time, the amide is converted into a-phenylhydrazido. 
propionic acid, which erystallises in glittering white needles, easily 
soluble in alcohol, benzene, and ether, and melting at 187°. It dis- 
solves in boiling water, the solution having an acid reaction towards 
litmus-paper. Its barium and zinc salts are -crystalline, its calcium 
salt amorphous. When a solution of the nitrile in excess of alcohol is 
saturated with hydrochloric acid, the hydrochloride of ethyl a-phenyl- 
hydrazidopropionate crystallises out, and ammonia precipitates the 
ether from a solution of its chloride. The ethy] salt crystallises in 
needles which melt at 116°, and are easily soluble in alcohol, benzene, 
chloroform, and light petroleum, almost insoluble in water. Both the 
ether and amide yield a-anilidopropionic acid and ammonia on redue- 
tion with tin and hydrochloric acid. These compounds must there- 
fore be unsymmetrical hydrazines, and the formula of the acid be 
NH,.NPh.CHMe.COOH. The author believes the a-phenylhydrazido- 
propionic acid described by K. Fischer and F. Jourdan to be the 
symmetrical body of the formula NHPh.NH.CHMe.COOH. 

a-Phenylhydrazidoisobutyronitrile, PhN,H,.CMe,.CN, is prepared 
from acetone in like manner to the propionitrile from acetaldehyde, 
except that an excess of the acetone cyanhydrin should be used. It 
crystallises from light petroleum in white needles which melt at 70°, 
and are easily soluble in alcohol, ether, benzene, and chloroform, in- 
soluble in water. The amide could not be obtained—as in the case of 
the propionitrile—by saponification with strong hydrochloric or sul- 
phuric acid, but in both cases an internal anhydride of the correspond- 
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ing butyric acid was formed. a-Phenylhydrazido-isobutyric anhydride, 
(Me, <9; >NH, thus obtained is easily soluble in alcohol, benzene, 


ether, and chloroform, sparingly in light petroleum and water, and 
forms white crystals which melt at 175°. It forms salts with mineral 
acids—its hydrochloride containing 1 mol. acid to 1 mol. anhydride 
—and is slowly converted by boiling with sodium hydroxide into 
sodium a-phenylhydrazido-isobutyrate, PhN,H,.CMe,.COONa. On 
attempting to liberate the acid, the anhydride is at once re-formed. 
If,in the preparation of the anhydride by the action of strong sul- 
phuric acid on the nitrile, the reaction is stopped immediately that a test 
portion no longer yields hydrocyanic acid on boiling with sodium 
hydroxide, a small quantity of a-phenylhydrazido - isobutyrimide, 
(PhN,H,.CMe,.CO),NH, is formed. This body is easily prepared if a 
solution of the nitrile in excess of absolute alcohol is saturated with 
hydrochloric acid gas and the product partly evaporated on the water- 
bath; ammonium chloride soon separates out, and a solution of the 
hydrochloride of the imide is left, from which the free imide is pre- 
cipitated by ammonia. It is a crystalline substance, easily soluble in 
alcohol, ether, benzene, and chloroform, sparingly in light petroleum 
and water, and melts at 117°. It is easily soluble in mineral acids, 
and with hydrochloric acid yields a white crystalline hydrochloride 
containing 3 mols. of acid to 1 of the base. When heated with alkalis, 
it yields the internal anhydride described above. Like the propio-com- 
pounds, the butyro-compounds proved to be unsymmetric : a eu 

Action of Ethyl Acetoacetate on Hydrazine-quinizine Deri- 
vatives. By L. Knorr (Ber.,17, 546—552).—In a former communi- 
cation, the author described a compound, C,oH,N,O, obtained by the 
action of phenylhydrazine on ethyl acetoacetate, which is styled ozy- 
methylquinizine, having probably the constitution 


C.H,—_N— 
] | NH. 
CO.CH;.CMe 


Its formation takes place in two stages, first ethylphenylhdrazine 
acetoacetate, N,HPh : CMe.CH,.COOEt, is produced, which, when 
heated, is resolved into alcohol and oxymethylquinizine. 

With nitrous acid, oxymethylquinizine yields a brown-coloured 
strongly acid body; with nitric acid, a nitro-compound, and a blue 
colouring matter, soluble in ether; and colouring matters with benz- 
aldehyde, phthalic anhydride, &c. The hydrogen in it can be replaced 
by alkyl and acid radicles; for instance, dimethyloayquinizine is 
formed when it is heated with methyl alcohol and methyl iodide in 
sealed tubes at 100°; this compound forms beautiful needles melting 
at 113°. Its dilute aqueous solutions give a characteristic bluish- 
green coloration with nitrous acid, and in concentrated solutions a 
green crystalline precipitate, a reaction characteristic for all quinizines. 

Orthotolu-orymethylquinizine, C\,,H»N,O, obtained from orthotolyl- 
hydrazine, melts at 183°. It forms an orthotolu-dimethyloxyquinizine 
melting at 96—97°. 

VOL. XLVI. 4% 
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Ethyl paratolylhydrazine acetoacetate, C,,zH\,N.0O,, the product of 
the direct action of paratolylhydrazine on ethyl acetoacetate, forms 
well-defined crystals melting at 91—93°. Heated at 130—140° it 
yields paratolwmethyluzyquinizine melting at 140°; its methyl deriva. 
tive melts at 137°. 

8- Naphtho-oxymethylquinizine, C\,H,N,O, is a crystalline compound 
melting at 190°; its methyl compound, obtained like dimethyloxy. 
quinizine, melts at 129°, and is decomposed by heat. a-Naphtbyl. 
hydrazine forms similar compounds. 

Phenylhydrazine and ethyl succinosuccinate yield a compound 
resembling methyloxyquinizine. It has the composition CH .N,0;, 
is insoluble in ordinary solvents, dissolves in alkalis, forming a purple 
solution, from which a blue colouring matter separates out on stand- 
ing. When heated, a portion carbonises, and at the same time purple 
vapours are formed, and a blue sublimate. The formation of this 
compound, which is explained by the following equation, makes it 
probable that all acids analogous to acetoacetic acid will react with 
hydrazines :— 

C,.H.O, + 2C,H.N, = 2H.0 + 2Et.0H + C»H,,.N,O2. 
r. ce 

Aldoximes. By B. Lacu (Ber.,17, 1571—1575).—Gabriel (Abstr., 
1883, 188) has shown that nitrobenzaldoxime is decomposed by the 
action of acetic anhydride, yielding nitrobenzonitrile, whilst according 
to Westernberger (this vol., 581) terephthalaldoxime forms an acetyl 
derivative. The author has investigated the action of acetic chloride 
and anhydride on aldoximes, in order, if possible, to find the charac- 
teristics which determine in which of these two ways an aldoxime 
shall be acted on. Both reagents behave alike, the only difference 
being that acetic chloride is more violent in its action. 

Benzaldoxime yields benzonitrile. Salicylaldozime vields salicylo- 
nitrile acetate, C,H,(CN).OAc [AcO: CN = 1:2). Parahydroxybenzal- 
doxime yields C,H,(CN).OAc [AcO : CN = 1: 4], which crystallises 
in white needles melting at 57°, and boiling at 265—266°. (nan 
thaldoxime yields cenanthonitrile boiling at 175—177°. Glyowime, 
NOH : CH.CH: NOH, evolves cyanogen, but crystals of diacetyl- 
glyoxime, NOAc : CH.CH : NOAc, were left in the flask. These 
crystals decompose on further heating with acetic anhydride, evolving 
cyanogen gas. 

It thus appears that in by far the largest number of cases aldoximes 
are converted into nitriles by the action of acetic anhydride or chlo- 
ride, and that the formatign of acetyl derivatives is an intermediate 
stage of the reaction, which would then take place according to the 
equations— 

I. X.CH: N.OH + AcCl = HCl + X.CH: N.OAc. 
Il. X.CH: N.OAc = AcHO + X.CN. : 
L. T. T. 


Trimethylene-derivatives. By W. H. Perxry, jun. (Ber., 17, 
1440—1444). Acetyltrimethylenecarboxylic acid (this vol., 64) is 
heated in portions of 5 grams for some time on an oil-bath at 200°; 
carbonic anhydride is copiously evolved, a colourless liquid distils, and 
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a considerable quantity of a thick dark-coloured oil remains in the 
retort. On fractioning the distillate, about one-third passes over 
between 100—125°, and from this, after repeated distillations, acetyl- 


winethglone, | ouie, can be isolated as a colourless mobile oil of 
2 

agreeable acetyltetramethylene-like odour. It boils at 112—113° (at 
720 mm.), and is readily polymerised, especially by mineral acids, 
oils of high boiling point being formed. With hydroxylamine, it 
yields a small quantity of a derivative crystallising in needles; the 
greater part is polymerised. 


Benzoyltrimethylenoxime, | “SCH.CPh(NOH), is prepared by 
CH 


2 
allowing a mixture of benzoylmethylene with excess of hydroxyl- 
amine solution and some alcohol to remain for some days and then 
extracting the product with ether. It crystallises in peculiarly 
striated plates, melts at 86—87°, is readily soluble in ether, benzene, 
chloroform, alcohol, and carbon bisulphide, sparingly in light petro- 
leum. 

By heating a mixture of benzoyltrimethylene, hydroxylamine, alco- 
hol, and a few drops of hydrochloric acid, the reaction takes quite a 
different course, there being formed, according to the amount of 
hydroxylamine employed, either the hydrochloride of an uncrystal- 
lisable base whose isolation could not be effected, or the hydrochlorides 
of two bases that can be separated by the difference of their solu- 
bilities in ether and whose investigation is being continued. 

To ascertain if this method of formation of trimethylene-derivatives 
was general or merely restricted to the action of ethylene bromide on 
ethyl sodacetoacetates, &c., the action of propylene bromide on ethyl 
sodacetoacetate was investigated. The product of the reaction is 
ethylic acetylmethyltrimethylenecarbozylate, | CKe.COOEt; it is a 

CHMe 
colourless liquid of feeble odour, boils at 210—215° (720 mm.) and 
is isomeric with ethyl acetyltetramethylenecarboxy late (b. p. 225°). 


—— 
Acetylmethyltrimethylenecarboxylic acid, | CKe.COOH, is pre- 
CHMe 
pared from the ethyl salt, by heating it for four hours on the water- 
bath with alcoholic potash, neutralising with sulphuric acid, evapo- 
rating to dryness, acidulating with sulphuric acid, and extracting 
with ether. It forms a nearly colourless thick oil, is moderately 
stable towards alkalis, but is readily decomposed with evolution of 
carbonic anhydride when heated with acids. Heated alone, it yields 
carbonic anhydride and a colourless mobile liquid probably acetyl- 
methyltrimethylene. The silver salt, C,H,O;Ag, is obtained as an 
amorphous white powder. A. J. G. 


Diphenylacetoxime. By E. Srreauer (Monatsh. Chem., 5, 
203—207). Diphenylacetoxime was prepared by Janny (Abstr., 1883, 
4742 
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580), the present paper deals with some of its derivatives. The 
methyl, ethyl and benzyl ethers may be prepared by adding to an 
alcoholic solution of diphenylacetoxime somewhat less than the cal. 
culated amount of sodium alcoholate and a slight excess of the 
halogen-compound of the radical required. The mixture is then 
heated for several hours in a reflux apparatus, the alcohol evaporated 
off on the water-bath, water and a few drops of soda added, and the 
liquid extracted with ether. 

Diphenylacetoxime methyl ether, CPh,NOMe, is obtained in pale 
yellow crystals melting at 92°. 

Diphenylacetoxime ethyl ether, CPh,NO Et, forms a yellow oil of sharp 
bitter taste and unpleasant odour; it boils with partial decomposition 
at 276—279°. 

Diphenylacetowime benzyl ether, CPh,NO.CH,Ph, is obtained in white 
crystals melting at 55—56°. 

Acetyl-diphenylacetoxime, CPh,NOAe, is prepared by heating diphe- 
nylaeetoxime with acetic chloride in a reflux apparatas on the water. 
bath. It forms white crystals, melts at 55°, is sparingly soluble in 
alcohol, ether, and light petroleum, more readily soluble in chloro- 
form. Its formation is of interest, as Nageli found that camphor. 
oxime is converted into its anhydride by the action of acetic chloride 
(this vol., 610). 

Diphenylacetowime hydrochloride, CPh,NOH,HC1, prepared by 
passing dry hydrochloric acid gas into a solution of diphenylacet- 
oxime in anhydrous ether, forms a white crystalline powder ; it is very 
unstable, losing hydrochloric acid on exposure to air. 

Diphenylsodacetoxime, CPh,NONa, is prepared by the action of 
sodium ethylate on an ethereal solution of diphenylacetoxime; it 
forms a white crystalline powder. A. J. G. 


Methylene Blue and Allied Colouring Matters. By A. Berytn- 
sen (Ber., 17, 611—620). In a former communication (this vol. 
595), the author expressed the opinion that thiodiphenylamine would 
prove to be the parent substance to Lauth’s violet and methylene 
blue; a supposition the truth of which is shown by the followin; 
results :— 

When thivdiphenylamine is nitrated carefully by treatment with a 
nitric acid of sp. gr. 1°44, it yields two isomeric dinitrodphenylamine 
sulphowides, which are distinguished as a- and 8-compounds, the former 
is easily separated from the latter by its complete insolubility in 
boiling alcohol. . 

Dinitrophenylamine sulphoxide, NH(C.H;NO,),SO, is soluble in hot 
aniline, from which it crystallises in yellowish-red needles or prisms. 
The B-compound separates from its alcoholic solutions as a light yellow 
powder. 

a-Dinitroacetyldiphenylamine sulphowide, NAc : C,,.H,(NO,),: SO, is 
formed when acetylthiodiphenylamine is nitrated; it is a light yellow 
powder consisting of slender, pale-yellow needles. 

Methylthiodiphenylamine when nitrated yields compounds similar to 


the above. 


a le lle 
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Both the dinitro-compounds form leuco-bases when reduced with 
tin and hydrochloric acid or with stannous chloride; the a-compound 
yielding the leuco-base of Lauth’s violet, and the B-compound the 
jenco-base of a violet colouring matter isomeric with Lauth’s violet. 
The colouring matter from the 6-compound is a diacid base, whilst 
Lauth’s violet is a monacid base, as shown by the composition of their 
hydrochlorides. That of the latter has the formula C,,H,N;,S,HCl, 
and that of the former C,,.H,N,S,2HCI. 

The view, already expressed by the author (loc. cit.), that methylene 
blue is a homologue of Lauth’s violet, is supported by the fact that 
the leuco-bases of these colouring matters when treated with methyl 
iodide both yield one and the same compound, viz., pentamethyldi- 
amidothiodiphenylammonium iodide, which would be formed from 
compounds having the constitution of these bases, as represented by 
the following formule :— 


NH(C,H3.N H,).S. . NH(C,H;.NMe,).S. 
Lauth’s white. Methylene white. 
F. 2e: ie 


Preparation of Phenyleyanamide. By F. Bercer (Monatsh. 
Chem., 5, 217—219). Phenyleyanamide is most cheaply and con- 
veniently prepared by dissolving monophenyl|thiocarbamide (50 grams) 
in excess of 30 per cent. potash by aid of heat, and adding a pretty 
concentrated hot aqueous solution of lead acetate (125 grams) in 
small portions and with constant shaking. When the liquid is quite 
cold, it is acidified with acetic acid to precipitate the phenyleyanamide. 
The yield is 75—80 per cent. of the theoretical. A. J. G 


Derivatives of Isophthalonitrile and Terephthalonitrile. 
By G. Luckensacn (Ber., 17, 1428—1437).—In order to study the 
behaviour of a dicyanide of the aromatic series with alcohol and 
hydrochloric acid, isophthalonitrile was prepared according to Barth 
and Senhofer’s method (this Jour., 1876, 1, 585) by distilling potassium 
metabenzenedisulphonate with potassium cyanide. The product was, 
however, found to be contaminated with terephthalonitrile and could 
not be purified by crystallisation. The separation of the two bodies 
was finally accomplished by conversion into the thioamides and treat- 
ment with alcohol in which thicisophthalamide alone is soluble. From 
the separated thioamides, the nitriles were regenerated by boiling with 
a solution of lead acetate. 

Thioisophthalamide, C.>H,CSNHz,)., prepared by the action of 
hydrogen sulphide on an alcoholic solution of the nitrile mixed with 
alcoholic ammonia, forms yellow crystals, melts with decomposition at 
199—200°, the greater part decomposing into isophthalonitrile and 
carbon bisulphide, whilst a yellowish-brown resinous substance is left. 
It is sparingly soluble in ether and carbon bisulphide, more readily 
soluble in boiling alcohol. 

Isophthalimido ether,CsH,[C(OEt) : NH]..—A solution of isophthalo- 
nitrile in six parts of benzene is mixed with absolute alcohol and 
saturated with dry hydrochloric acid gas. After about half an hour the 
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liquid becomes turbid, an oil separates and after a short time solidifies 
to a crystalline mass of isophthalimido ether hydrochloride, 


C.H,[C(OEFt) :NH],2HCI. 


This, after purification, crystallises in white needles, softens at 255°, 
but is only completely fused at above 270° ; on further heating it is 
completely decomposed into ethyl chloride and isophthalamide. It is 
readily soluble in water, the solution soon decomposing into ammo. 
nium chloride and ethyl isophthalate. Better results are obtained in 
the preparation of the hydrochloride by using ethyl acetate in place of 
benzene as a solvent of isophthalonitrile. The free base, prepared by 
treating the hydrochloride with soda and ether, is readily soluble in 
alcohol and ether, melts at 66°, and on heating at 120° is decomposed 
into ethyl alcohol, isophthalonitrile, and gaseous products. 

Isophthalimido methyl ether forms small needles melting at 59—62°. 
The hydrochloride resembles the corresponding ethyl compound in 
preparation and properties. 

Lsophthalamidine, C,H,{[C(NH:) : NH },, is obtained as hydrochloride 
by the action of concentrated alcoholic ammonia on isophthalimido 
ethyl ether. The free base was only obtained in an impure state as a 
mass of small needles, insoluble in ether and benzene, soluble in water 
and alcohol, the solutions rapidly decomposing with evolution of 
ammonia. The hydrochloride, C,H,{C(NH,):NH}.,2HCI, forms 
lustrous needles; the platinochloride, C,;H,{C(NH,) : NH ]},,H,PtCl,, 
forms red crystals, sparingly soluble in water and alcohol ; the sulphate 
crystallises in plates and is sparingly soluble in water; the nitrate is 
readily soluble in water and crystallises in needles. The silver deriva- 
tive, C.H,N,Ag,, is obtained as an amorphous white precipitate, soluble 
in nitric acid and in ammonia. 

By heating isophthalamidine with acetic anhydride and sodium 
acetate, it is converted into acetamide and a compound, C,.H,;N;0, = 
NH[C(NH).C,H,.CONH,},. This is insoluble in all ordinary solvents 
and is decomposed into isophthalic acid and ammonia when heated with 
potash or with hydrochloric acid. 

Isophthalimido thioethyl ether, C.H,[C(SEt) : NH],.—The hydro- 
chloride of this base is obtained by the action of hydrochloric acid gas 
on a solution of isophthalonitrile and mercaptan in ethyl acetate. 
It crystallises in nodules, and on heating turns yellow at 175°, and 
melts at 190°, with decomposition into ethyl chloride and thioiso- 
phthalamide. It is insoluble in ether, readily soluble in alcohol and 
water; an oil separates frgm the aqueous solution, which on being 
dried in a vacuum solidifies to a mass of small needles of ethyl thioiso- 
phthalate, CH,(COSEt),; it is readily fusible. By the action of soda 
‘on the hydrochloride, isophthalimido ethyl ether is obtained as an oil 
soon solidifying to a crystalline mass. It is very unstable. 

Thioterephthalamide, Cs5H,(CS.NH,)2, is obtained as above described 
in the purification of isophthalonitrile. It forms a yellow powder 
insoluble in alcohol, and fuses with decomposition at 263°. 

Terephthalamidine, C,H,{C(NH,): NH]2.—By the action of hydro- 
chloric acid and alcohol on the crude isophthalonitrile, a mixture of the 
imidoethers of iso- and tere-phthalic acids is formed, from which on 
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treatment with alcoholic ammonia terephthalamidine hydrochloride is 
obtained as a powder insoluble in absolute alcohol. It crystallises from 
water in brilliant hard apparently rhombic forms. The platinochloride 
forms small yellow crystals very sparingly soluble in water. The sul- 
phate crystallises in small prisms and is sparingly soluble in water. 
he nitrate forms long thin needles. 
obtained in a pure state. 


Action of Ethoxalyl Chloride on Diphenylthiocarbamide and 
Triphenylguanidine. By M. v. Srosentin (J. pr. Chem. [2], 29, 
302—303).—By the action of ethoxalyl chloride on diphenylthio- 
carbamide dissolved in benzene, a crystalline product is obtained of 
the composition C,,H,,N,S,O. On treating this with silver nitrate, 
the sulphur is removed, and diphenylparabanic acid (diphenyloxaly]- 
carbamide), CON,Ph,(C,0,), is obtained. By the action of fuming 
nitric acid on the thio-compound, C,,H,,N;S,0, a nitro-derivative, 
CyH»N-S.0.¢, is formed; this, when heated with water or alkalis 
yields paranitraniline. A product, CH N;ClO, was obtained from 
triphenylguanidine and ethoxaly! chloride, which, on digestion with 
alcoholic potash or by means of sodium amalgam, loses chlorine with 
formation of triphenylguanidine. A crystulline product was also 
obtained from phenylcarbamide. P. F. F. 


The free base could not be 
A. J. G. 


Parethoxyphenylurethane and some of its Derivatives. By 
H. Kéuver (J. pr. Chem. [2], 29, 257—236).—A number of derivatives 
have been prepared by the author with a view of ascertaining the 
influence exerted by the carbamic acid radicle on substitutions of the 
benzene nucleus. 

Parethoxyphenylurethane, COOEt.NH.C,H,.OEt, is prepared by 
adding ethylic chlorocarbonate to an alcoholic solution of paramido- 
phenetvil, precipitating the urethane by water, and recrystallising it 
from alcohol. It forms pink needles which melt at 94°. Long con- 
tinued boiling with soda decomposes the urethane thus :— 


COOEt.NH.C,H,.OEt + 2NaOH = NH,.C,H,.OEt + Na,CO; 
+ EtHO. 


When heated for several hours with strong hydrochloric acid at 
130°, in a sealed tube, it is decomposed with formation of paramido- 
phenol hydrochloride, carbonic anhydride, and ethyl chloride. The 
urethane distils between 250° and 270°, with partial decomposition, 
parethoxycarbanil, CON.C,H,.OEt, being formed by the elimination 
of alcohol. Parethoxycarbanil orystallises from glacial acetic acid in 
white needles melting at 219°; it is exceedingly stable, and unlike 
ordinary carbanil does not combine with alcohol. - 

Nitroparethoryphenylurethane is prepared by acting with concen- 
trated nitric acid (sp. gr. 14) on the urethane at 32—35’, precipitat- 
ing the nitro-compound by water, and c rystallising it from alcohol. It 
forms long golden needles melting at 71". As shown below, the nitro- 
group occupies the meta-position to the phenolic hydroxyl, and no 
isomeric mononitro-compound was found, but a small quantity of 
dinitroethoxyphenylurethane is formed. The mononitro-compound 


1160 ABSTRACTS OF CHEMICAL PAPERS. 


may be more conveniently prepared than as above by heating 10 grams 
of the urethane with 150 grams of dilute nitric acid (sp. gr. 1125) 
until the reaction becomes violent, after which no further heating is 
required. 

Amidoparethoryphenylurethane hydrochloride is prepared by reduc. 
ing the nitro-compound with tin and hydrochloric acid. It crystal. 
lises in stellate groups of needles which melt at 155—156°, and 
dissolve both in water and alcohol; it reduces both silver nitrate and 
platinum chloride, and gives a blood-red coloration with bleaching 
powder or ferric chloride. The free amido-compound was obtained 
from the hydrochloride by neutralising a hot saturated solution of the 
latter with sodium carbonate ; it separates out in small white needles 
which melt at 88°. 

In order to ascertain the position in the benzene nucleus occupied 
by the nitro- and amido-groups in the above compounds, the diamido- 
phenol was prepared from the amidoparethoxyphenylurethane by 
heating the hydrochloride with strong hydrochloric acid in a sealed 
tube for two honrs at 130°. The tube was then opened to permit of 
the carbonic anhydride and ethyl chloride formed to escape, and thus 
prevent a secondary action by the latter taking place. The tube was 
then closed, and the heating repeated for periods of two hours at a 
time, until on opening the tube no further internal pressure was per- 
ceptible. The contents were then evaporated down in a current of 
sulphuretted hydrogen, and the hydrochloride of the diamidophenol 
obtained in small reddish-brown elongated scales. The diamido- 
phenol was found to differ in several important points from that of 
Hemilian (this Journal, 1876, i, 918), thus the latter crystallises in 
small light grey prisms, and is insoluble in strong hydrochloric acid and 
in alcohol, whilst the diamidophenol from the urethane is soluble in 
both. Both diamidophenols give a dark-red coloration with chloride 
ef lime or ferric chloride, but whereas that from the orthoparadi- 
amidophenol of Hemilian has a violet tint, the other is of a pure 
blood-red colour. Since the two diamidophenols are not identical, 
the one obtained from the urethane must be parametadiamidophenol, 
and the nitro-group must have entered the urethane in the meta- 
position to the phenolic hydroxyl, as was to be anticipated. 

Diazoimidoethoxyphenylurethane, COOEL.N<CHCORYs,, is formed 
by passing nitrous anhydride through a cold saturated solution of 
amido-ethoxyphenylurethane hydrochloride in absolute alcohol ; the 
diazo-compound separates out in fine white crystals, which are insoluble 
in water and melt below 100°. The same compound separates out in 
white flocks when the hydrochloride of the amido-urethane is treated 
with an aqueous solution of potassium nitrite. Unlike other diazo- 
compounds, it neither explodes on heating nor by percussion, nor is 
it altered on heating with alcohol; on the other hand, when heated 
with a solution of ammonia or caustic soda, it is dissolved with evolu- 
tion of nitrogen. 

Dinitroparethoryphenylurethane is prepared by acting with fuming 
nitric acid on the urethane in the cold, and precipitating with water 
and recrystallising from alcohol. It forms minute interlaced needles 
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of a yellowish-white colour, melting at 141°. A second dinitro-com- 
pound was obtained from the alcoholic mother-liquors of the above, it 
forms bright yellow needles of considerable length, melting at 121°. 
The third possible dinitro-urethane was not found. 

Diamidoparethoxyphenylurethane hydrochloride was prepared from 
the first of the above dinitro-urethanes by the action of tin and hydro- 
chloric acid. The diamido-urethane combines with only 1 mol. HCI, 
and this salt crystallises in dark-coloured hexagonal scales melting at 
238°. 

Trinitroparethoryphenylurethane was prepared in the same manner 
as the dinitro-compounds, only that the reaction was assisted by heat. 
It crystallises in small bright yellow prismatic needles, melting with 
decomposition at 211—212°. The trinitro-compound may be more 
conveniently prepared by heating 10 grams of the urethane with 
200 grams of nitric acid (sp. gr. 1°4). All attempts to further nitrate 
the trinitro-urethane proved abortive. By reduction with tin and 
hydrochloric acid, the trinitro-compound was converted into triamido- 
parethoxyphenylurethane hydrochloride, which crystallises in small 
brownish needles, melting with decomposition at 233°. 

Trinitroamidophenetvil, CSH(NH;)(NO,);,.OEt, was prepared by heat- 
ing the trinitro-urethane with 20 times its weight of sulphuric acid 
(sp. gr. 1:14) for 3—5 hours in a large flask with an inverted con- 
denser; the product was, however, not obtained in a pure state, but 
mixed with some of the unchanged trinitro-urethane. The crude 
product was converted by means of tin and hydrochloric acid into 
tetramidophenetil hydrochloride, CSH(NH,),.OEt,2HC!; this crystallises 
in long flat prisms, which do not melt at 360°. With chloride of lime 
or ferric chloride, it gives a dark green coloration, changing to red, 
reddish-brown, yellow, and finally becomes colourless again. ope 
: P. F. F. 

Etard’s Reaction for the Preparation of Aromatic Alde- 
hydes. By E. Bornemann (Rer., 17, 1462—1475).—Etard has shown 
(Abstr., 1881, 581) that chromyl dichloride unites with aromatic 
hydrocarbons to form compounds which, when decomposed with 
water, yield aldehydes if the hydrocarbon contains a methyl-group, 
and ketones if no methyl-group is present. These compounds are of 
two kinds, the one class being simply additive products of the hydro- 
carbon and chromy] chloride, the other containing two hydrogen- and 
two chlorine-atoms less. The decomposition into aldehyde takes 
place according to the two equations :— 

I. 3R.CH,(CrO.Cl,), + 3H,0 = 3R.COH + 2Cr,Cl, + 2CrO; 

+ 6H,0. 


IT. 3R.CH(CrO,Cl), + 3H,O = 38R.COH + Cr.Ck + Cr,(OH)<. 
+ 2CrQs. 


Etard states, that with a mixture of the isomeric xylenes, chromyl 
dichloride forms a product which is decomposed by water, yielding 
pure metatoluylaldehyde. The author has repeated this reaction, but 
has always obtained a mixture of the isomeric aldehydes. 

Metatoluylaldehyde, CSHsMe.COH.—35 parts of pure xylene aud 100 
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of chromy] dichloride were each diluted with carbon bisulphide, and 
then gradually mixed, the red colour of the mixture disappears slowly, 
and a brown crystalline precipitate of the formula C,H,Me.,2Cr0,C), 
is deposited. The temperature of the solution must not be allowed to 
exceed 47°, or dangerous explosions may occur. The brown precipitate 
is filtered off and dried rapidly by agitation over the water-bath in a flask 
connected with an air-pump. The heating over the water-bath must 
not be continued long, or violent explosions may take place. The 
cause of these explosions could not be ascertained, as small portions 
of this compound may be heated to 180—2v0° without change, and only 
give off hydrochloric acid when heated over 200°. The dried substance 
is then added to water in small quantities, and the aldehyde separated 
by distillation with steam or extraction with ether. It is then purified 
by means of its compound with hydrogen sodium sulphite. Meta- 
toluylaldehyde is a colourless, highly refracting oil which boils at 
198—19¥°, has the odour of bitter almonds and the properties 
ascribed to it by Gundelach (Bull. Soc. Chim., 1867, 26, 44) and 
Etard (lot. cit.). It rapidly absorbs oxygen from the air, and is con- 
verted into metatoluic acid melting at 10Y—-110”. 

Orthotoluylaldehyde was prepared from orthoxylene in a similar 
manner. It boils at 199—200°, has the odour of bitter almonds, and 
yields orthotoluic acid melting at 103°. 

Paratoluylaldehyde has an odour like pepper, boils at 204—203°, 
and yields paratoluic acid melting at 180°. The yield of aldehydes 
in these three cases was about 7)—80 per cent. of the theoretical. 

Metaxylidenephenylhydrazine, C§(H,Me.CH : N,Ph, is formed by the 
action of metatoluylaldehyde on phenylhydrazine, using equal molecu- 
lar weights. It crystallises in yel!‘ow prisms which melt at 91°. It is 
sparingly soluble in water, but easily so in the other usual solvents. 
Metaxylideneaniline, CsH,Me.CH: NPh, is obtained by mixing 
together the aldehyde and aniline. It is a mobile oil of aromatic 
odour, and boils at 313—314°. It is split up again into its two com- 
ponents by mineral acids and oxalic acid, but is not acted on by acetic 
or tartaric acid. Metamethylmandelonitrile, CsHyMe.CH(OH).CN, is 
obtained as a colourless mobile oil when the necessary quantity of 
hydrochloric acid is added to a mixture of equivalent proportions of 
metatoluylaldehyde and powdered potassium cyanide. Hydrochloric 
acid dissolves it at 60—70° with partial decomposition, and the solu- 
tion yields small quantities of the corresponding amide when neutral- 
ised with ammonia. Strong sulphuric acid dissolves it with a red 
coloration, and water then precipitates a yellow voluminous mass 
having acid properties. Metamethylmandelic acid, 


C,H,Me.CH(OH).COOH, 


is obtained from the above nitrile by heating it with fuming hydro- 
chloric acid at 60—7v°. It crystallises in small glistening white 
scales which are easily soluble in water, alcohol, ether, chloroform, and 
boiling benzene, and melt at 84°. Cupric sulphate added to an aque- 
ous solution of the ammonium salt, gives a blue precipitate soluble in 
ammonia; lead, silver, and zinc salts give white precipitates; the 
barium salt crystallises from water in small nodules. Metatoluyl- 
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anilidoacetonitrile, CH,Me.CH(NHPh).CN, was obtained by heating 
an ethereal solution of the nitrile described above with aniline in 
closed tubes at 100°. It crystallises from alcohol in small colourless 
glittering scales, which melt at 95°, and are sparingly soluble in light 

troleam, insoluble in water. Its alcoholic solution decomposes 
slowly with evolution of hydrocyanic acid. Metatoluylanilidoacet- 
amide, CsH,Me.CH(NHPh).CONH,, is obtained by dissolving the 
corresponding nitrile in sulphuric acid, allowing the solution to remain 
for 24 hours, then pouring it into water, and saturating with ammonia. 
Itcrystallises in white lustrous scales or needles which melt at 127— 
128°, and are easily soluble in alcohol, ether, benzene, and chloroform, 
insoluble in water. Metatoluylanilidoacetic acid, 


C,H,Me.CH(NHPh).COOH, 


was prepared by digesting the amide with dilute sulphuric acid. It 
crystallises in small silvery scales which are easily soluble in the usual 
solvents, and melt at 137—139°. Its salts with mineral acids are 
unstable, those with metals stable. Metatolwylamidoacetic acid, 
C;H,Me.CH(NH,).COOH. — Metamethylmandelonitrile is digested 
with alcoholic ammonia in closed tubes at 100°, and the resulting 
dark-red liquid, which contains the amidated nitrile, is decomposed 
with dilute sulphuric acid. This acid crystallises in microscopic white 
hexagonal scales which are almost insoluble in the ordinary solvents. 
If heated with care, it sublimes at about 230°, but decomposes if heated 
quickly. Its copper, zinc, lead, and silver salts are white, and 
sparingly soluble in water. By the nitration of metatoluylaldehyde 
the author has obtained orthonitrometatoluylaldehyde—a pale-yellow 
oil already described (Ber., 16, 817), and dinitrometatoluylaldehyde, 
crystallising in long silky white needles which melt at 110—112°, and 
are easily soluble in alcohol, ether, benzene, and chloroform, sparingly 
so in boiling water. When treated with acetone and dilute alkali, it 
yields a colouring matter belonging to the indigo-group, so that one 
nitro-group must be in the para-position to the aldehyde-group. Meta- 
methylcinnamic acid, CHyMe.CH : CH.COOH, was prepared by heat- 
ing together 4 parts metatoluylaldehyde, 3 parts dry sodium acetate, 
and 10 parts acetic anhydride. It crystallises in well-formed thin 
silky needles melting at 110—111°. It is easily soluble in alcohol, 
ether, chloroform, benzene, and boiling water, sparingly so in light 
petroleum. A solution of its ammonium salt yields a characteristic 
yellow precipitate with ferric chloride : its copper salt is pale blue, its 
lead salt is white. With a cold solution of silver nitrate, it gives a 
white curdy precipitate which may be recrystallised from boiling 
water, but the recrystallised salt is not nearly as stable as that pre- 
cipitated in the cold. L. T. T. 


Action of Benzoic Chloride on Benzaldehyde in Presence of 
Zinc-dust. By C. Paar (Ber., 17, 909—911).—The action of acetic 
chloride on benzaldehyde in presence of zinc-dust has been previously 
studied (Abstr., 1883, 805). In the case of benzoic chloride the pro- 
duct of the reaction is found to consist of two bodies, one sparingly 
soluble even in hot acetic acid, the other easily soluble. The insoluble 
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body melts at 246°, crystallises in white needles, and has the composi- 
tion C,.H.O, With alcoholic potash solution, it yields hydrobenzoin 
and benzoic acid, and is therefore the hydrobenzoin bibenzoate first 
prepared by Forst and Zincke. 

The soluble body melts at 151°, and has the same composition as 
the above. On treating it with alcoholic potash and then with water, 
crystals of isohydrobenzoin separate, and the solution contains sodium 
benzoate ; the body is therefore isohydrobenzoin bibenzoate, also pre. 
pared by Forst and Zincke. H. B. 


Condensation-product from Salicylaldehyde. By H. Scutrr 
(Ber., 17, 770—771).—Bourguin has recently (next Abstract) de. 
scribed a prodact obtained by the action of zine chloride on salicyl- 
aldehyde. A similar compound was described by the author in 1872, 
and the formula C,,H,O, assigned to it. It was obtained by the action 
of phosphorous oxychloride on helicin, and more slowly by usin 
salicylaldehyde; it cannot again be converted into salicylaldehyde. 
Bourguin’s analyses also confirm the formula C,,H\Os, which may 
perhaps be written HO.C,H,.CO.C,H,.COH ; but as the body does not 
give any aldehyde reactions it probably consists of two sach molecules 
united together by the aldehyde-groups. It possibly belongs to the 
class of condensation-products obtained by Baeyer (1872) from 
phenols and aldehydes. H. B. 


Action of Zine Chloride on Salicylaldehyde and Parahy. 
droxybenzaldehyde. By A. Bourquin (Ber., 17, 502—504).—Both 
these aldehydes, when heated with glacial acetic acid and zine chlo- 
ride, form red amorphous substances, C,4H,O;, insoluble in ordinary 
solvents and slightly soluble in chloroform. They are both soluble in 
caustic alkalis, the product from salicylaldehyde forming red solutions, 
whilst that from parahydroxybenzaldehyde gives a violet solution. 
Farther, the former is distinguished from the latter product by its 
solubility in sodium hydrogen sulphite solution, and by forming an 
acetyl derivative when heated with acetic anhydride. These com- 
pounds, formed by the condensation of 2 mols. of the aldehydes, are 
isomeric with benzoy lsalicylaldehyde (BzO.C,Hy.COH) and Perkin’s 
disalicyl hydride, (COH.C,H,),0 ; their constitution is most probably 
represented by the following formula: (OH.C,H,.C).0, which repre- 
sents them as a species of glycid compound in the formation of which 
the aldehyde-groups alone take part. P. P. B. 


Nitromethylsalicylaldehyde and its Derivatives. By A. 
Scunett (Ber., 17, 1381—1358).—These experiments were under- 
taken (in connection with those of Tiemann and Ludwig—Abstr., 
1883, 188—on metahydroxybenzaldehyde) to ascertain if the nitro- 
group could be replaced by hydroxyl or methoxyl. Metanitromethy!- 
salicylaldehyde was prepared by Voaswinkel (Abstr., 1883, 189) ; it 
has the constitution C,H,(COH)(OMe).NO, [= 1:2:5]. All at- 
tempts to convert it into a hydroxylated methylsalicylaldehyde by 
amidation, conversion into the diazo-compound, &c., were fruitless. 
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By treatment with ferrous sulphate and ammonia, a crystalline sub- 
stance, showing the properties both of an amine and an aldehyde, was 
formed, but was too unstable and obtained in too small quantity to 
serve as the material for the preparation of a hydroxymethylsalicyl- 
aldehyde. This method showing no prospect of success, the sub- 
stances required were prepared by conversion of the aldehyde into 
cinnamic acid, and, after substitution, reconversion of this into the 
substituted aldehyde. 


Metanitro-orthomethoxycinnamie acid, 
C.H;,(CH :CH.COOH)(OMe).NO, [= 1:2: 5]. 


Metanitromethylsalicylaldehyde is converted into the corresponding 
cinnamic acid by heating it with acetic anhydride and sodium acetate. 
The acid crystallises in small white needles, melts at 238°, is readily 
soluble in ether and alcohol, and sparingly soluble in cold water. A 
neutral solution of the ammonium salt gives the following precipitates 
with metallic solutions :—-With barium chloride white, soluble in hot 
water; with calcium chloride white, readily soluble; with lead ace- 
tate white, voluminous, dissolves on heating, then resinifies; with 
copper sulphate, greenish-blue, nearly insoluble; and with silver 
nitrate a white, very sparingly soluble salt. 
Metamido-orthomethoxycinnamic acid, 


C,H,(C,H,.COOH)(OMe).NH; [1 : 2 : 5], 


prepared by reduction of the nitro-acid with ammonia and ferrous 
sulphate, crystallises in pale-red needles, melts at 189°, is nearly in- 
soluble in cold water, somewhat more readily in hot water, readily 
soluble in alcohol andether. The ammonium salt gives a voluminous 
white precipitate with silver salts which resinifies on heating; a 
yellow precipitate with lead salts; a dark-green precipitate with 
copper sulphate, nearly insoluble in hot water; a white precipitate 
with zine salts. 
Orthomethoxycinnamic acid metadiazo chloride, 


C.H,(C,H;.COOH)(OMe)(N : NCI) [= 1:2: 5]. 


1 part of the amido-acid is rubbed to a paste with 3 parts of con- 
centrated aqueous hydrochloric acid and a solution of half part of 
sodium nitrite in 10 parts of water added in portions with constant 
stirring ; the dark red-brown solution obtained deposited yellow crys- 
tals of the diazo-chloride on long standing. It is decomposed by 
heating at 102°. The corresponding nitrate, 


C.H;(C,H,.COOH) (OMe) (N;.NO;) [= 1: 2: 5], 
prepared by the action of nitric acid on the chloride, crystallises in 
yellow needles, explodes on heating to 151—152°, is nearly insoluble 


in cold water, alcohol, and ether, somewhat soluble in hot water. 
Metahydroxyorthomethoxycinnamic acid, 


C.H;(C,H:.COOH)(OMe).OH [= 1: 2: 5], 
prepared by boiling the diazo-nitrate or chloride with water, forms 
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small yellow crystals, melts at 179—180°, is nearly insoluble in cold 
water, readily soluble in alcohol, ether, benzene, and hot water. Solu. 
tions. of the ammonium salt give a yellow precipitate with barium 
salts; a yellow precipitate with silver nitrate; a reddish-white pre. 
cipitate with lead acetate; a clear green precipitate with copper 
sulphate ; insoluble in hot water ; soluble in ammonia, with yellowish. 
red colour. Fnsion with potash converts the acid into a mixture of 
dihydroxybenzoic acid and other products. 
Metaorthodimethoxycinnamic acid, 


C,H;(C,H,.COOH) (OMe): [= 1: 2: 5], 


is obtained by the action of methyl iodide and methyl alcohol on the 
dipotassium salt of the preceding acid, the product being treated with 
potash to decompose the methy!] salt first formed. It crystallises in 
clear yellow needles, and melts at 143°. The ethereal solution shows 
a green fluorescence. A solution of the ammonium salt gives a white 
precipitate with lead acetate; with cupric sulphate a bluish-green 
precipitate insoluble on boiling; and a white precipitate with silver 
nitrate. 

By oxidation with potassium permanganate, the dimethyl acid is 
readily converted into dimethylgentisic aldehyde, 


C.H,(COH) (OMe), [= 1: 2: 5], 


the constitution of which has been worked out by Tiemann and 


Max-Miiller (Abstr., 1882, 52). A. J. G. 


Condensation of Acetone with Aromatic Aldehydes. By L. 
Craisen and A. C. Ponver (Annalen, 223, 137—148).—The Benzal. 
acetone, COMe.CH: CHPh, which Claisen and Claperéde (Abstr., 
1882, 511) obtained by the action of zine chloride on a mixture of 
benzaldehyde, acetone, and acetic anhydride, is identical with the 
acetocinnamone described by Engler and Leist (this Journal, 1873, 
901). It is best prepared by adding 20 parts of a 10 per cent. sola- 
tion of sodium hydroxide to 1800 parts of water containing 20 parts 
of benzaldehyde and 40 of acetone. After an interval of three or four 
days the mixture is extracted with ether. The ethereal solution is 
dried over calcium chloride and distilled in a vacuum, when a small 
quantity of dibenzalacetone is left in the retort. Benzalacetone boils 
at 152° under a pressure of 25 mm., and at 261° under the ordinary 
atmospheric pressure. Many of the properties of this compound have 

. been previously described (loc. cit.). 

Dibenzalacetone or cinnamone, CO(CH : CHPh), (Abstr., 1882, 511), 
can also be prepared by acting on an alcoholic solution of benzalde- 
hyde and acetone with caustic soda. The crystalline mass, which 
is slowly deposited, is washed with alcohol and recrystallised. A 
better yield is obtained by mixing together 7 parts of monobenzal- 
acetone, 5 of benzaldehyde, 200 of water, 150 of alcohol, and 20 parts 
of a 10 per cent. solution of soda. Dibenzalacetone crystallises in 
monoclinic plates, a: b:¢ = 4886:1:1:378. B = 78° 43’. The 
crystals melt at 112° with decomposition. 

Traces of acetone may be detected in alcoholic solution by the addi- 
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tion of a few drops of benzaldehyde and sodium hydroxide. Aftera 
few hours the characteristic crystalline plates of dibenzalacetone are 
deposited. 

The preparation and properties of monofurfuralacetone have been 
previously described by the authors (Abstr., 1882, 513). Difurfural- 
acetone, CO(CH:CH.C,H;0),, is prepared by adding 30 grams of a 
10 per cent. solution of caustic soda to a mixture of 20 grams of fur- 
furaldehyde, and 6 of acetone, dissolved in 400 c.c. of water and 500 
of alcohol. After an interval of several days, the liquid is poured: 
into water. The crude product is recrystallised from light petroleum, 
and is then obtained in brown prisms, which melt at 60° and dissolve 
freely in alcohol, ether, and chloroform. 

Benzalfurfuralacetone, CHPh : CH.CO.CH : CH.C,H;0, formed by 
the action of dilute caustic soda on an alcoholic solution of furfural- 
acetone and benzaldehyde, or of benzalacetone and furfuraldehyde, 
crystallises in straw-coloured plates or flat prisms melting at 56°. 
The crystals are soluble in alcohol, ether, benzene, chloroform, and 
give a dark red coloration with sulphuric acid. 

Cuminol forms two compounds with acetone, viz., cwminalacetone, 
C;H,(C\H.2)O, a strongly refractive oily liquid boiling at 180° under 
a pressure of 23 mm., and dicuminalacetone, CsH,(CjH:2),0, crystal- 
lising in long prisms melting at 106°. 

Benzalacetophenone can also be prepared by adding soda to aceto- 
phenone and benzaldehyde dissolved in a mixture of alcohol and 


water. Ww. C. W. 


Action of Acetic Chloride on Benzophenone in Presence of 
Zinc-dust. By C.-Paat (Ber., 17, 911—913).—The reaction in 
ethereal solution is energetic, a white crystalline compound of the 
composition CHO being deposited, it melts at 178—179°; with 
alcoholic potash, it yields triphenylmethane and benzoic acid; it is 
B-benzopinacoline (Abstr., 1881, 813). The yield is excellent if an 
excess of acetic chloride—viz., about four times the theoretical quan- 
tity—be employed. If the theoretical quantity of acetic chloride 
is used, the product consists mainly of a-benzopinacoline, forming 
long needles and melting at 196°. By employing about twice or 
two and a-half times the theoretical amount of acetic chloride, a 
body is obtained melting constantly at 158—159°; it is, however, a 
mixture of the a- and £-benzopinacoline. 

In this reaction benzopinacone biacetate seems to be formed, but at 
once decomposes into acetic anhydride and a-benzopinacoline, which: 
is converted into 8-benzopinacoline by the excess of acetic acid. 

H. P, 

Benzoylacetone and Isonitrosobenzoylacetone. By M. 
CeresoLe (Ber., 17, 812—817).—By the action of hydroxylamine 
hydrochloride on benzoylacetone, COPh.CH;.COMe, a crystalline sub- 
stance melting at 65°5—66° is formed; it does not contain the iso- 
nitroso-group twice, but only once, and unlike all such compounds 
(this vol., 599) it is quite insoluble in acids and in alkalis, The 
action of alkalis should decide which of the two possible isomerides 
the body is, viz., COPh.CH,.CMe : NOH, or CPh(NOH).CH;.COMe, the 


1168 ABSTRACTS OF CHEMICAL PAPERS. 


reaction, however, was not very sharp, but pointed rather to the 
second formula. Attempts to act on the second carbonyl-group were 
quite unsuccessful; this is remarkable, the more so since by the action 
of phenylhydrazine on orthonitrobenzoylacetone both carbonyl-groups 
are attacked. 

In order to ascertain if hydroxylamine would act on both carbonyl- 
groups in certain derivatives of benzoylacetone, use was made of 
isonitrosobenzoylacetone, COPh.C(NOH).COMe, since this also pro- 
‘mised to give the first of a new class of bodies, the trioximides. 

Isonitrosobenzoylacetone is not formed by the action of alkalis and 
nitrous acid on ethylic benzoylacetoacetate ; but it is easily prepared 
by adding sodium alcoholate, and then nitrous acid, to an alcoholic 
solution of benzoylacetone. It crystallises from hot water in needles 
melting at 123°5—124° It yields hydroxylamine hydrochloride when 
heated with strong hydrochloric acid. Heated with hydroxylamine 
and hydroxylamine hydrochloride a body is obtained, which, after 
purification, melts at 178°, and contains the isonitroso-group, not 
thrice, but only twice. Another substance melting about 115°, 
formed at the same time, was also found not to be the desired 


CPh(NOH).C(NOH).CMe: NOH, 


since it contains the isonitroso-group twice; it is probably one or 


other of the two possible isomerides, CPh(NOH).C(NOH).COMe, and 
. B. 


COPh.C(NOH).CMe : NOH. H 


Phenyl Thienyl Ketone. By A. Comey (Ber., 17, 790—791).— 
The author has been unable to complete his investigation to ascertain 
whether thiophene undergoes the Friedel-Crafts reaction, but commu- 
nicates the following. Crude thiophene (Abstr., 1883, 1091) heated 
with benzoic chloride and aluminium chloride yields phenyl! thienyl 
ketone, C,H;.CO.C,H,S, which is separated by distillation with steam 
and extraction of the distillate with ether; it melts at 55°, and boils 
at about 300°. When heated in alcoholic solution with hydroxyl- 
amide hydrochloride and caustic suda, phenylthienylacetoxime, 


C,H;.C(NOH).C,H,S, 


is obtained in colourless crystals melting at 91—92°. The ketone, 
when heated with soda-lime, yields calcium benzoate, free from sul- 
phur ; the oily distillate is not pure thiophene, but contains benzene. 
Phenyl] thienyl ketone gives a blue coloration with isatin and sulphu- 
ric acid ; the acetoxime, a yiolet coloration. H. B. 


Substances accompanying Benzoic Acid prepared from 
Gum Benzoin. By O. Jacossen (Arch. Pharm. [3], 22, 366—374). 
—On treating benzoic acid from gum benzoin with sodium car- 
bonate solution, an oil is left undissolved, smelling of vanillin and also 
of phenol. By fractionation, it may be separated into three principal 
portions, boiling at 200—210°, 235—245°, and 280—33v’, and a pitch- 
like residue not farther examined. The first fract‘on consists of 
methyl benzoate and guaiacol, which can be separated by treatment 
with cold dilate caustic soda. The second and smaller fraction, when 
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shaken with water, gives up catechol in the aqueous solution; the 
rtion insoluble in water and dilute alkalis is acetylguaiacol 
(Abstr., 1882, 54). The third and largest portion consists of an oil, 
insoluble in dilute alkalis, which by saponification with alcoholic 
potash, and subsequent treatment with water and ether, yields benzyl 
alcohol, and benzophenone, whilst the aqueous solution contains 
guaiacol and benzoic acid; this fraction therefore contains benzyl 
benzoate, benzophenone, and benzoylguaiacol. The oil also contains 
vanillin, but in minute quantity only. The medicinal value of 
sublimed benzoic acid is attributed to the catechol and guaiacol; it 
is believed that of the above bodies only vanillin and benzyl benzoate 
exist ready formed in the gum. Benzaldehyde may be formed by the 
oxidation of the contained benzyl benzoate, so that the production 
of the former cannot be considered as a proof of adulteration with 
cinnamic acid. Schiickum and Schneider (Abstr., 1882, 1138) have 
tested the genuine nature of natural benzoic acid by its reducing 
boiling ammoniacal silver solution; but catechol will reduce the 
solution in the cold, and the author therefore suggests the following 
method of testing:—Convert the benzoic acid into the sodium salt, 
and, after drying, shake with ether; after removal of the ether, the 
residue may be dissolved in water, and the above or any other tests 
for catechol applied. H. B. 


Aromatic Acids as Dye-forming Substances. By C. ZuLkowsky 
(Monatsh. Chem., 5, 221--227).—A mixture of benzoic acid (1 mol.) 
and resorcinol (2 mols.) is heated for 6 to 8 hours at 170—180° with 
an amount of zinc chloride equal in weight to the resorcinol employed. 
After washing several times with water, the residue is dissolved by 
boiling it with 50 per cent. alcohol. On ccoling, crystals separate ; 
these are much less soluble in alcohol than the crude product, and 
their solution has a golden-yellow colour, with a bright green fluo- 
rescence, which becomes much stronger on addition of ammonia or 
potash. Sulphuric acid can be used instead of zinc chloride as the 
dehydrating agent. From its method of preparation this substance 
should be identical with Doebner’s resorcinolbenzein (Abstr., 1580, 
644). Benzoic anhydride can be substituted for the acid when zinc 
chloride is employed. 

By heating benzoic acid (1 mol.), orcinol (2 mols.), and sulphuric 
acid for about four hours at 130—135°, there is obtained, after washing 
with hot water, a steel-green brittle mass, of metallic lustre. This, 
after purification by boiling with an amount of dilute soda, insuffi- 
cient for complete solution, and precipitation with acetic acid, forms a 
golden-yellow precipitate, whose alcoholic solution has a golden- 
yellow colour and a feeble dark green fluorescence, increased by 
ammonia. The substance can be crystallised from glacial acetic 
acid, 

The product obtained by heating benzoic acid (1 mol.) with pyro- 
gallol (2 mols.) and sulphuric acid for 2} hours at 120—130° is 
soluble in hot water, from which it separates in large crystals on 
cooling. The crystals appear to be really colourless, but are covered 
by a brown layer, apparently formed by an oxidation-product. The 
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alcoholic solution has a brownish-red colour; it turns violet with 
ammonia, whilst potash produces discoloration. 

Salicylic acid and resorcinol heated with zinc chloride or sulphuric 
acid at 130—140° give a substance forming dark reddish-brown 
crystals. The alcoholic solution has a red-yellow colour, and shows a 
green fluorescence which becomes extraordinarily intense on adding 
ammunia. A. J. G. 


Action of Reducing Agents on Ortho-nitrophenoxyacetic 
Acid. By A. Tuare (J. pr. Chem. [2], 29, 145—191).—This subject 
was first investigated by Fritzsche (Abstr., 1880, 318), who employed 
stannous chloride as the reducing agent, and obtained a product 
which he named orthamidophenoxyacetic acid. The author finds that 
the product obtained according to Fritzsche’s instructions is never a 
pure orthamidophenoxyacetic anhydride, but always contains more or 
less chlorine not separable by recrystallisation. 

Orthonitrophenoxyacetic acid, NO,.C,H,O.CH,.COOH.—Fritzsche’s 
method of evaporating a solution of sodium monochloracetate with 
sodium orthonitrophenylate gives but a very small yield, owing 
to most of the nitrophenol becoming liberated and volatilised. A 
much better process is to heat equivalent weights of sodium ortho- 
nitrophenylate in saturated solution with sodium monochloracetate for 
10 hours at 100° in a flask provided with a reflux condenser. 
The reaction is complete when the wine-red colour of the liquid is 
changed to yellow or yellowish-red. The filtered liquid is acidulated 
with hydrochloric acid, and the precipitated acid is purified by 
recrystallisation from water. The acid is yellowish-white, melts 
at 156°5°, and crystallises in irregular pyramids, which exhibit 
double refraction, and therefore do not belong to the regular system, 
as stated by Fritzsche. 

Azoxyorthophenoryacetic acid, (CsH,O.CH,.COOH).N,0.—Prepared 
by the action of sodium amalgam on a solution of sodium orthonitro- 
phenoxyacetate. The solution is poured off from the separated 
mercury, and solidifies to a yellow mass on cooling, which is col- 
lected, is decomposed by acid, and recrystallised from dilute alcohol. 
The substance so obtained is a mixture of azoxy- and azo-ortho- 
phenoxyacetic acid. If the reduction has taken place satisfactorily, 
the melting point of the substance should not be below 170°. In 
order to purify the azoxy-acid, it is etherified by means of alcohol and 
hydrochloric acid gas; the ether crystallises out on cooling, and is 
separated from the corresponding ether of the azo-acid by washing 
with dilute acid. The ether is then saponified, the potassium salt 
decomposed with hydrochloric acid and the azoxyorthophenoxyacetic 
acid recrystallised from water. The acid crystallises with 1 mol. H,0 
in forms which resemble those of calespar; it is insoluble in anhy- 
drous ether and benzene, and melts at 186—187°. The acid forms 4 
normal and an acid silver salt, both of which are anhydrous, whilst 
the barium salt contains 2 mols. H,O0. The ethylic ether crystallises 
in long white silky needles melting at 113—114°. 

Azo-orthophenoxyacetic acid, C§H,(O.CH,.COOH),N,.—The prepara 
tion is similar to that of the azoxy-acid, excepting that more sodium- 
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amalgam has to be employed. The acid can generally be obtained in 
a pure state by three or four recrystallisations from dilute alcohol, 
but it cannot be separated from the azoxy-acid by means of its 
ethylate, as the latter is very difficult to obtain in a pure state; the 
two acids may, however, be approximately separated by means of 
their silver salts, that of the azo-acid being precipitated from a hot 
aqueous solution, whilst the silver salt of the azoxy-acid only falls out 
on cooling. The azo-acid crystallises with 2 mols. H,O in beautiful 
silky orange needles melting at 162°. It is soluble in water, alcohol, 
ether, alkalis, and strong acids. The salts are of a bright yellow or 
red colour; the potassium, sodium, and silver salts each crystallise 
with 3 mols. H,O, the barium salt with 2H,O, and the calcium salt 
with 8H,O. The diethylate melts at 110—111°. 

Hydrazo-orthophenoxyacetio acid, (NH.C,H,O.CH,.COOH),, is pre- 

red by saturating a solution of azo-orthophenoxyacetic acid with 
sulphuretted hydrogen, and allowing the mixture to remain for some 
time in a closed flask; the ammonium salt of the hydrazo-acid then 
separates out mixed with sulphur, and is purified by recrystallisation 
from alcohol. The ammonium salt is only partially converted into 
the free acid by acidulation with acetic acid, an acid salt being the 
chief product. The potassium salt crystallises with 3 mols. H,O; on 
drying in contact with air, it partially passes into the potassium salt 
of the azo-acid, acquiring thereby a vermillion colour. Mineral acids, 
on the other hand, precipitate the azoxy-acid from the aqueous solu- 
tions of salts of the hydrazo-acid. 

Orthamidophenoryacetic acid, NH,.C,H,O.CH,.COOH.—The acid 
itself is as yet unknown, for it decomposes into 1 mol. H,O anda 
body which, from its mode of formation, may be termed orthamido- 
phenoxyacetic anhydride, C,H;NO,. This substance is obtained as a 
bye-product in the preparation of azo-orthophenoxyacetic acid. The 
filtrate from the sodium salt of this acid, which separates after the 
reduction is complete as described above, is acidulated with hydro- 
chloric acid and evaporated to dryness, the residue then consists of 
sodium chloride together with the azo-acid and the amido-anhydride. 
The amido-anhydride is extracted by absolute alcohol, and is separated 
from the azo-acid by crystallisation from water, and afterwards from 
dilate alcohol. The anhydride crystallises in short white prisms 
melting at 166—167°. It is also formed when orthonitrophenyoxy- 
acetic acid is reduced with iron filings and acetic acid. It was not 
found possible to convert the anhydride into monochlororthamido- 
phenoxyacetic acid by continued boiling with hydrochloric acid ; this 
compound, C,H,CINO.,, is however formed, and crystallises out when 
an aqueous solution of orthonitrophenoxyacetic acid is reduced with 
stannous chloride; it is purified by repeated crystallisation from 
water, and has a melting point of 196—197°. Several salts of the 
two acids from which these anhydrides are respectively derived are 
then described. : 

The author points out that the substance previously obtained by 
Fritzsche, and melting at 143—144°, may possibly consist of 1 mol. 
of orthamidophenoxyacetic anhydride, and 1 mol. of monochlorortho- 
amidophenoxyacetic anhydride (C,H;,NO, + C,H,CINO,), and that if 
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this be the case it is not improbable that pairs of molecules of one and 
the same anhydride may be similarly linked together, thus: (C,H;N 0;); 
and (C,H,CINO,),. Owing to the instability of these compounds it 
was not found possible to test this hypothesis by means of vapour. 
density determinations. Assuming, however, this proposition to be 
true, the so-called “inner anhydrides” can be readily derived from 
the hydrazo-compounds, a step which is apparently justified on the 
one hand by the intermediate position which they occupy between 
the hydrazo- and the amido-compounds, and on the other by the 
instability which the hydrazo-compounds exhibit. P. F. F. 


Constitution of Dibromanisic Acid. By L. Batiano (Gazzetta, 
14, 9—12).—From the results obtained by the destructive distillation 
of calcium dibromanisate and of a mixture of sodium dibromanisate 
with lime (Abstr., 1883, 1125), the author inferred that the bromine. 
atom occupied the ortho-position relatively to the methyl-group or 
to the carboxyl-group. A study of the action of nitric acid on 
dibromanisic acid has now enabled him to definitely determine the 
constitution of the latter. 

On adding dibromanisic acid (5 grams) to nitric acid of sp. gr. 1°52 
(35 to 40 grams), at a temperature of 30° to 40°, it dissolves with 
effervescence, due to evolution of carbonic anhydride, and the solution 
becomes red; on pouring this into a large quantity of water, a white 
crystalline substance is precipitated about equal in weight to the 
dibromanisic acid originally employed. The product when purified by 
crystallisation from a mixture of ether and alcohol melts at 122—123°, 
and has all the properties of the anisoil derivative obtained by 
Koerner (Gazzetta, 4, 390) from Brunck’s dibromenitvephenel, - 
which has the constitution [OMe : Br: NO,: Br = 1:2: 4: 6]. 
order to remove all doubt as to its identity, it was eenvusiel a 
nitrodibromaniline by the action of alcoholic ammonia at 180°; the 
product melted at 202° to 203°, and agreed in all its properties with 
Koerner’s derivative [NH,: Br: NO, : Br=1: 2: 4: 6] (Gazzetta, 4, 
369, et seq.). From these results it is certain that the dibromanisic 
acid, C,Br.(O0Me).COOH, has the constitution [OMe: Br : COOH: Br 
= 1:2:4:6], and it follows also that the dibromhydroxy benzoic 
acid mentioned in the former paper (loc. cit.) has a similar constita- 
tion. C. E. G. 


Substituted Aromatic 3-Lactones and Derivatives of Cinna. 
mic Acid. By A. Basie (Ber., 17, 1494—1503).—This paper forms 
a continuation of the author’s previous communication on this subject 
(this vol., 603). 

When ammonia in excess is allowed to act on paranitrophenyl-f- 
bromopropionic acid or its lactone in the presence of water, paranitro- 
phenyl-B-alanine, CoH N20, is formed. This body crystallises in 
small white scales or prisms which melt at 166—167°. It is very 
sparingly soluble in the usual solvents in the cold, more easily in 
boiling alcohol and water, and in glacial acetic acid. It dissolves in 
a hot solution of sodium carbonate, but crystallises out unchanged on 
cooling. A hot aqueous solution dissolves mercuric oxide yielding 
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long colourless needles, from which the alanine is regenerated by 
acids. When diazotised, it yields nitrophenyllactic acid. It does not 
form metallic salts, but yields a hydrochloride crystallising in small 
needles, and a hydrobromide forming colourless plates or cubes melt- 
ing at 132—135° ; both these salts are decomposed by water. Acids 
and alkalis decompose it into ammonia and paranitrophenyllactic 
acid: but if dissolved in concentrated sulphuric acid, it yields a body 
erystallising in white needles which melt at 180°. When heated with 
acetic anhydride, it yields a monacetyl-derivative, which crystallises 
in small colourless scales, fases at 140—150° ; and is soluble in alcohol, 
ether, and glacial acetic acid, but insoluble in a solution of sodium 
carbonate. 

When paranitrophenyl-8-bromopropionic acid is acted on by aniline 
in the cold, an aniline salt of the acid is obtained, from which the 
acid is regenerated by acetic or other acid. When aniline is used in 
large excess, and the mixture is digested at 100°, paranitrophenyl-B- 
anilidopropionic acid, NO:.Cs,H,.CH(NH,).CH,.COOH, is obthined. 
It is also formed when the aniline salt described above is dissolved in 
analkali. It crystallises in yellow prisms which melt at 120—122°, 
and are soluble in alcohol and benzene, sparingly so in boiling water 
oracetic acid. It forms yellow metallic salts—of which the ammo- 
nium salt is the most characteristic and crystallises in yellow silky 
needles melting at 150—156°—whilst with mineral acids it yields 
crystallisable salts which are decomposed by water. By etherifying 
the yellow acid, the same ethyl salt is obtained as is formed by the 
action of aniline on the ether of the brominated acid; it crystallises 
in cubes which are sparingly soluble in the usual solvents. It forms 
no salts with acids. With paranitropheny]-A-propiolactone, aniline 
yields paranitrophenyl-A-lactanilide which melts at 176—178°, and in 
its general characteristics very much resembles the 8-alanine described 
above. 

Taking all these data into consideration, the author believes this 
8-alanine to be paranitrophenyl-f-lactamide, 


NO,.C,H,.CH(OH).CH;.CONH:, 


and the B-alanine described by Einhorn (this vol., 304) to be the cor- 
responding ortho-compound, and not, as that investigator supposed, 
an internal anhydride. The author believes that its formation from 
the brominated acid is probably preceded by that of the lactone. . 
L. T. T. 
New Mode of Formation of the Coumarins; Synthesis of 
Daphnetin. By H. v. Pecumann (Ber., 17, 929—956).—The only 
known method of preparing the coumarins synthetically is to apply 
Perkin’s reaction to the hydroxyaldehydes; this method has been 
successfully employed by Perkin, Tiemann, and Kauffmann, but the 
preparation of the hydroxyaldehydes often offers very great difficulties. 
The synthesis of these compounds is of special interest, as probably 
very many vegetable products belong to this class—among others, 
esculetin and daphnetin. By allowing concentrated sulphuric acid, 
zinc chloride, or other similar dehydrating agents to act at high tem- 
peratures on a mixture of a pheno! and malic acid, water and carbonic 
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oxide are eliminated, and a coumarin is formed more or less easily 
according to the nature of the phenol employed. Thus in the case of 
coumarin, 


C,H,.0H + COOH.CH,.CH(OH).COOH = GH.<Gq°oq>00 + 
3H,0 + CO. 


This reaction really takes place in three stages :—(1.) The conversion 
of the malic acid into the hypothetical half-aldehyde of malonic acid 
and formic acid, which is decomposed into water and carbon mon. 
oxide, COOH.CH(OH).CH,.COOH = CH.O, + CHO.CH,.COOH. 
This reaction resembles the conversion of lactic acid into formic acid 
and acetaldehyde, and is proved by the formation of a condensation. 
product, C,H,O,, of the half-aldehyde of malonic acid (see p. 1124), 
(2.) The union of the nascent aldehyde with the phenol to form 
an ortho-hydroxyphenyl-lactic acid, CsH;.OH + CHO.CH;.COOH 
= OH.C,H,.CH(OH).CH,.COOH. (3.) The elimination of 2 mols. 


of water, OH.C,H,.CH(OH).CH,.COOH = CHC, >CO + 2H,0. 


The second stage quite corresponds with the method of v. Pechmann 
and C. Duisberg (this vol., 66) for the preparation of coumarins, and 
the author considers these two methods of synthesis as sufficient 

roof against the objections of Wittenberg and of Michael (this vol., 
736). This reaction also explains Schmid’s synthesis of methyl- 
umbelliferone, and is capable of great extension, since other hydroxy- 
acids of the fatty series may be employed, and the phenols may be 
replaced by aromatic amido-compounds. 

Thus far, the actions of phenol, resorcinol, and pyrogallol on malic 
acid have been examined. Phenol acts with difficulty, forming 
coumarin in small quantity; the other two yield umbelliferone and 
daphnetin respectively. 


Umbelliferone, OH.GHs<oq oH > CO (OH: 0: CH =1:3:4], 


—Resorcinol and malic acid in molecular proportion are heated with 
twice their weight of strong sulphuric acid, then poured into iced 
water, and after a time the crystalline mass is collected and recrys- 
tallised. 

Daphnetin, 

(OW).GH:<Gy oH>CO [OH : OH: 0: CH =[1:2:3:4]. 
—The preparation is carrigd out as in the preceding case ; it gives all 
the reactions of natural daphnetin, whose constitution was first made 
out by Stiinkel, but he failed to prove the presence of more than one 
hydroxyl-group, that is, he could only prepare a monacety|-derivative 
and a monobenzoyl-derivative. The author has, however, prepared 
diacetyldaphnetin from both natural and artificial daphnetin ; it melts 
at 129; and also dibenzoyldaphnetin which crystallises in needles and 
melts at 152°. H. B. 


B-Lactone of Metanitrophenyl-lactic Acid. By G. Pravsnit 
”) — _— 
(Ber., 17, 595—599).—The starting point in the preparation of this 
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compound was metanitrocinnamic acid, prepared from metanitrobenz- 
aldehyde by Perkin’s reaction; this acid was next heated at 100° in 
sealed tubes with glacial acetic acid, saturated with hydrobromic acid. 
In this way metunitrophenylbromopropionic acid is prepared, which is 
sparingly soluble in boiling toluene and light petroleum, more easily 
in benzene, and very soluble in glacial acetic acid, chloroform, ether, 
and absolute alcohol. When boiled with water, it yields metanitro- 
styrolene, nitrocinnamic and nitrophenyl-lactic acids, these compounds 
are also formed by boiling it with solution of sodium carbonate suffi- 
cient for neutralisation ; when treated with an excess of caustic alkali 
metanitrocinnamic acid is obtained. 


B-Lactone of metanitrophenyl-lactic acid, NO;.0.H,.CH<O#>c0, 


is obtained by neutralising the above acid carefully with a solution of 
sodium carbonate in the cold, and allowing the solution to remain some 
hours, when a crystalline mass separates out which, after solution 
in benzene and precipitation with light petroleum, is obtained in 
small white crystals melting at 98°; when heated above its melting 
point, it is resolved into carbonic anhydride and nitrostyrolene. 

Metanitrostyrolene, C.H;.NO., is best obtained by boiling the nitro- 
bromopropionic acid with sodium carbonate, when it passes over with 
the steam; it may be extracted from the distillate by ether. On 
evaporation, the ethereal solution leaves an oil which solidifies at 
— 15°. It is easily soluble in ether, alcohol, light petroleum, chloro- 
form, and glacial acetic acid. 

Metanitrostyrolene dibromide, NO,.C,H,.CHBr.CH,Br, is obtained 
by adding bromine to a solution of nitrostyrolene in glacial acetic 
acid; it crystallises from alcohol in well-formed crystals melting at 
78—79°. 

Metanitrophenyl-8-lactic acid, NO,Cs.H,.CH(OH).CH,.COOH, is 
formed, together with nitrocinnamic acid and nitrostyrolene, as de- 
scribed above. It is separated from the nitrocinnamic acid by its 
solubility in water, the mother-liquors from this acid yielding the 
phenyl-lactic acid on extraction with ether. Nitrophenyl-lactic acid 
crystallises from water in white lustrous leaflets which melt at 105°. 
When it is heated at 140° in sealed tubes with glacial acetic acid, 
which has been saturated with hydrobromic acid, nitrophenylbromo- 
propionic acid is reproduced. F. Be, Be 


Hydroxyphenylacetic Acids. By H. Satxowsk (Ber., 17, 504— 
510).—In the preparation of these compounds, the author first obtains 
the three isomeric nitrobenzyl cyanides by nitrating benzyl cyanide 
and separating these by systematic crystallisation from glacial acetic 
acid. Besides the para-, ortho-, and meta-nitrobenzyl cyanides, a 
fourth body is formed, identical with that described by Perkin (Trans., 
_— 112), but which is not the ortho-derivative as was supposed by 

erkin. 

Parahydroxybenzyl cyanide, OH.C,Hy.CH;.CN, is obtained by treat- 
ing an acid solution of the amido-derivative with sodium nitrite; 
it erystallises from hot aqueous solutions in large shining tables, which 
melt at 69—70°. Its aqueous solution yields a violet coloration with 
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ferric chloride. On saponification with hydrochloric acid, it yields 
parahydroxyphenylacetic acid, melting at 148°. The cyanide, when 
heated with potassium hydroxide and methyl iodide, yields a methyl 
ether, which, by saponification with hydrochloric acid, is converted 
into paramethoxyphenylacetic acid, an acid homologous with anisic 
acid. 

Metanitrobenyzl cyanide forms large well-defined monoclinic crystals 
melting at 61°. The author finds that the corresponding phenylacetic 
acid melts at 120°, somewhat higher than the melting point given by 
Gabriel and Borgmann (Abstr., 1883, 1121). Metamidobenzyl cyanide 
is an oily liquid, which was converted into the hydroxy-derivative, a 
substance easily soluble in alcohol, ether, and water,and crystallising on 
slow evaporation of its aqueous solution in rhombic tables melting at 
52—58°. Metahydroxyphenylacetic acid was obtained by saponification 
of the cyanide, it crystallises from hot benzene or light petroleum in 
slender needles, which melt at 129°. Ferric chloride gives with its 
aqueous solutions at first a violet coloration, but it rapidly fades. 

Orthonitrobenzyl cyanide crystallises in large well-defined rhombic 
prisms melting at 84°; it yields the nitrophenylacetic acid melting 
at 141° (Bedson, Trans., 1880, 90). The author has not succeeded in 
isolating in a state of purity the corresponding amidobenzyl cyanide, 
the crude amido-derivative treated with sodium nitrite, &c., does not 
yield an hydroxy-derivative, but a compound crystallising in slender 
colourless needles, melting at 139°, and apparently of the composition 
C,H,N.O. This, when heated with hydrochloric acid, does not yield 


hydroxyphenylacetic acid, but a compound, C,4H,,N;0,, melting at 


204 P. P. B. 

Condensation-products from Phthalic Anhydride. By S. 
GasrieL (Ber., 17, 1389—1396).—The author has previously shown 
(Abstr., 1881, 733) that by heating phthalic anhydride with ethyl 
acetate and sodium acetate there was obtained orthotribenzoylene 
benzene and a crystalline substance, to which he provisionally assigned 
the formula C,,.H,O,. This formula should be doubled. On nitration, 
the substance yields a nitro-derivative, C..H,(NO,)., crystallising in 
groups of slender needles, melting at over 280°, soluble in boiling nitro- 
benzene, sparingly soluble in boiling glacial acetic acid. By heating 
it with hydriodic acid and phosphorus for three hours at 170—175°, 
it is converted into a new hydrocarbon, phthalacene, C,H, ethyl 
iodide, and carbonic anhydride. Phthalacene forms long colourless 
crystals, and melts at 178°. Its derivatives are described in the 
Abstract, p. 1189. From these results, it seemed highly probable that 
the compound, C.,H,,0,, was the ethyl salt of an acid, C,,H,,O,.COOH, 
phthalaconecarboxylic acid, and further investigation has completely 
confirmed this view. 

By heating the compound, C»H,.O,, with concentrated sulphuric 
acid for half an hour, and pouring the blood-red liquid into water, 
a citron-yellow precipitate is obtained, which may be purified by 
crystallisation, first from boiling alcobol, then from boiling glacial 
acetic acid, and again several times from boiling alcohol; on mixing 
the hot alcoholic solution with hot alcoholic potash, potassiwm 
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phthalaconecarborylate, C.,H,0,.COOK + H,0, separates in slender 
yellow needles. The sodium salt, C.,H),0,.COONa + H,0, crystal- 
lises in slender golden-yellow needles. 

Phthalaconecarborylic acid, C2,H,,O..COOH, obtained by decompos- 
ing the alkali salts with hydrochloric acid, crystallises in yellow 
microscopic needles, melts at 280—281°5°, is moderately soluble in hot 
alcohol, less soluble in hot glacial acetic acid. 

Ethyl hydrophthalaconecarboxrylate, C2,H,;(OH)..COOEt, prepared by 
the action of zinc-dust on a solution of ethyl phthalaconecarboxylate 
in boiling glacial acetic acid, forms a very pale-yellow crystalline 
powder, which melts at 211—213°. When heated with potash, it 
is converted into a dark resin, which on digestion with hot water, 
gives an indigo-blue solution, whilst yellow crystals remain undis- 
solved. 

Hydrophthalaconecarborylic acid, C2,H,;(OH)2.COOH, obtained by 
the action of zine in alkaline solution of phthalaconecarboxylic acid, 
crystallises in colourless microscopic needles, and melts at over 280°. 
It was not obtained in a state of purity. 

Ethyl dioximidophthalacenecarborylate, CyH,(NOH),.COOEt, pre- 
pared by the action of hydroxylamine hydrochloride on ethyl phthala- 
conecarboxylate, crystallises in yellow needles, and melts at 263— 
264°. 

Dioximidophthalacenecarborylic acid, C2Hi,(NOH),.COOH, forms 
brownish-yellow needles, melts with decomposition at 271—273°, is 
readily soluble in alcohol, sparingly soluble in glacial acetic acid. 

On repeating his experiments with phthalic anhydride and ethyl 
malonate, the author has not been able to obtain again the substance 
crystallising in needles melting at 217—219°5°. A. J. G. 


a-Hydroxyphthalic Acid. By O. Mivizr (Ber., 17, 552).—The 
author claims priority in the discovery of the acid described by 
Jacobsen as 8-hydroxyorthophthalic acid (Abstr., 1882, 1224), which 
had been already obtained by him and described with other derivatives 
of phthalic acid (Abstr., 1882, 404). . Pw 


Derivatives of the Ethereal Salts of Acetophenoneacetoacetic 
Acid. By C. Paat (Ber., 17, 913—918).—(Comp. this vol., 598 and 
746.) By the action of dilute hydrochloric acid on ethyl aceto- 
phenoneacetoacetate, Weltner (this vol., 746) obtained a body having 
the same composition as acetopbenoneacetone, but it differs essentially 
from acetophenoneacetone, as described by the author. By the action 
of excess of phenylhydrazine, it yields a crystalline mass which, 
after purification by crystallisation from benzene and alcohol, melts at 
154—155°, and has the composition Cy,H,«N2 :— 


C,H,.0, + CsHsN, = Cy HN, + 2H,0. 


When acetophenoneacetone is heated with dehydrating agents, such 
as acetic anhydride, then neutralised with potash and distilled with 
steam, it yields a crystalline body, C,,HiO, insoluble in water and 
alkalis; this melts at 41—42°, and boils at 235—240°. Its constitu- 
tion is not determined. It does not form additive-products with 
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bromine, and on oxidation it yields benzoic acid. Another body, 
isomeric with the preceding, is formed at the same time, it is less 
volatile and cannot be distilled without decomposition, it melts at 
82—83°, combines directly with bromine, and is converted into the 
above-described body, C,;HisN2, by the action of phenylhydrazine. 
The formation of the acid, C,.H,»O;, has been previously described. 
When treated with potassium permanganate, it yields benzoic, acetic, 
and carbonic acids; hydriodic acid and phosphorus convert it into a 
hydrocarbon, probably C,,Hy. The potassium salt of the acid crys. 
tallises from alcohol anhydrous, and from water, with water of crystal- 
lisation ; the ammonium salt is anhydrous, and scarcely soluble in 
aqueous ammonia. Hydrochloric acid passed into the alcoholic solu- 
tion of the acid gives rise to the formation of an oil, C,,H,O;Et. The 
author, in continuing the work, hopes to show some connection 
between these compounds and naphthalene. H. B. 


Acetylisation of Gallic Acid and Tannin. By C. Bérrincze 
(Ber., 17, 1503—1507).—When hydrated gallic acid is gently warmed 
with excess of acetic anhydride, it yields triacetogallic acid, but if 
the gallic acid is first dehydrated, the triaceto-compound is mixed 
with a pentacetyl-compound melting at 151°, and somewhat resem- 
bling pentacetotannic acid in properties. Crystallised tannic acid, 
when treated with cold acetic anhydride, yields pentacetotannic acid. 

The author has investigated the action of acetic anhydride on the 
aqueous extracts of divi-divi, algarrobilla, valonia, and nutgall. The 


principal constituent of the acetyl-derivatives appeared in each case 
to be a substance of the composition of triacetogallic acid, but 
isomeric and not identical with this latter. 


Digallic Acid. By C. Birrincer (Ber., 17, 1475—1479).—The 
author finds that the derivatives of gallic acid previously described 
by him (this vol., 55) do not contain the pyruvic nucleus, and that 
the pyruvic acid used in the reaction may be replaced by glyoxylic 
acid without change of products. If, however, it is replaced by 
acetic acid, the gallic acid undergoes scarcely any change (only a 
trace of rufigallic acid being formed), whereas if no foreign acid be 
employed, the whole of the gallic acid will be converted into rufigallic 
acid. 

Gallic acid or ether is moistened with pyruvic or glyoxylic acid, 
concentrated sulphuric acid added, and the whole heated for half an 
hour in the water-oven. A substance is thus formed which is easily 
soluble in water, and somewhat resembles.in properties the body 
described by Schiff (this Journal, 1874, 267). lf the heating with 
sulphuric acid is continued for several hours, a substance is obtained 
which is insoluble in water, but soluble in acetic anhydride with 
formation of an acetyl-derivative. The soluble substance is very 
hygroscopic, has a strong odour, and melts below 100°, giving off 
water, but undergoing little further change until about 148°, when it 
is converted into an insoluble substance. Its formula is C,Hy,On, 
but when dried at a little above 100°, it loses 2 mols. H,O, but at the 
same time is slightly decomposed. The dried body, when digested 
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with acetic anhydride at 100°, yields a pentacetyl-derivative of the 
formula C,,H;Ac;05, so that the acid must be CyH,»O, + 2H.O. The 
author calls the substance digallic acid, and believes the insoluble 
substance to be its anhydride. Digallic acid is isomeric but probably 
not identical with tannin. L. T. T. 


Morin. Part I. By R. Benepixt and K. Hazura (Monatsh. Chem., 
5, 165—176).—A short notice of these results has already appeared 
(this vol., 846). The dyeing properties of fustic (Morus tinctoria) 
are usually attributed to the presence of two substances, morin and 
maclurin. This would appear, however, to be in part erroneous, as 
from many of the commercial extracts not even a trace of these sub- 
stances can be obtained, although yielding good results in dyeing. 
Experiments of Klaye show that maclurin is not a dye, as it only 
gives a very pale dirty yellowish-brown colour on goods mordanted 
with alumina; pure morin, on the contrary, gives intense pure 
yellows. 

Morin is best prepared as follows :—20 kilos. of fustic extract of 
20° Baume is well mixed with an equal volume of water and a little 
bydrochloric acid, the clear liquid decanted, and the residue repeat- 
edly treated with acidulated water in similar manner, until the 
washings are no longer yellow. The residue is then pressed, pow- 
dered, and air-dried. The crude morin so obtained is dissolved in 
alcohol by aid of heat, and one-tenth of the volume of hot water added ; 
on cooling, pure morin separates. The filtrate is again heated to 
boiling and a small quantity of hot water added, when more morin 
separates. This is repeated on the filtrate until the last addition of 
hot water causes no separation. The various crystallisations are 
then mixed together and recrystallised in a similar manner. 

By fusing morin with potash, Hlasiwetz and Pfaundler (J. pr. 
Chem., 94, 65) obtained phloroglucinol alone, and, in some expe- 
riments, a little oxalic acid. The authors find that resorcinol is also 
formed in large quantity. 

By reducing morin with sodium amalgam, phloroglucinol is ob- 
tained, and also an acid which yields resorcinol on distillation, and 
therefore must stand in some simple relation to it. According to 
Hlasiwetz and Pfaundler (loc. cit.) phloroglucinol alone is formed. 
The yield of phloroglucinol obtained by the authors was less than 
one-ninth of that required on the theory of its being the only product. 
The authors have failed to obtain the isomorin of Hlasiwetz and 
Pfaundler; they can at present assign no reason for their want of 
success. 

The oxidation of morin with nitric acid yields styphnic acid (trini- 
troresorcinol), according to Wagner (J. pr. Chem., 51, 82). Hlasiwetz 
and Pfaundler found oxalic acid to be the usual product of the action 
of oxidising agents on morin. By the careful oxidation of morin dis- 
solved in glacial acetic acid with nitric acid, the authors have obtained 
B-resoreylic acid, and another substance separating, on addition of 
baryta to the reaction-product, as a voluminous greyish-brown 
precipitate; small quantities of oxalic acid and of a nitro-product 
were also observed. 
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From a consideration of all the analyses yet published, the authors 
arrive at the conclusion that morin is best represented by the formula 
C,:H,O, for the dried substance. It crystallises with 1 mol. H,O. 

From the foregoing results, it follows that moriu must have a con- 
stitution analogous to that of maclurin, as they are both resolved by 
simple reactions into phloroglucinol and an acid of the formula 
C;H,O,; protocatechuic acid in the case of maclurin, and A-resorcylic 
acid in that of morin. A. J. G. 


Derivatives of Benzenesulphonic Acid. By R. Hiner 
(Annalen, 223, 234—246).—The ethereal salts of benzenesulphonic 
acid are obtained by the action of benzenesulphonic chloride on dry 
sodium methylate, ethylate, &c., suspended in absolute ether. The 
ethylic salt which has been previously described by Schiller and Otto 
(Ber., 9, 1638) has the sp. gr. 1°22 at 17°. The methyl and propyl 
salts resemble this substance in their properties. Their specific gravities 
at 17° are 1°272 and 1°1785 respectively. Negative results were ob- 
tained in attempts to prepare the anhydride of benzenesulphonic acid 
by the action of benzenesulphonic chloride on benzenesulphonice acid 
or on the sodium, ethyl, or silver salt of the acid. W. C. W. 


Nitro- and Amido-triphenylphosphine Oxide. By A. Micnagtis 
and H. v. Sopen (Ber., 17, 921—924).— Fuming nitric acid dis- 
solves triphenylphosphine, and on pouring the solution into water, a 


mixture of triphenylphosphine nitrate, Ph,;P(NO;)., and triphenyl- 
phosphine hydroxide, Ph;P(OH),, is deposited as an oil; on exposure 
to the air, it is entirely converted into the latter. By evaporating 
the nitric acid solution to dryness, the nitrate is obtained purer; but 
by long standing over slaked lime and sulphuric acid, it leaves a 
basic nitrate, Ph,P(NO;)(OH). By employing a mixture of nitric 
and sulphuric acids, substitution and oxidation take place. The 
hydroxide is best prepared by treating triphenylphosphine first with 
water and bromine, then with caustic soda; when heated, it loses 
water and leaves the oxide, Ph,PO, boiling above 360°. When the 
hydroxide is dissolved in cold nitric and sulphuric acids and the 
solution poured into water, it yields a precipitate of trinitrotriphenyl- 
phosphine owide; it melts at 243°. 

Triamidotriphenylphosphine oxide is obtained by reduction of the 
preceding body with tin and hydrochloric acid. It is only slightly 
soluble in cold water, melts at 259°, and its salts are very soluble. 
Dissolved in acetic anhydride and precipitated with ether, it yields 
the acetyl-derivative,(N HAc.C,H,);PO + H,0, melting at 187°5°. The 
benzoyl-derivative, (NHBz.C,H,),PO, melts at 180°. Bromine added 
to the solution of the hydrochloride produces a precipitate, probably 
(NH..C,H,Br.);PO. The base is isomeric with Schiff’s anilide of 
orthophosphoric acid, PO(NH Ph). H. B. 


Synthesis of Indole-derivatives. By E. Fiscuer and O. Hess 
(Ber., 17, 559—568).—One of the authors has already shown (this 
vol., 52) that methylphenylhydrazine and pyroracemic acid unite 
directly to form an acid, which when treated with hydrochloric 
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acid, is resolved into ammonia, and an acid, C,,H,NO,. The further 
investigation of this compound shows that it is related to indole, into 
a methylated derivative of which it is converted by heat, and there- 
fore the authors style this acid methylindolecarbowylic acid. 


Methylindole, C,H,N, obtained by heating the above acid at 205°, is 
a yellow oil, volatile in steam, and boils at 239°; it is insoluble in 
water, but easily miscible with alcohol, ether, and benzene. In 
physical and chemical properties, it exhibits a great resemblance to 
indole ; with pine wood moistened with hydrochloric acid, it gives a 
violet coloration. Methylindole and picric acid unite to form a pivrate, 
U,H,N,C;H,(NO,);.0H, crystallising from ether in dark red prisms, 
melting at 150°. 

Methylpseudisatin, C,5H;,NO,.—If methylindole is treated with solu- 
tions of sodic hypobromite or hypochlorite, a halogen-derivative is 
formed, the bromine or chlorine of which is easily substituted, and 
when the compound is treated with alcoholic soda methylpseudisatin 
is produced. This crystallises from water in beautiful red needles, 
melting at 134°; its properties are similar to those of Baeyer’s ethyl- 
pseudisatin (Ber., 16, 2193); it yields an indophenine with coal-tar 
benzere and sulphuric acid, and like isatin unites directly with phenyl- 
hydrazine. 

Ethylphenylhydrazine unites directly with pyroracemic acid, form- 
ing ethylphenylhydrazine-pyroracemic acid, which when heated with 
hydrochloric acid yields ethylindolecarboxylic acid, CyH,,NO,, crystal- 
lising in colouriess needles which melt at 183°. Like the methy]-deri- 
vative, it is resolved by heat into carbonic anhydride and ethylindole, 
CiH,,N, a liquid boiling 8° higher than methylindole, to which it has 
the closest resemblance. Ethylindole is oxidised by sodic hypo- 
chlorite, and converted into ethylpseudisatin, identical with that 
described by Baeyer (loc. cit.). 

Diphenylhydrazine and pyroracemic acid unite to form diphenyl- 
hydrazinepyroracemic acid, NPh,.N : CMe.COOH, which crystallises 
from hot alcohol in white needles, melting at 145°; when heated with 
hydrochloric acid, it is converted into phen ylindolecarboaylic acid, 
crystallising from alcohol in white needles, melting at 173—176°; 
this when heated at 200—210° loses carbonic anhydride, and yields a 
heavy oil, apparently phenylindole. P. P. B. 


New Reaction of Benzidine. By P. Junius (Monatsh. Chem., 5, 
193—194).—In aqueous solutions of benzidine, potassium dichromate 
produces a voluminous ope of interlaced blue needles of benzi- 
dine chromate, C,,H,(NH,)2,H,CrO,. It is insoluble in the ordinary 
solvents, and is partially decomposed on boiling with water; when 
boiled with dilute ammonia, it is converted into benzidine, ammonium 
dichromate, and a brownish amorphous substance, containing much 
chromium. The reaction is sensitive, as a solution containing 1 part 
of benzidine in 5000 parts water gives a distinct precipitate on heat- 
ing. The isomeric diphenyleue gives a similarly delicate reaction with 
potassium dichromate. A. J. G. 
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The Euxanthone Group. By E. Sprecter (Monatsh. Chem., 5, 
195—202; and Ber., 17, 807—810).—Diphenylene ketone when 
treated with hydroxylamine hydrochloride and alcohol, yields 


diphenyleneacetoxime, <aa>0 : NOH, forming pale yellow crystals, 


and melting at 192°. All attempts to convert diphenylene ketone 
oxide and euxanthone into the corresponding oximes, either by treat- 
ment with free hydroxylamine or its hydrochloride, were unavailing. 
These negative results appear to throw considerable doubt on the 
accuracy of the formule O< Ei >CO and 0< GH TOH)> 00, 
usually assigned to these bodies. The absence of the ketone-group is 
further confirmed by their not reacting with phenylhydrazine. The 
author considers it probable that they may be lactones, and suggests 


the formule CH< oH > CO for diphenylene ketone oxide, and 


OH.CH< G5 (OH) > OO 


for euxanthone. It has been already shown that a- and +-lactones 
do not react with hydroxylamine, and the author now shows that 


coumarine, a A-lactone, CHi< on CH >CO, is also without action. 


Paradioxybenzophenone, treated with hydroxylamine and alcohol, 
readily yields the corresponding oxime, C(C,H,.OH), : NOH, as a 
yellow oil, erystallising on long standing. This result shows that the 
presence of other oxygen-atoms in the molecule does not prevent the 
ketone-group reacting with hydrogen. That a high molecular weight 
does not prevent the reaction is shown by the formation of phenyl- 
a-naphthylacetorime, by the action of phenyl-a-naphthyl ketone on 
hydroxylamine. It forms a yellow oil of the formula C,H,.CPh: — 

A. J. G. 


Formation of Acridine. By C. Grazse (Ber., 17, 1370—1371). 
—The synthesis of acridine from diphenylamine leads to the view 
that its constitution is analogous to that of anthracene, and not to 
that of phenanthrene. A still further confirmation of this assumption 
is now brought forward by the author, who shows that a large yield 
of acridine is obtained by passing orthotolylaniline through a red-hot 
tube, the reaction being expressed by the equation 


NH.C.H; ot, + 2H. 
H 


CHi<_ cH, = C,H, 4 
Benzylidene-aniline does not yield acridine when passed through a 
red-hot tube, whilst it should do so if acridine had a constitution 
similar to that of phenanthrene. Orthoditolylamine yields acridine, 
and a methylated acridine. Paratolylaniline does not yield acridine 
at a red heat. These experiments give further proof that the nitrogen 
and CH-group are in the ortho-position in both benzene-groups, the 
constitution of acridine being expressed by the formula 
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A. J. G. 


Butylacridine and Acridylbenzoic Acid. By A. Bernrusen 
and J. Trause (Ber., 17, 1508—1512).—Butylacridine, C,,H,,N, was 
obtained by heating a mixture of valeric acid and diphenylamine with 
zine chloride for 20 hours at 200—220°. It forms a white amorphous 
substance, which rapidly turns brown when exposed to the air. It 
distils without much decomposition. Its hydrochloride crystallises in 
brownish-yellow rhombohedric prisms which melt at 191°; in dilute 
alcoholic solution, it exhibits a strong bluish-green fluorescence. The 
nitrate forms long, pale yellow, silky needles, melting at 139°; the 
chromate C,;H,;N,H,CrO,, crystallises in orange needles, which melt at 
a little above 100°, with evolution of acridine. Reduced with zine, 
the hydrochloride yields hydrobutylacridine, Cy,HiN, which forms 
glittering white scales melting at 90—92°. Acridylbenzoic acid, 
C,;H,N.C,Hy.COOH, is obtained by heating phthalic anhydride and 
diphenylamine with zinc chloride at 180—200° for about 12 hours. 
It crystallises in yellow prisms or needles, easily soluble in dilute 
acids or alkalis, almost insoluble in boiling water. Its dilute soln- 
tions in acids have a green, and in alkaline solution, a blue fluorescence. 
It may be heated to 300° without change, but above that temperature 
it is decomposed with evolution of phenylgcridine. Its hydrochloride 
crystallises in small yellow needles or tables, which melt at 163°. Its 
sodium salt crystallises in mother-of-pearl-like scales or needles, which 
are very soluble in water, and contain water of crystallisation (probably 
14 mols.). The silver salt is yellowish-white and amorphous; the 
copper-salt bluish-green. By reduction, hydroacridylbenzoic acid, 
C»H,,NO,, is obtained in the form of colourless needles, which readily 
become reoxidised to acridylbenzoic acid. Like other hydroacridines 
it has no basic properties. The formation of acridylbenzoic acid is 


probably explained by the equation— 


COOH ~ rs 


\o.H, 


C 
NE<On + CH< Goon = NC tN 0.0,H,.COOH + 24,0. 


L. T. T. 


New Method of Preparing Carbostyril. By J. Rorugir (J. pr. 
Chem. [2], 29, 300—302).—This is a preliminary note on the forma- 
tion of carbostyril by heating trichloroxyquinoline with fuming hydr- 
iodic acid in asealed tube at 250°. The trichloroxyquinoline was pre- 
pared by acting with chlorine on a solution of quinoline in dilute acetic 
acid, first in the cold, and then with the aid of heat. | A 


a- and #-Methylnaphthalene. By K. E. Scuurze (Ber., 17, 
842—846).—Fittig prepared a-methylnaphthalene from a-bromonaph- 
thalene and methy! iodide; Reingruber (Abstr., 1881, 436) isolated a 
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substance from coal-tar which he believed to be different from Fittig's 
product, and called 8-methylnaphthalene. 

A sample of coal-tar oil purified by sulphuric acid and caustic soda 
and boiling at 200—300° was examined. By fractionation an oil 
boiling at 139—142° and solidifying at 2°, was isolated; this after 
repeated melting and recrystallisation and pressing, followed by 
crystallisation from alcohol, melted constantly at 32-5°. Analysis 
showed it to be a methylnaphthalene; it boils at 241—242°. The 
author considers this to be 8-methylnaphthalene, and Reingruber’s 
and Fittig’s products to have been essentially the same. The follow. 
ing compounds have been obtained pure: the picrate, crystallising 
from alcohol and melting at 115°: a-nitro-8-methylnaphthalene, melt. 
ing at 81°, is formed together with a small quantity of a dinitro. 
derivative melting at 206° by the action of a mixture of nitric and 
sulphuric acids on 8-methylnaphthalene. 

The oil pressed from the 8-methyInaphthalene, and which did not 
crystallise at — 15°, was purified and found to be a methylnaphthalene: 
it boils at 240—245°; according to Fittig the boiling point of 
a-methylnaphthalene is 231—232°, the author, however, has made a 
preparation according to Fittig’s directions, and found the boiling 
point to be also 240—242°. The mononitro-substitution product is an 
oil not crystallising at —15°; the picrate melts at 116°. Reingruber 
could prepare neither a crystalline nitro-derivative nor a picrate ; his 
product was neither B- nor pure a-methylnaphthalene. H. 


a- and §-Methylnaphthalene. By K. E. Scuuuze (Ber., 17, 
1527—1530).—Esobromo-a-methylnaphthalene (for nomenclature see 
this vol., 998) was obtained by exposing a mixture of molecular 
proportions of a-methylnaphthalene and bromine dissolved in carbon 
bisulphide to the action of sunlight. It was purified by the help of 
its picric acid compound. It is a colourless liquid with a slight odour 
resembling that of bromotoluene, and boiling with slight decom- 
position at 298°, corr. It forms a compound with picric acid 
which crystallises in deep yellow needles melting at 105°. Hsobromo- 
8-methylnaphthalene, prepared in a similar manner, boils at 296°, corr. 
Its picric acid compound crystallises in yellow needles melting at 
113°. B-Naphthomethyl chloride, C\H;.CH,Cl, was obtained by passing 
a current of chlorine into B-methylnaphthalene at 240—250°. It 
distils at 168° under 20 mm. pressure, and solidifies to a mass of small 
micaceous scales. It melts at 47°, but if allowed to resolidify and 
immediately reheated it melts at 41°; if allowed to remain 15 or 20 
minutes after solidification, it recovers its normal melting point of 
47°. 8-Naphthomethyl bromide was prepared in a similar manner. If 
the temperature during the reaction is allowed to reach 280°, total 
decomposition takes place. Crystallised from alcohol, it forms white 
fatty scales melting at 56°. It boils at 213° under 100 mm. pressure. 
Both the chloride and bromide resemble the corresponding benzyl- 
' derivatives in odour. They do not form compounds with picric acid. 
B-Naphthaldehyde, CjpH;.COH, was prepared by oxidising the chloride 
or bromide with lead nitrate; it forms white scales melting at 59, 
and is identical with that obtained by Battershall by the distillation 
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of a mixture of calcium a-naphthoate and formate. 8-Naphthoic acid 
is only obtained in very small quantity by the oxidation of the alde- 
hyde, but may be prepared almost quantitatively if the chloride or 
bromide be oxidised by shaking with a cold solution of potassium 
rmanganate. It melts at 185°, and is identical with Vieth’s acid, 
for which he found the melting point 182°. L. T. T. 


Isobutylnaphthalene. By R. Weascuemper (Monatsh. Chem., 
5, 236—240).—Isobutylnaphthalene is obtained by mixing 1 part of 
isobutyl chloride with 2 parts of fused naphthalene, and then adding 
aluminium chloride in small portions, the mixture being heated just 
sufficiently to prevent crystallisation. Excess of aluminium chloride 
should be avoided, about one-twelfth of the weight of the naphthalene 
being sufficient. In addition to isobutylnaphthalene there are formed 
a-a-dinaphthyl, a-8-dinaphthyl, and isodinaphthyl: their separation 
can be effected by distillation with steam. 

Isobutylnaphthalene forms a colourless oil; it boils at 280°, vola- 
tilises with difficulty in a current of steam, and is readily soluble in 
ether. The picric acid compound crystallises in aggregates of slender 
needles, melts at 96°, and is readily soluble in alcohol. Isobutyl- 
naphthalene is not obtained by heating a mixture of naphthalene, 
isobutyl alcohol, and zinc chloride. A. J. G. 


Condensation-product of £8-Naphthol with Benzaldehyde. 
By W. Trzcinskt (Ber., 17, 499—501).—This condensation-product 
having the composition CyH,.O;, is obtained by treating 8-naphthol 
and benzaldehyde dissolved in alcohol with concentrated sulphuric 
acid: by crystallisation from benzene or chloroform it is obtained in 
microscopic rhombic tablets melting at 190—191°. It is insoluble in 
alcohol, ether, and alcoholic potash, and apparently does not contain 
hydroxyl-groups. It forms bromo- and chloro-substitution-products, 
and is converted into melinointrisulphonic acid by concentrated sul- 
phuric acid (this vol., 590). When nitrated, it gives a compound 
of the composition Cy,H,;(NO,),02. 

Probably the formation of this takes place in two phases: (1) a 
compound CyH,,O, is formed, thus :— 


2C,.H,O + 2C;H,O — 2H,0 = CxH2,0; ; 
(2) 2 mols. of this condense and give C4H,.O;, thas :— 
2C,,H»4O2 a> H,0 — Cog HO. P. P. B. 


Naphthalene Derivatives. By R. Fressa (Ber. 17, 1479— 
1486).—A. J. Smith (Trans., 1879, 789) showed that by the direct 
bromination of f-naphthol in acetic solution the end-product was 
tetra-bromonaphthol. By the use of Gustavson’s method (this 
Journal, 1877, ii, 599), the author has obtained pentabromo-8-naphthol : 
2—3 grams of aluminium-foil are gradualiy added to a well-cooled. 
solution of bromine in carbon bisulphide and then 10 grams of 
B-naphthol, the whole being finally heated to complete the reaction. 
When purified, pentabromo-8-naphthol crystallises in colourless 
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needles which melt at 237°. It dissolves sparingly in boiling alkali, 
and the solution deposits the alkaline salt on cooling. When oxidised 
with dilute nitric acid at 100°, this substance yields tetrabromo-B-naph- 
thaquinone, CyH,Br,O,, which is of a red colour, crystallises in 
nodules, is moderately soluble in the usual solvents, and melts at 
164°. Alkalis dissolve it, but not without change, as acids reprecipi- 
tate from the solution a pale-yellow substance, and the filtrate con- 
tuins bromine. When heated with nitric acid of sp. gr. 1°15 in closed 
tubes at 150°, this quinone is converted into tribromophthalic acid. This 
substance crystallises in silky needles or scales easily soluble in ether, 
alcohol, acetic acid, and alkalis, moderately so in boiling water, and 
melts at 190—191°. It forms soluble salts with alkalis: the barinm 
salt and the calcium salt both crystallise with 2 mols. H,O: the silver 
salt is precipitated as a white flocculent substance. When heated a 
little above its melting point, the acid is converted into tribromo- 
phthalic anhydride, which sublimes without decomposition in beautiful 
white scales melting at 157°. It is almost insoluble in cold water, and 
is reconverted into the acid by boiling water. It is easily soluble in 
the usual solvents. When fused with resorcinol, it yields a compound 
having properties similar to those of fluorescein. 

When pentabromo-8-naphthol is treated at 100° with bromine 
containing aluminium bromide, a more highly brominated derivative 
(probably hexabromo-f-naphthol) is obtained; this ecrystallises in 
colourless needles, and also yields a brominated phthalic acid on 
oxidation. These compounds are still under investigation. 


Attempts at the direct bromination of phthalic anhydride proved 
fruitless, even in the presence of aluminium bromide, mere traces of 
brominated acids being obtained. , =F % 


Derivatives of Nitro-s-naphthaquinone. By 0. Korn (Ber, 
17, 906—909).—Phenylazo-8-naphthol (see this vol., 610) was con- 
verted into nitro-8-naphthaquinone according to Stenhouse and 
Groves’ method. Reduced with tin and hydrochloric acid the hydro- 
chloride of amidodihydroxynaphthalene, C\oH;(a0H)(80H)(NH:2,HCI), 
is obtianed. This base differs in several respects from the amido- 
dihydroxynaphthol prepared by Graebe and Ludwig from biimido- 
naphthol; and since nitro--naphthaquinone is oxidised to phthalic 
acid, its constitution is probably C,,.H,(OH)(OH)(NH,) [a: 8 : B]. 

By the action of aniline on a boiling alcoholic solution of nitro- 
B-naphthaquinone, red needles of nitro- B-naphthaquinoneanilide, 


CwH.(OH)(NO,)<j 0) >“are formed ; it melts at 253°, and is in- 


soluble in most reagents. By the continued action of aniline and 
alcohol, a compound is formed melting at 183—185°; alcohol alone, 
however, decomposes nitro-8-naphthaquinone with the formation of 4 
crystalline body, probably nitro-8-naphthaquinol. H. B. 


Note on the Chemical Constitution of Anthraquinone, 
Anthracene, and Analogous Compounds. By E. v. Meyer (J. pr. 
Chem. [2], 29, 139—144). 
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Constitution of Phthalic Chloride and Anthraquinone. By V. 
Mever (Ber., 17, 817—819).—The question whether phthalic chloride 


has the constitution C,H,(COCI), or OH<EC),>0; is not decided 


by the formation of phthalophenone, CeH,< oo but a proof 
that the second formula is the correct one is the fact that the so-called 
phthalyl ether—formed by the action of zinc ethyl on the chloride—is 
not a ketone, for under no conditions does it combine with hydroxyl- 
amine ; it is probably a lactone, O.<oe, >O. 

E. v. Meyer (J. pr. Chem. [2], 29, 139) has supposed that anthra- 
quinone is a lactone, via., phenylenephthalide, but it has been 
shown that when treated with hydroxylamine it yields a body, 
C,,H,O.N, and that lactones are incapable of uniting with hydroxyl- 
amine (Abstr., 1883, 1104). It would appear that only one carbonyl- 
group is acted on in those double ketones in which the two carbonyl- 
groups are not directly united. H. B. 


Diethyl Alizarin Ether. By J. Hapermann (Monatsh. Chem., 5, 
228—231).—Schutzenberger described this body as a bright-yellow 
substance, insoluble in water, soluble in alcohol; his analytical results 
are very unsatisfactory. 

The author prepares the ether by heating a mixture of alizarin, 
potassium ethyl sulphate, and potash for some hours at 160—170°. 
The contents of the tubes are acidulated with sulphuric acid, diluted 
with water and repeatedly extracted with other. The ethereal solution 
is then repeatedly shaken with water rendered slightly alkaline as long 
as it acquires a violet hue, so as to remove alizarin and any moncthyl 
ether, the ethereal solution is then evaporated and the residue dissolved 
in chloroform ; this solution is then largely diluted with ether, and 
after being repeatedly shaken with slightly alkaline water, is allowed 
to evaporate spontaneously. Diethyl alizarin ether, C\yH,O.(OEt),, 
so obtained, forms aggregates of golden or brownish- yellow needles ; it 
is nearly insoluble in cold, somewhat soluble in hot water, it is more 
soluble in alcohol and ether, the solutions having a yellowcolour. Its 
best solvent is chloroform. It appears to volatilise unaltered in a 
current of steam. It dissolves in concentrated nitric acid with golden- 
yellow colour, but on dilution with water only a few flocks separate. 
Water added to the dark yellowish-brown solution in concentrated 


sulphuric acid, precipitates pale-yellow flocks which are not coloured by 
potash. A. J. G. 


Action of Concentrated Sulphuric Acid on Nitroanthra- 
quinone. By J. Lirscniirz (Ber., 17, 891—899).—This reaction has 
been studied by several chemists, Liebermann (Abstr., 1883, 597) first 
showing that the nitro-group suffers reduction whilst some of the 
hydrogen-atoms are oxidised to hydroxyl-groups. Liebermann’s 
experiments have now been repeated, using a pure nitro-produet as 
starting point, the diorthonitroanthraquinone prepared according to 
Rémer’s directions (Abstr., 1883, 737). When this is heated with 
concentrated sulphuric acid and the product poured into wry it yields 

41 
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a red-brown precipitate containing four colouring matters, (a) red, and 
(8) reddish-violet, both soluble in cold alkalis, (7) blue and (#) red, 
both insoluble in cold alkalis. Cold alcohol dissolves (a) not (f) and 
(é) more than (+). 

a dissolves in alcohol with red, and in alkalis with deep bluish- 
violet colour; analyses point to the formula C.,H,;N,O,. A solution 
of 8 in benzene or ether or in strong sulphuric acid shows very charac. 
teristic and sharp absorption-bands ; its alkaline solution is deep blue; 
its composition is C2H,;;N;O... + crystallises from benzene and alcohol 
in lustrous brown needles; and its solutions also show characteristic 
absorption-bands, it is CyH,.N,O; 6 separates from alcohol as a 
brownish-red crystalline powder; it has the same composition as a, 
namely, CoH j;N3Oy. 

Each of these compounds was dissolved in sulphuric acid, and 
potassium nitrite gradually added, then boiled with absolute alcohol, 
and precipitated with water; in each case, dihydroxyanthraquinones 
were obtained. y yielded anthrarufin, and since it was prepared from 
diorthonitroanthraquinone, all the hydroxyl- and amido-groups must 
occupy the a-position. a yielded metabenzodihydroxyanthraquinone 
and a new dihydroxyantbraquinone, insoluble in baryta-water, crystal- 
lising from alcohol and ether in deep-red needles melting at 175—180° 
and volatilising easily ; it does not colour mordants ; it is probably the 
last possible and still unknown isomeric dihydroxyanthraquinone. 
The formala C.H,,N,0,, given for «2 would, however, yield a 
dihydroxy- and a trihydroxy-anthraquinone on decomposition ; the non- 
formation of the latter is explained by the redacing action of the 
nitrous acid. The product @ yielded only the last-named dihydroxy- 
anthraquinone, and here again reduction must have taken place; its 
formula is NH,.C,,HO,(OH), 0.C,,H,0.,(OH),.N Hp. 

é gave a substance not completely investigated, but in all proba- 
bility chrysazin. H. B. 


Anthraquinonecarboxylic Acid. C. Lizsermann and G. Guock 
( Ber., 17, 888--891).—Liebermann replies to E. v. Meyer’s arguments 
in favour for the new formule proposed for anthracene and anthra- 
quinone (J. pr. Chem. [2], 29, 138). The unusual stability of the 
chloride of anthracenecarboxylic acid has been already pointed out 
(this vol., 329). The chloride and other derivatives of anthraquinone- 
carboxylic acid have been now prepared, to ascertain whether they were 
also unusually stable. ‘This turns out to be the case, and it is therefore 
to be remarked that although the corresponding benzene and naphtha- 
lene-derivatives behave with reagents like other similar compounds, 
the anthracene- and anthraquinone-carboxylic acids yield derivatives 
very much more stable. The compounds examined are :— 

Anthraquinonecarborylic chloride, obtained from the carboxylic acid 
by the action of phosphorous pentacbloride. It crystellises well from 
benzene and melts at 147°. The powdered substance left in contact 
with 100 times its weight of water for 120 hours was only decomposed 
to the extent of 75 per cent. Benzoic chloride is completely decom- 
posed in six hours, and the chlorides of a-and B-naphthoic acids are 
very easily decomposed. 
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Ethyl anthraquinonecarborylate, obtained by decomposing the 
chloride with alcohol; 18 hours are requisite when cold. It is easily 
soluble in alcohol, from which it separates in crystals melting at 147°. 

Anthraquinonecarborylamide is formed by the action of ammonia 
gas on a solution of the chloride in benzene. It is also remarkably 
stable; it is not acted on when boiled with weak potash solution, 
and it is also unaffected by strong sulphuric acid. 

Anthraquinonecarborylanilide is formed comparatively easily by the 
action of aniline on the chloride. 

Anthraquinonecarboxylic acid also yields substitution-products with 
difficulty, the action of bromine is very slight at over 200°; strong 
nitric acid has no effect, but in presence of strong sulphuric acid there 
is formed mononitroanthraquinonecarborylic acid. H. B. 


Action of Concentrated Sulphuric Acid on a-Nitro-anthra- 
quinonesulphonic Acid, and the Constitution of the Latter. 
J. Lirscntirz (Ber., 17, 899—902).—a-Nitroanthraquinonesulphonic 
acid was prepared from sodium meta-anthraquinonesulphonate by 
Claus’ method (Abstr., 1882, 1105). The position of the nitro-group 
was determined by converting the body into the corresponding dihy- 
droxyanthraquinone as follows: the amido-acid, prepared by reduc- 
tion of the nitro-derivative with tin and hydrochlorie acid, was 
dissolved in boiling acetic acid and treated with dilute solation of potas- 
sium nitrite, when erythrohydroxyanthraquinonesulphonic anhydride, 


C.H,(CO),CH< 30, >; 


is deposited in grey needles; it decomposes below 100°, is a very 
insoluble body ; cold caustic soda solution does not dissolve it, but when 
hot it does; from this solution concentrated hydrochloric acid pre- 
cipitates erythrohydroryanthraquinonesulphonic acid, 


C.H,(CO),C,H,(OH).S0,H, 


as a yellow powder. The free acid is easily soluble and yields soluble 
salts, their solutions being red; the silver salt crystallises in golden 
needles. When the free acid or the anhydride is fused with alkalis, it 
easily yields alizarin; it is not identical with any of the four acids so 
far known. 

When nitro-anthraquinonesulphonic acid is heated with concen- 
trated sulphuric acid at 211° and the product treated with water, it 
yields a red compound which crystallises from its alcoholic solution on 
addition of ether; it is a dihydroxyamidoanthraquinonesulphonic acid, 
C,,H,0.(0H).(NH,).SO;,H. As this is the formula originally given by 
Liebermann (Abstr., 1883, 597), it is in favour of the arguments 
against the formule proposed by Claus. H. B. 


Phthalacene-derivatives. By S. Gasriet (Ber., 17, 1397— 
1400).—Phthalacene oxide, C,H,O, is obtained by oxidation of 
phthalacene (p. 1176) with chromic acid; it forms compact citron- 
yellow crystals, and melts at 211—214°. 

Bromphthalacene, C.,H,sBr, is obtained by the action of bromine on 
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a solution of phthalacene in hot glacial acetic acid : it forms colourless 
lustrous crystals, melts at 184—184°5°, and is less soluble than phthal- 
acene in boiling acetic acid. On oxidation, it is converted into bromo. 
phthalacene oxide, C.,H,,;BrO, crystallising in glittering, flat, yellow 
need!es, which melt at 200°. 

Dinitrophthalacene, C2,H,(NO.)2, obtained by nitration of phthala- 
cene in the cold with a mixture of acetic and nitric acids, crystallises 
in small brownish-yellow needles, sinters together at 270—280", and 
is completely decomposed on further heating. 

Oximidophthalacene, C.,Hy : NOH, is obtained by heating a mixture 
of hydroxylamine hydrochloride and phthalacene oxide with alcohol 
and a few drops of hydrochloric acid for two hours at 150—160°. It 
crystallises in lustrous yellow needles, and melts at 265—266°. The 
formation of this substance shows that phthalacene oxide contains 
a CO-group. 

By heating phthalacene oxide with finely powdered soda lime for 
6 to’7 hours at 35v°, there is obtained, in small quantity, the calcium 
salt of a new acid. Phthalacenic acid, CxHis.COOH, forms pale 
yellow compact crystals, and melts at 245—247°. A. J. G. 


Synthesis of a Terpene. By R. Rapziszewski and J. Scuramm 
( Ber., 17, 838—840).—Amylene from fuasel oil, boiling at 35—37° 
(mostly trimethylethylene), was couverted into the hydrochloride, and 
this was heated with dilute ammonia at 110—120°. On adding 
potash to the product and purifying the oily layer which separated, 
two bases were isolated, namely, oxyisoamylamine, C;H,,O.NH2, and 
dioryisoamylamine, (C;H,,O),NH; the base C;H,.NH», observed by 
Wurtz, was not formed. The first base boils at 157—159°, and has a 
strongly alkaline reaction ; its platinochloride is easily soluble in water. 
The second base is viscous, and boils at 249—251° ; its platinochloride 
aud aurochloride are very soluble and not crystallisable. 

The action of phosphorous pentoxide on oxyisoamylamine is very 
energetic; the bulk of the product consists of a liquid smelling of 
turpentine oil, and distilling at 155—156°. The composition of the 
oil is very nearly expressed by C,oH;., and it absorbs oxygen from the 
air and becomes very viscous. 


Camphoroxime. By E. Nicet (Ber., 17, 805—807).—In pre- 

vious papers (Abstr., 1883, 728, and this vol., 610) camphoroxime, 
C,H: C : N.OH, 
and the so-called anhydride, ee : N, have been described. By 
| 

heating the anhydride with alcvholic potash, there are obtained an oil, 
not fully examined, and a white crystalline substance of the same 
composition as camphoroxime, but it melts at 125° (camphoroxime at 
115°), and does not yield an ether when treated with sodium methylate 
and methyl iodide, moreover it is quite odourless ; the body may there- 
fore be called isocamphorozime. Since the anhydride does not yield 
an acid on saponification, it cannot be a nitrile, C,H,;.CN, but is 
probably ene :C ot in this case isocamphoroxime will be either 


C,H. - C : N.OH or HO.C,His " C : NH. H. B. 
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The Quinovin Group. By C. Lizpermann (Ber., 17, 868—875).— 
The previous work of Liebermann and Giesel (Ber., 16, 926) has been 
confirmed by Oudemans; the following are further observations. 
Quinovic acid, like pyroquinovic acid, gives a red coloration with 
strong sulphuric acid. Ethyl quinovate, CpHEtOs, when freshly 
prepared from potassium quinovate and ethyl iodide, is an oil which 
crystallises after very long standing; it melts at 127—130°. Pyro- 
quinovic acid, when crystallised from glacial acetic acid, seems to 
combine with it, for the acid is only removed by long heating at 130°. 
Novic acid and its salts have almost the same composition as those of 
pyroquinovie acid, but the alkaline solution of the latter acid is levo- 
rotatory acid, and that of novic acid strongly dextrorotatory. Novic, 
quinovic, and pyroquinovic acids when distilled yield a resinous 
distillate; this contains oxygen compounds which may be removed 
by heating with strong hydriodic acid and phosphorus. On redistil- 
lation, quinoterpene, (CiHis)3, a dextrorotatory terpene, is obtained ; 
it can also be prepared by treating pyroquinovic acid with hydriodic 
acid and phosphorus. ‘The resinous body obtained during the pre- 
paration of quinochromin is essentially the same substance. Assuming 
quinoterpeue to be CyHy, from its high boiling point, quinovic 
acid is CyHyO.,(COOH), and pyroquinovic acid CyHyO0,.COOH, 
whilst quinochromin is CyH,O,. Giesel has obtained from quinova- 
resin a crystalline indifferent substance, CyHO.; it melts at 139°, 
and distils at over 360°; with hydriodic acid, it yields a viscous mass, 
CH, hence the name owxyquinoterpene is proposed for this body. 
When quinochromin is treated with reducing agents, coloured pro- 
ducts are obtained, but they are not identical with oxyquinoterpene. 
In small quantities, quinovite, C,H,.O,, may be distilled without 
decomposition at 297—3U5°. Acetylquinovite, Cs;HyO(OAc),, forms 
white needles melting at 46—47°, and boiling at about 303°; when 
heated with dilute acids, it is resolved into quinovite and acetic acid. 
Quinovite has the same composition as a body prepared by Bourchardt 
from duleite and the mannide prepared by Berthelot from mannite. 
The author failed to prepare an acetyl-derivative of mannide, which 
also differs from quinovite in not reducing Fehling’s solution. The 
quantity of quinovin occurring in the various barks is very different ; 
from 7 to 16 grams pure quinovin being obtuinable from 12 kilos. 
of the bark. H. B. 


Viola-quercitrin, a new Glucoside. By K. Manpe.in (Bied. 
Oentr., 1884, 285).—Viola-quercitrin, C~HyC., obtained from Viola 
tricolor, var. arvensis, is yellow, soluble in alkalis and boiling water 
and is crystalline. When treated with acids, it is decomposed into 
3 mols. of a fermentable sugar and 1 mol. quercetin, which is identical 
with that obtained from quercitrin. E. W. P. 


Asarone and the Ethereal Oil of Asarum Europzum, L. 
By T. Poteck (Ber., 17, 1415—1416).—The paper by Rizza and 
Butlerow on asarone (this vol., 1042) has caused the author to 
publish the results he has obtained along with Staats on this subject, 
although their investigations are still far from complete. Pure 
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asarone is markedly phosphorescent, melts at 61°, can be distilled in 
small quantities, is readily soluble in light petroleum, alcohol, ether, 
and chloroform, slightly soluble in boiling water. It is without 
odour. By reduction with zinc-dust, it yields a small quantity of a 
liquid product and a not inconsiderable amount of a mixture of gases, 
containing CO about 30 per cent., CH, 36 per cent., H, 26 per cent., 
hydrocarbons absorbed by sulphuric acid 2 per cent., CO, none. By 
oxidation, best with potassium permanganate, there were obtained 
carbonic anhydride, formic, acetic, and oxalic acids, a solid acid 
crystallising from ether in needles, and melting at 144°, and a sub. 
stance of neutral reaction crystallising in slender silky needles melting 
at 117°, and soluble in water. Analysis led to the empirical formula 
C,H,O;. The authors continue their work on this subject. 
A. J. G. 

Quassin and its Constitution. By V. Ovivert and A. Denaro 
(Gazzetta, 14, 1—9).—In order to prepare quassin from quassia, 
10 kilos. of the finely divided wood are twice extracted with 45 litres 
of boiling water, and the solution evaporated to 10 litres at a gentle 
heat ; when cold, the quassin is precipitated by tannin, collected, 
washed, and after being mixed with a sufficient quantity of lead car- 
bonate, it is thoroughly dried at 100°. The product is then extracted 
with boiling alcohol, the alcohol distilled off, and the residue set aside 
until it deposits the quassin in a crystalline state: it is, however, 
always contaminated with resinous matters, from which it is purified 
by repeated crystallisations from dilute alcohol : 30 kilos. of the wood 
gave LU grams of pure quassin. It crystallises in very slender, colour- 
less, iridescent needles, which belong to the monoclinic system, the 
predominating form being the oblique prism with rhombic base. It 
melts at 210—211° (Christensen 205°), and is very soluble in alcohol, 
chloroform, and acetic acid, but only sparingly in ether: 100 parts 
of water at 22° dissolve 0°2529; the aqueous solution becomes yellow 
on exposure to the air, is dextrorotatory, excessively bitter, and 
reduces Fehling’s solution. The results of the analyses agree nearly 
with the numbers required by the formula C;,HyO,, and differ con- 
siderably from those given by Wiggers and by Christensen, who pro- 
posed the formule C,H,,0, and C;,H4.O, respectively. 

When quassin is heated at 90° for some hours with dilute sulphuric 
acid (4 per cent.), it yields quasside, C;,H,,0,, a white, amorphous, 
bitter substance, formed from quassia by the removal of the elements 
of 1 mol. H,Q; no glucose could be detected in the mother-liquors. 
It melts at 192—194°, and when boiled with dilute alcohol is recon- 
verted into quassin, which crystallises out as the solution cools. 
Quasside is also formed when quassin is boiled with acetic anhydride, 
but if sodium acetate is present there is a powerful reaction, and 
several substances seem to be produced; these have not as yet been 
submitted to examination. 

Bromine diluted with acetic acid acts ona solution of quassin in 
the same solvent, and on adding water an amorphous resinous sub- 
stance is obtained, but it does not crystallise; this melts with decom- 
position at 155°, arid the results of the analyses suggest the formala 
CyH,yBr;O,. Nitric adid added to an acetic solution of quassin seems 
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to give rise to a nitro-derivative, which is precipitated on the addition 
of water. It dissolves in boiling alcohol, and, as the solution cools, 
is deposited again us a yellowish powder which melts at 130°. 

If quassin is heated with concentrated hydrochloric acid in sealed 
tubes for four hours at 100°, methy!l chloride is formed and escapes on 
opening the tubes; whilst the hydrochloric solution, when diluted 
with water, deposits first a resinous matter, which should be removed, 
and then, after a time, a colourless substance in small nodules. This 
new compound, which the author calls quassic acid, CyyH1g0;.COOH, 
or CxHs.0.(COOH),, is far less soluble in alcohol than quassin, and 
erystallises in silky needles which melt at 245°, and reduce Fehling’s 
solution and ammoniacal silver nitrate in the cold. It seems to be 
formed thus: CyHyOw + 2HC]l = Cx4H,O,(COOH), + 2CH;Cl, so 
that quassin would be the ethereal salt of quassic acid. The author 
has also tried the action of nascent hydrogen, and of boiling dilute 
nitric acid on quassin, but the products are resinous. Fusion with 
potash and oxidation with chromic anhydride also gave unsatisfactory 
results. 

The resinous matter obtained in the preparation of crystallised 
quassin, and in all probability produced from the latter, was sub- 
mitted to distillation with zinc-dust. The brown oily product was 
treated with sodium and fractionally distilled; the portion passing 
over at 170—190° when again distilled gave an vil boiling at 173—178° 
of the formula C,,H., whilst crystals melting at 76—78° were obtained 
from the residue in the retort. C. E. G. 


New Methods for the Formation of «.Carbopyrrolic Acid 
from Pyrroline. By G. Ciamician and P. Sizper (Ber., 17, 1437— 
143).—a-Carbopyrrolic acid can be prepared from pyrroline by 
heating it with carbon tetrachloride and alcoholic potash. It is also 
formed, together with another acid, by the action of carbonic anhy- 
dride on the fused potassium-derivative of pyrroline. Attempts to 
prepare the aldehyde of carbopyrrolic acid by the action of chloro- 
form on pyrroline in presence of potash were unsuccessful, nothing 
but resinous products being obtained. A. J. G. 


Constitution of Pyridine. By A. Hanrzscu (Ber., 17, 1512— 
1522).— With the hope of throwing light on the constitution of the 
pyridine nucleus, the author has investigated the constitution of the 
ap age 90 obtained by the condensation of ammonio-alde- 
iydes with ethyl acetoacetate. Ethyl pheny|-lutidinedicarboxylate, 
C,NPhMe,(COOEt),, already described by Schiff and Puliti (Abstr., 
1883, 1151) was saponified with alcoholic potash. The neutral potas- 
sium salt, which is easily soluble in alcohol, was then oxidised by 
means of potassium permanganate. The oxidation takes place more 
regularly than with ethyl collidinedicarboxylate. The solution is 
filtered from precipitated manganic oxide and treated with excess of 
concentrated nitric acid, when trihydrogen potassium phenylpyridine- 
tetracarboxylate, C;s$H,NO,K + H,0, crystallises out in small prisms 
or pyramids, sparingly soluble in cold water, and having a strongly 
acid reaction and taste. Paraphenylpyridfnetetracarbozylic acid, 
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C,;NPh(COOH),, forms small glittering crystals containing 3H,0, 
which it loses at 120°. It melts at 205—207° with evolution of car. 
bonic anhydride. It is easily soluble in water, rather sparingly in 
ether. It is best obtained pure from the trihydrogen potassium salt ; 
this salt is covered with a little water, excess of concentrated sulphn- 
ric acid added, and the whole warmed until the crystals of the salt 
are completely dissolved: as the solution cools, the acid crystallises 
out ina pure state. Its neutral ammonium salt is precipitated by 
mercurous, lead, and silver salts: on heating with ferric chloride a 
flocculent precipitate, and with cadmium sulphate a crystalline pre. 
cipitate is produced. The copper salt, C;NPh(COO),Cu, + 7H,0, 
crystallises in small blue rhombohedrons, which when once formed are 
quite insoluble in water. Barium chloride, even in presence of excess 
of ammonia, precipitates a double salt of the formula 


(C;NPh),(C,0,Ba)(COONH,), + 6H,0, 


in the form of microscopic plates. It loses its water of crystallisation 
at 130°. 

Paraphenylpyridine, C;NPhH,, is obtained by the dry distillation of 
trihydrogen potassium pheny!pyridinetetracarboxylate, but the yield 
is much better if the salt is first intimately mixed with its own weight 
of lime. It distils at 274—2,/5° (uncorr.), and solidifies to a glisten- 
ing white mass which melts at 77—78°. It is thus different from the 
a- and f-phenylpyridines described by Skraup (Wiener Monatsh., 
1884, 436), which are liquid and both boil at 269—270°. It has the 
odour of diphenylamine, and volatilises slowly in a current of steam. 
It dissolves in warm hydrochloric acid, and yields a hydrochloride 
crystallising in needles. The platinochloride, (C;N PhH,),,H,PtCl, is 
anhydrous, and crystallises in microscopic nodules. The picrate crys- 
tallises in yellow needles, which soften at 190° and melt at 195—196°. 
The dichromate, (C;NPhH,),,H.Cr,0;, crystallises in long orange- 
coloured needles which melt at 155° with partial decomposition. 

When oxidised with potassium permanganate, y-phenylpyridine 
yields isonicotinic (or y-pyridinecarboxylic) acid. This acid has been 
proved by Skraup to be the para-acid, so that the phenyl-group, in 
all the above-mentioned substances, must be in the para-position to 
the N-atom. It is thus clear that in the formation of ethyl phenyl- 
lutidinedicarboxylate the phenyl of the ammoniobenzaldehyde takes 
the para-position to the N-atom, and it is therefore probable that in 
the formation of ethyl collidinedicarboxylate the methyl of the 
ammonioaldehyde takes the same position. The author thinks that 
the formation of the latter body would be as follows :— 


COOEt.CH, HMe.C.OH CH,—COOEt 
| + | —_ 
COMe NH, COMe 
COOEt.C—CMe.C.COOEt 
rte 
MeC—N—CMe 
and that the constitution of pyridine would be more correctly ex- 
plained by the formula 


+3H,0, 
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CH.CH.CH CH:CH.CH 

| | || thanby | | 
CH.N—CH CH—N.CH L. T. T. 

Pyridine-derivatives. By W. Kénias and R. Geriey (Ber., 17, 
589—595).—K6nigs and Korner (this vol., 85) have shown that when 
quinolinie acid is fused with potash it forms a hydroxyquinolinic acid, 
which differs from Lieben and Haitinger’s ammonio-chelidonic acid 
(Abstr., 1883, 871), inasmuch as when heated with water at 195° it is 
resolved into carbonic anhydride and a hydroxypyridinemonocar- 
borylic acid, C,Hs;NO;; this acid crystallises from hot water in colour- 
less crystals melting at 301—302°; with ferric chloride it yields a 
yellow coloration. The solutions of its sodium salt give immediate 
precipitates with copper, lead, and silver salts, and with barium and 
calcium salts after boiling. The lead salt, (C,H,NO;),Pb + $H,0, 
crystallises from hot water in white needles. 

The formation of hydroxypyridine by the distillation of hydrogen 
silver hydroxyquinolate, observed by Kénigs and Korner, has been 
confirmed by the authors, who have subjected this compound to 
further investigation. Its aqueous solution gives a red coloration 
with ferric chloride, and with silver nitrate and ammonia a precipitate 
soluble in excess of ammonia. Its hydrochloride separates in white 
needles when hydrochloric acid gas is passed into an ethereal solution 
of hydroxypyridine. Its aqueous solution, treated with bromine- 
water, yields a dibromohydroxypyridine, C;H,Br,NO, which crystallises 
from water in white needles melting at 206—207°. It is different 
from the dibromohydroxypyridine described by Hofmann (Abstr., 
1879, 733), also from that obtained by Lieben and Haitinger (loc. cit.), 
and that prepared by Ost from comenamic acid (J. pr. Chem. [2], 29, 
65). The formation of this hydroxypyridine is similar to the produc- 
tion of carbostyril, and it therefore probably has the constitution 
[N: OH = 1: 2]. 

Pyridinedisulphonic Acid.—The production of this acid by the treat- 
ment of piperidine with concentrated sulphuric acid has already been 
described by Kénigs and Hofmann (Abstr., 1883, 1143). Ji is very 
soluble in water, but almost insoluble in ether, alcohol, and glacial 
acetic acid; it crystallises from water in white needles. The potas- 
sium, lead, and sodium salts are all well-defined crystalline com- 
pounds, the latter containing 4 mols. of H,O, and the lead salt 44 mols. 
The disulphonic acid, when treated with bromine, is converted into a 
dibromopyridine melting at 164°. Barium pyridinedisulphonate is 
scarcely acted on by phosphorous pentachloride at 130—150°, but at 
200° a reaction takes place with formation of a mixture of a dichloro- 
and trichloro-pyridine, from which, by repeated crystallisations from 
alcohol, the latter compound may be obtained in lustrous plates 
melting at 48°. P. P. B. 


Synthesis of Pyridine and Piperidine Bases. By A. Lapen- 
BuRG (Ber., 17, 772—774).—The action of heat on pyridine ethiodide 
has been already noticed (Ber., 16, 2059), the action on pyridine 
propiodide is now described. Pyridine and propyl iodide are heated 
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at 290°, and the product distilled with potash, by which means it js 
separated into three portions, namely, pyridine, a portion boiling at 
160—164°, and a third fraction boiling at 173—175°. 

The second portion is propylpyridine, C,H,,N, as is shown by its 
analysis and vapour-density; it boils at 162°, and its sp. gr. at 0° is 
0°9393. The aurochloride and platinochloride, (C,H,,N)2,H.PtCl,, are 
moderately soluble. Potassium permanganate converts it into y-pyri- 
dinecarboxylic acid, melting at 305°; the base is therefore y-propyl- 
pyridine. 

The third portion resembles greatly in odour and specific gravity, 
&c., the second portion, but the aurochloride and platinochloride are 
more sparingly soluble; it is also a propylpyridine, but whether of 
the « or f series, cannot be decided, an acid being obtained on oxida- 
tion which does not appear to be a pyridinecarboxylic acid at all. 

If these two propylpyridines are treated with sodium and alcohol, 
they yield propylpiperidines, C,H,,N. The y-compound boils at 
157—161°, and its sp. gr. at 0° is 0870; its aqueous solution is 
rendered turbid by heat, but not very readily. The other base boils 
at 165—168°, and also smells very much like conine, the aqueous 
solution is at once rendered turbid on warming, but it is optically 
inactive. It has many properties in common with conine, and like it 
is poisonous, acting in the same manner and to the same degree ; the 
y-base and its salts are not so active. It is possible that the higher 
boiling base contains some 2-propy!lpiperidine (i.e., conine), although 
in two optical modifications. The researches are being continued. 

H. B. 

Nitrogenous Derivatives of Chelidonic Acid. By A. Lizsgx 
and L. Harrincer (Ber., 17, 1507 —1508).—Ost has found (J. pr. Chem., 
[2], 29, 57 and 378) that his hypothetical pyridine is the hydroxy pyri- 
dine obtained by the authors from chelidonic and ammonio-chelidonie 
acids. The authors have now obtained a hydrorymethylpyridine, 
C.H;,ON, in the following ways:—l, action of methyl iodide and 
potash on hydroxypyridine; 2, action of methyl iodide on hydroxy- 
pyridine, and treatment of the product with silver oxide; and 3, by 
heating methylammoniochelidonic acid. This body is a crystalline but 
very deliquescent substance, which yields a crystalline platinochloride. 
With bromine, it yields the same dibromo-derivative, C,H,Br,ON, 
melting at 192°, as is obtained by the action of methyl] iodide and 
potash on hydroxydibromopyridine. Methylammoniochelidonie acid 
is a crystalline substance prepared by the action of methylamine on 
chelidonic acid. Aniling, in like manner, yields phenylammonio- 
chelidonic acid. Dimethylamine, like the mineral alkalis, decomposes 
chelidonic acid into oxalic acid and acetone. It seems to act likes 
primary amine with phenylhydrazine. L. T. TF. 


Metachloroquinoline. By W. La Coste and J. Bopewre (Ber., 17. 
926—928).—The parachloroquinoline has been previously described 
(Abstr., 1882, 979). Metachloroquinoline was prepared by Skraup’s 
reaction, using metachloraniline and nitrobenzene. By mixing 4 
solution of the sulphate with a sufficient quantity of potassium di- 
chromate, and allowing it to stand, crystals of metachloroquinoline 
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chromate, (Cy,H,CIN).,H.Cr.0;, separate. The crystals require more 
than 400 parts of cold water for solution. Metachloroquinoline is 
an oil boiling at 264—266°, and scarcely soluble in water. The 
hydrochloride, C,H,CIN,HCI, is deliquescent; the platinochloride, 
(C,H.CIN)2,H,PtCl, + 2H,0, is a brownish-yellow precipitate, which 
may be crystallised from dilute hydrochloric acid. Metachloroqui- 
noline unites with methyl iodide to form metachloroquinoline meth- 
iodide, C,H,CIN,Mel, in yellow needles melting at 231—232°, and 
having an intensely bitter taste. When metachloroquinoline is heated 
with nitric and sulphuric acids, it yieids two isomeric nitro-derivatives. 
a-Nitrometaquinoline melts at 185—186°, and crystallises from the 
alcoholic solution first, it is sparingly soluble even in warm alcohol. 
B-Nitrometachloroquinoline melts at 120—1Z3°, and is easily soluble 
in hot alcohol. Both compounds yield crystalline platinochlorides, 
and by tin and hydrochloric acid they are reduced to a 
tives. - D. 


Dimethylquinoline. By L. Berenp (Ber., 17, 1489—1490).— 
This was prepared by Skraup’s reaction from orthoxylidine, nitro- 
benzene, glycerol, and concentrated sulphuric acid. Dimethylquinoline, 
C,H,N, is a yellowish liquid boiling at 273—274°. Its platino- 
chloride, (C;,Hi,N)2,H,PtCl, + H.O, crystallises in pale yellow micro- 
scopic needles. The acid sulphate crystailises in prisms which 
efloresce on exposure to the air, and appear to contain water of 
crystallisation. The chromate yields small orange needles, sparingly 
soluble in boiling water. Fuming sulphuric acid at 115—120° yields 
a crystalline sulphonic acid which melts at 265—266°. This acid, on 
fusion with potash, gives a dimethylquinophenol, which is volatile in 
steam, and yields a platinochloride, crystallising in pale yellow 
needles. As the amido-group is in the para-position in orthoxylidine, 
the two methyl groups in dimethylquinoline must be > 

% 

Some Derivatives of Quinolinemetacarboxylic Acid. By 
O. Fiscuer and G. Korner (Ber., 17, 765—766).—In a previous paper, 
(Abstr., 1882, 412 and 869) the preparation of the ortho- and meta- 
cyanoguinolines is described, and also (Abstr., 1882, 71) the 
quinolinecarboxylic acids. During the preparation of orthocyano- 
quinoline, a large quantity of the meta-compound is always formed. 

Tetrahydroquinolinemetacarboxylic acid, CywH,NO,, is prepared by 
treating the quinolinemetacarboxylic acid with zinc and hydrochloric 
acid at 100°; a portion of the product separates as zinc salt, the rest is 
extracted with ether. It crystallises from alcohol in long colourless 
needles or plates, which melt at 146—147°. Treated with a nitrite in 
acid solution, it yields a nitroso-body, CioH,oN.0s, crystallising in fine 
yellow prisms from alcohol. 

Kairolinmetacarborylic acid, CjH\;MeNO,.—The preceding acid is 
heated with the necessary amount of ethyl iodide at 140—150°; the 
product is dissolved in water, and the solution mixed with sodium 
acetate, when the new acid separates out ; it crystallises from alcohol 
in needles which melt at 164°; on allowing the mother-liquor to 
remain for a time, the methyl iodide additive-compound separates in 


1198 ABSTRACTS OF CHEMICAL PAPERS. 


large crystals. This acid receives the above name, as KOnig and 
Hoffmann have given the name kairolin to tetrahydromethylquinoline. 
H 


Synthesis of Quinoline-derivatives. By L. Knorr (Ber., 17, 
540—546).—The continuation of the investigation of the method of 
preparing quinoline-derivatives by the action of primary amines on 
ethyl acetoacetate has yielded the following results :— 

Phenyl-B-imidobutyric acid, PhN : CMe.CH,.COOH, is formed when 
aniline and ethyl acetoacetate are heated in sealed tubes at 150—160°, 
it is soluble in water, ether, &c., and has both acid and basic proper. 
ties. Ferric chloride imparts to its solutions a dark violet coloration, 
destroyed by hydrochloric acid. Sulphuric acid in the cold, and 
hydrochloric acid after continued heating, convert it into y-hydrozy. 
quivaldine, an oily liquid. 

Orthotolyl-8-imidibutyric acid is obtained from orthotoluidine and 
ethyl acetoacetate, it crystallises in flat needles, and by concentrated 
sulphuric acid is converted into orthotoluene-y-hydroxyquinaldine, 
C,,H,ON, a solid melting at 185°. 

Paratolyl-B-imidobutyric acid, C\,H,;NO,, is obtained from para. 
toluidine ; sulphuric acid converts it into the corresponding y-hydr. 
oxyquinaldine, melting at 245°. 

B-Naphthyl-B-amidobutyrie acid, C\4H,;NO,, is formed by the action 
of 8-naphthylamine on ethyl acetoacetate, it crystallises from water 
in needles which melt at 92°. At the same time, a considerable quan- 
tity of the naphthalide of this acid is formed, a compound crystal- 
lising from benzene in needles melting at 200°; this, when heated 
with hydrochloric acid, yields a further quantity of B-naphthyl-8. 
imidobutyric acid. When the acid is heated with concentrated hydro- 
chloric acid it yields 8-naphtha-y-hydroxyquinaldine, which crystallises 
from alcohol in flat shining needles, melting at 286°. It exhibits 
marked resemblance to y-hydroxyquinaldine, and is volatile without 
decomposition. Distilled with zinc-dust, it yields a volatile base melt: 
ing at 91—92°, having all the properties of naphthoquinaldine ; its 
solutions in strong acids have a green fluorescence and an intense blue 
in dilute acids. Its platinochloride, (C\,H),N )2,H,PtCh, is sparingly 
soluble in hot dilute hydrochloric acid. This base differs from the 
quinaldine prepared by Débner and Miller’s method. 

a-Naphthylamine yields condensation-products with ethyl aceto- 
acetate, the a-naphtho-y-hydroxyquinaldine melts at 292°. 

Phenylenedi-imidobutyrie acid, CyHeN.0,, is obtained by heating 
orthophenylenediamine with ethyl acetoacetate at 170°; it crystallises 
in plates which melt at 176°. 

Ethyl succinosuccinate behaves with the aromatic primary amines 
as ethyl acetoacetate does; when heated with paratoluidine at 200° it 
yields a compound, C;,H;,N;0;, crystallising from alcohol in needles 
which melt at 263°. It is insoluble in ordinary solvents, acids, and 
alkalis. Aniline yields a similar compound, melting at 210°. 
nie 

Derivatives of Toluquinoline. By J. Herzretp (Ber., 17, 903 
—906; comp. this vol., 1051, and next Abstract).—a-Methyl-y-qui- 
nolinemonosulphonic acid, [N:CH;:SO,H, 1’: 1:3], orthamidometa- 
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toluenesulphonic acid, prepared from orthotoluidine, was heated with 
nitrobenzene, glycerol, and sulphuric acid, and the product poured 
into water. It forms colourless prisms, only slightly soluble in water. 
y-Hydroxy-a-methyl-quinoline is formed by fusing the above with 
caustic soda. It is not volatile with steam, crystallises from ether, 
and melts at 200°. 

a-Methyl-8-quinolinemonosulphonic Acid.—Orthonitrotolueneparasul- 
phonic acid is reduced by sulphuretted hydrogen, and the amido-acid 
converted into the substituted quinoline by Skraup’s method as before. 
It crystallises well from water. Hydroxy-a-methylquinoline is ob- 
tained from the preceding by fusion with potash ; it melts above 260°. 

The author has endeavoured to obtain the same bodies directly 
from toluquinoline. Orthotoluquinoline, boiling at 246—248°, was 
heated at 135—140° with fuming sulphuric acid, and precipitated 
with water; two acids are formed, one sparingly soluble in water, the 
other easily soluble. The first, orthotoluquinoline-(a)-monosulphonic 
acid, yields a sparingly soluble barium salt; fused witb alkalis. it 
yields (a)-hydroxyorthotoluquinoline, melting at 94—96°, and volatile 
with steam. The second, orthotoluquinoline-(b)-monosulphonic acid, 
forms an easily soluble barium salt. The corresponding (4)-hydrozy- 
orthotoluquinoline is not volatile with steam ; it melts at 92—93°. 

H. B. 

Derivatives of Toluquinoline. By J. Herzretp (Ber., 17, 
1550—1553).—The author previously described two toluquinoline- 
sulphonic acids, a and b (preceding Abstract), which he had prepared 
from a commercial sample of toluquinoline of constant boiling point, 
246—248°, and which he believed to be the ortho-compound. He has 
now for comparison prepared the sulphonic acids from pure bodies. 

Orthotoluquinolinemonosulphonic acid was obtained by the action of 
fuming sulphuric acid (sp. gr. 1°89) on pure orthotoluquinoline, 
boiling at 248°. Itcrystallises in brilliant colourless prismatic needles. 
The acid and its barium and potassium salts are easily soluble in 
water. The barium salt forms anhydrous rhombic needles; the potas- 
sium salt, large plates. Orthohydroxyquinoline, obtained by fusing the 
sulphonic acid with sodium hydroxide, melts at 245—248° with 
partial decomposition. It is not volatile in steam, but may be sub- 
limed with care, and yields tufts of needles. It gives a reddish-brown 
coloration with ferric chloride. It dissolves in soda and potash, and 
an alcoholic solution of these compounds, when digested with methyl 
iodide, yields orthomethowytoluquinoline. This is a dark-red oil, boiling 
at 225—230°. Its platinochloride crystallises in yellow needles. The 
above sulphonic acid and other derivatives are therefore identical 
with the 6 acid and its derivatives before described. 

Paratoluquinolinemonosulphonic acid, prepared from pure paratolu- 
quinoline boiling at 259—261° (corr.), crystallises in scales. Its 
alkali salts are easily soluble; the bariwm, calcium, and copper salts 
sparingly so. Parahydroxytoluquinoline is volatile in steam, crystallises 
in colourless needles, and melts at 95—96°. Its platinochloride forms 
orange needles. Paramethoxytolvquinoline is a yellowish-brown oily 
mass, which may be distilled. The crystalline platinochloride is 
brown. ‘The parasulphonic acid and its derivatives are therefore 
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identical with the a acid and derivatives previously described. It ig 
thus clear that the commercial toluquinoline used in the previous 
experiments must have been a mixture of the ortho- and para-com. 
pounds, notwithstanding that it boiled constantly within less than 
two degrees of the boiling point of orthotoluquinoline. L. T. f. 


Quinaldinecarboxylic Acids. By 0. Dorsner and W. v. Mitte 
(Ber., 17, 938—944).—The action of the three amidobenzoic acids on 
aldehyde, in presence of hydrochloric acid, has been examined to 
ascertain whether the carboxyl-group had any modifying action. The 
reaction, however, proceeds quite normally (this vol., p. 183), quinal- 
dinecarboxylic acid, COOH.CHi<hy4° yi >> being formed. 

Paraquinaldinecarboaylic Acid.—The reagents, hydrochloride of 
paramidobenzoic acid, paraldehyde, and hydrochloric acid, react with 
development of heat, and the hydrochloride of paraquinaldinecarboxylic 
acid. separates out ; it is purified by recrystallisation from dilute hydro. 
chloric acid. On adding the requisite quantity of sodium carbonate 
to a solution of the hydrochloride, the free acid is deposited as a 
sandy powder, only slightly soluble even in hot water. It forms salts 
with both acids and bases. The hydrochloride, C,;,H,NO,,HC) + H,0, 
is soluble in water, but not in dilute acid; the platinochloride, 
(Cy H,NO,),,H,PtCl, + 4H,0, is only slightly soluble; the chromate, 
(C,,H,NO,),H.Cr,0,, is also only slightly soluble in cold water. The 
calcium salt, (C,,H,NO,),Ca + 2H,0, the silver salt, C,,H,.NO,Ag, and 
the copper salt, (C,,H,NO,),Ca + 6H,0O, are obtained from the ammo- 
nium salt by precipitation ; they are crystalline. 

Metaquinaldinecarborylic Acid. — It is necessary to use a larger 
excess of paraldebyde and of hydrochloric acid, and the mixture 
requires heating. The free acid is prepared from the crystalline hydro- 
chloride as above. The following salts are described: C,,H,NO,,HCI 
+ H,0O; the abnormal platinum salt, 4(C,,H,NO,,HC1),PtCh, also 
(C,,H,NO,)2,H.Cr,0, ; (C,,H,NO,).Ca + 2H,0; (C,H,NO,)Ag ; and 
(Cy, H,NO,).Cu + 3H.O. 

Orthoquinaldinecarborylic Acid. — Here an excess of paraldehyde 
must be avoided. The free acid melts at 151°, and is decidedly soluble 
in cold water; it crystallises from hot water with 4 mol. H,O, which 
it loses at 10U°. The hydrochloride is very soluble in water, and is 
not reprecipitated by strong hydrochloric acid; the platinochloride, 
(C,,H»NO,)2,H.PtCl, + 2H,0, is easily soluble in hot water ; the chro- 
mate is also soluble in hot water. The silver, calcium, and copper 
salts, (C,,HsNO,),Cu$H,0,*are described. H 


Conine. By A. W. Hormann (Ber., 17, 825—833).— Conine 
hydrochloride, distilled with zine-dust, does not yield an amine, viz., 
octylamine, but one of the pyridine bases, C,H,,N, conyrine, having 
nearly the same boiling point (166—168°) as conine, from which it is 
separated by conversion into the hydrochloride; all its salts, with the 
exception of the platinochloride, are very soluble in water. Metbyl 
iodide combines at ordinary temperatures with conyrine to form the 
iodide of an ammoniam base. By the action of silver chloride, 
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the chloride and thence the platinochloride were prepared; it is 
(CsH::N,MeCl),,PtCl,. Conyrine boils lower than other known bases 
of the same formula; moreover, it is distinguished by « blue fluo- 
rescence and the absence of any tendency to polymerise; with potas- 
sium permanganate, it yields a pyridinecarboxylic acid, viz., picolinic 
acid. Conine also yields conyrine when distilled with zine chloride. 
According to Skraup and Cobenzl, picolinic acid contains the nitrogen 
and carboxyl groups in the ortho-position; conyrine will then be 
orthopropylpyridine, and conine itself hexahydrated propylpyridine 
or orthopropylpiperidine. 

The reconversion of conyrine into conine is easily effected by heating 
it with hydriodic acid at 230—300°. Natural conine, and conine 
regenerated from conyrine have exactly the same physiological action. 
Conyrine is not so poisonous and acts more like a narcotic. 

The synthesis of conine is thus simplified. Ladenburg has pre- 
pared ethylpyridine by methods used for obtaining the substituted 
anilines, and it is probable that conyrine or conine will be formed by 
the action of isopropyl iodide on pyridine or piperidine at a high tem- 
perature. H. B. 


Thebaine. By W. C. Howarp (Ber., 17, 527—533).—Bromothe- 
baine tetrabromide, CisHa»Br,NO;,Br,, is obtained as a yellowish-red 
precipitate by adding an excess of bromine-water to a dilute solution 
of thebaine in hydrobromic acid. 

Bromothebaine, C\gH2BrNOs;, is prepared by adding bromine-water 
to the hydrobromic acid solution of thebaine as long as a precipitate 
is formed, filtering, and adding ammonia to the filtrate, when it forms 
a precipitate, which is at first reddish, but finally becomes blue. 

Morphothebaine, Cy;H\;NO;.—The acid hydrochloride or hydrobro- 
mide of this base is obtained by heating thebaine with concentrated 
hydrochloric or hydrobromic acid in sealed tubes at 80—90°. The 
base is thrown down from solutions of its salts by caustic alkalis, 
carbonates of the alkali metals, or ammonia, as a greyish-blue precipi- 
tate, soluble in excess of caustic alkalis. It is soluble in alcohol and 
ether, also in benzene, from which it crystallises in well-defined 
crystals melting at 190—191°. Morphothebaine hydrochloride, 


C,,H,,NO,, HCl, 
obtained by treating the acid hydrochloride with alcohol, forms small 


shining crystals, insoluble in alcohol, but soluble in water. The 
hydrobromide resembles the hydrochloride. The nitrate, 


C,,H,,NO;.HNO, + 2H,0, 


obtained by treating the solution of the hydrochloride with silver 
nitrate ; it forms white small crystals. The sulphate, 
(C,;Hi;NO;),H,SO, + 7H,0, 
prepared in a similar manner, crystallises from its aqueous solutions 
in monoclinic crystals. Acetomorphothebaine, C;;HiNO;Ac, prepared 
by heating morphothebaine hydrobromide with acetic anhydride and 
sodium acetate, crystallises from alcohol in shining scales which melt 
VOL. XLVI. 4m 
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at 183°. The solutions of morphothebaine hydrochloride are precipi. 
tated by platinic and auric chlorides, by potassium ferrocyanide, 
potassic bismuthic iodide, ammonium molybdate, potassic mercuric 
iodide, and potassic chromate. 

Phosphorus pentachloride reacts with thebaine, yielding a compound 
containing no chlorine, proving the absence of a hydroxyl-group in 
the same. Thehaine methiodide is obtained by heating a solution of 
thebaine in methyl alcohol with methyl iodide; crystallised from 
alcohol, it gives crystals having the composition C,yH., NO;,MeI,EtHO. 
Thebaine ethiodide, C\yH.,NO,,EtI, obtained like the above, crystallises 
from alcohol in fine needles. Thebaine ethyl chloride, formed by 
decomposing the iodide with silver chloride, crystallises from a mix- 
ture of alcohol and benzene in slender white needles. 

Thebaine benzyl chloride crystallises in small nodules. 

ro 

Synthetical Piperidine. By A. Lapensura and C. F. Rora 
(Ber., 17, 513—515).—One of the authors has already shown that by 
the action of sodium on an alcoholic solution of pyridine it is con- 
verted into a hexahydro-base, very nearly resembling piperidine. The 
authors have compared these two bases carefully with one another, 
and have established their identity. . o> 


Putrefactive Alkaloids. By L. Briscer (Ber., 17, 516—517).— 
The author proposes the name newridine for the alkaloid C,H,N,, 
described by him (Abstr., 1883, 1159), since it yields trimethylamine 
when boiled with potassium hydroxide. Atropine stops the poisonous 
action of the alkaloid C;H,,N, which contracts the pupil when intro- 
duced into the eye. The author is of opinion that this poisonous 
alkaloid is trimethylvinylammonium hydroxide, and this is supported 
by the analysis and chemical and physical characters of its platino- 
chlorides, also by the physiological action of the trimethylvinyl- 
ammonium hydroxide. 

Commercial neurine appears to contain two bases, one having the 
formula C;H,,N, and forming sparingly soluble platino- and auro- 
chlorides, and another C;H,,NO = Me,;N(OH).C.H,.OH, trimethyl- 
hydroxethylammonium hydroxide, forming an easily soluble platino- 


chloride. P. P. B 


Physiological Chemistry. 


Researches on the Development and Nourishment of the 
Silkworm. By O. Kettner, T. Sako, and J. Sawano (Bied. 
Centr., 1884, 235—240).—Silkworms were fed with weighed quan- 
tities of mulberry leaves, which were given during all periods of 
growth, those periods being (1) a week from the hatching of the egg; 
(2) May 6—12; (3) May 12—19; (4) 19—26; (5) May 26—June 3, 
when the chrysalis state was assumed; (6) June 6, when the cocoon 
was completed ; (7) June 22, when the butterfly emerged. It was 
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during the 4th period that the excrement of 1000 worms was examined, 
and found to contain 2°49 per cent. of uric acid, which fell to 1°31 per 
cent. in the 6th; but little ammonia was found, and no urea. Of the 
food given the worms only consumed about }—}, and of the digested 
matter the nutrient ratio was as follows :-— 
Period... 1 2 3 4 5 
1:185 1:213 1:194 1:214 1:1°45 


But little of the fibrous matter could be digested, but the albumin 
and fat were digested to an extent surpassed only by ruminants. The 
following table shows the composition of the worm, &c., at different 


ages : — 


Newly Period | Period | Period 
hatched. . 2. 3. 4. 


75-94 68 | 86° 87-81 


In 100 dry matter. 


Protein less chitin 72°23 
Rn 0t6-a'eaewaeeeeomus ° 5°40 
ee er, " . 11°47 
(SP . s . ‘ ‘ 9°32 


Undetermined 1°58 
Total nitrogen ........-.. 11°88 
Albuminoid and _peptin : 9-94 
nitrogen , . 
Chitin mitrogen............ = 
Nitrogen in undetermined 
compounds*........+... . ‘ 1°62 
Ditto in per cent. of total N. ‘ % . . 13°30 


Empty Pupa. Butterfly. 
cocoon. 


Mi dileednak cases ieee . 12°50 78°89 71°97 


For 100 dry matter. 


Protein less chitin.......... 

GREER sccccses cece 

— aa 

i ehigennedccnnes 

Undetermined ...... 

Total nitrogen 

Albuminoid and __peptin 
MItFOMEN 2000 ce cccccscece 

Chitin nitrogen 

Nitrogen in undetermined 
SUOMI oc cc ccccccess 

Ditto in per cent. of total N. 


98 *82 55 81 
—_— 38°89 
0-01 28°17 
1°18 5°62 
- 6°51 
17-97 9°16 


_ 5-68 
_ 0-23 


_ ~ on 

COM OBARKRSD 
2aee3s 
AOaEIAD 


te 
om 


3°25 
35 “50 


aS 
om 
BK 


* Precipitated by phosphotungstic aeid. 
m 2 
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The remarkably rapid growth of the worm is exemplified by the 
figures in the subjoined table :— 


Ratio of live Ratio of dry 
weight. weight. 
Weight of new-hatched worm=1. 


4 ote 
11 40 7°70 
61 -80 37 40 
275 *50 152 ‘20 
1241 ‘90 639 °70 
5364 °70 4457 °70 


Cocoon and pupa.... 2826°10 3468 50 
Butterfly 1215 00 1450 *70 


From this it is evident that much of the increase in live weight is 
due to water, and from the previous table we learn that nearly one- 
half of the albuminoids in the worm are employed in the formation of 
the silk of the cocoon. 

Passing on to the amount of the food constituents digested, the 
following will show all that is necessary on this point :— 


Average. 


Dry matter 

Organic matter......... 
Crude protein ......+. 
Albumin.......+- 

Fat 2c ccccccccccccces 
Potash. ....2ceseceees 
Lime ......++eee- 
Magnesia......+++++- 
Phosphoric acid 


s3 7 Ge CO 

© oust 
IBM. 
aT co 
aed cd 


to s7 OF po te 
Oo M~30 
Boros 


> 
ow Wwe 
Ese) 


} Darr 


ee be 
bd rte od RATIO 


& 


In the 5th period there was an addition to the fat, which was in 
excess of that contained in the food, and this excess could not have 
been produced by the decomposition of albumin, by reason of insufl- 
ciency, consequently we must suppose that some non-nitrogenous 
matter other than fat had been converted into this compound. 

: E. W. P. 

Urine of Cows and “Sheep. By E. Zacmarewicz (Ann. 
Agronomiques, 10, 177—183).—The author has estimated the urea in 
the urine of cattle and sheep under varying conditions of food and 
treatment. Esbach’s ureometer-tube was employed, with Kraup’s 
solution of sodium hypobromite. 

The mean proportion of urea found in sheeps’ urine was 20 grams 
per litre, and supposing a sheep to void 1 litre of urine per day, the 
urea excreted per annum would be 7°3 kilos. A very fat sheep 
excretes an unusually large quantity of urea, and a sheep in poor 
cendition and bad health less than the average. 
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The urine of four cows receiving food of known composition was 
examined on June 15, July 13, and August 24, the mean proportions 
of urea being 21°14, 26°35, 14°80 grams per litre respectively for the 
three dates mentioned. The great falling off in August is due to the 
change of food, for whilst in August the cows received maize and 
cotton-cake only, in June and July they had cotton-cake, hay, straw, 
lucerne, and trifolium. The mean results give about 20 grams urea 
per litre, and reckoning with Boussingault 9 litres of urine per day, 
the total quantity of nitrogen excreted in the form of urea will be 
28—30 kilos. per annum per cow. The nutrient ratio of the three 
foods given was in June, 1: 3°9; July, 1:5; and August, 1 : 88. 
By analysis of the milk, the author shows that the highly nitro- 
genous diet of July did not cause any corresponding increase of 
casein in the milk, but that the excess of nitrogen was excreted as 


urea in the urine. J. M. H. M. 


Influence of Movement on the Secretion of Milk. By H. 
Monk (Bied. Centr., 1884, 232).—Most of the writers on the subject 
have stated that movement is detrimental to the secretion of milk. 
Fleischmann, however, found that the reduction in quantity is but 
slight, and is fully compensated for by the increased yield of solids. 
To settle this question, the author experimented with 30 cows, and 
finds that when the cows had half an hour’s exercise during the day, 
the total quantity of milk as well as the fat and casein increased, but 
much exercise was detrimental to the yield; when the cows are on 
grass, their increased appetite and the abundance of food fally com- 
pensates for any loss incurred by the motion required to obtain that 
food. It is therefore advisuble that milch-cows when being stall-fed, 
should have daily exercise. E. W. P. 


Chemistry of Vegetable Physiology and Agriculture. 


A Concentrated Nutritive Fluid for Plants. By W. Kwnor 
(Landw. Versuchs-Stat., 30, 292—294).—The author who is engaged 
in experiments on the absorption of various acids and bases by the 
roots of plants, recommends in this paper the use of a liquid fertiliser 
of his own invention, which, being of known composition and con- 
centration, can be readily diluted to suit the requirements of the 
experimentalist. 

There are two solutions, viz., No. 1— 


205 grams of magnesium sulphate = 100 grams of the anhydrous 
salt = 33°33 MgO + 66°67 SO; in 3°5 litres of water. 


No. 2 solution— 
400 grams calcium nitrate 136°58 CaO + 263°42 N,O,. 
100 ,, potassium nitrate 46°58 K,0 + 43°52 N,O,. 
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100 grams potassium phosphate = 34°63 K,0 + 52°22 P.O, + 
13°15 H,0 
dissolved in the same quantity of water, 3°5 litres. 
For use, he suggests mixing 100 c.c. of each, and making up to 
10 litres, each litre would then contain— 


Water of combination 


Magnesia 

Combired phosphoric acid.. 01491 

Sulphuric acid 

Nitric acid 

Free phosphoric acid 0°0746 J. F. 


Influence of Light and Heat on Plants. By Hetiriecen (Bied. 
Centr., 1884, 240—253).—A continuation of the author’s researches 
(this vol., 855). As it was thought impossible that plants growing 
in glass-houses could obtain light of an intensity equal to that which 
they would receive outside, the results of experiments conducted under 
cover would not be perfectly trustworthy; the author therefore 
arranged that the plants experimented on should be exposed to the 
free air in fine weather, but removed under shelter when bad weather 
occurred; as a proof that the new arrangements made considerable 
differences to those obtained under the old method, the results of 
experiments are quoted, which show that not only was the total yield 
of barley greater, but that the weight also of the grains harvested 
was heavier in free air and direct sunlight then in diffused light. 
Barley plants were grown under coloured glass—cobalt glass, which 
allowed of the passage of the red and green rays as well as of the 
violet, and yellow carbon glass in which the violet and blue were ex- 
tinguished,—with this result, that under the influence of the blue light 
less ash and more organic matter were produced than under the 
yellow. Those under the blue glass grew well, whilst those under the 
yellow seemed to be retarded in their growth, and when shaded were 
long in the internodes, and the leaves were thin and delicate. Taking 
this experiment in conjunction with another somewhat similar one, 
the author comes to the conclusion that plants are not very sensitive 
to moderate changes in the composition of the light which falls on 
them, consequently that the light as altered by the roof and walls of 
a glass-house cannot have any serious detrimental influence on the 
plants growing in that house: 

In order that land should produce a maximum crop, it is necessary 
that each plant should have assigned to it a definite volume of porous 
soil for the proper development of its roots; that there be a sufficiency 
of moisture, enough of available nutriment, and finally a definite 
quantity of light and heat. Of all these factors which make up the 
fertility of a soil, the last two are not under the guidance of man. 
The author, therefore, in 1870, tried to estimate the influence exerted 
by the light and heat, but failed; the account of the experiments is 
given in detail. In a second series, barley and peas were grown in 
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glass vessels of two sizes, and the plants as soon as they appeared 
were shaded by cylinders of cardboard placed vertically, so that no 
side light could reach the plants; these cylinders were of different 
sizes, some being broader than the vessel holding the soil, others of 
the same diameter; some broader above than below, and vice versd ; 
the results obtained were unexpected—the stems grew lengthy and 
rapidly, being thin and weak; the lower leaves were pale; those of 
the peas reddish ; it appears, then, that under the influence of the 
shades the growth is somewhat abnormal, and this is the more marked 
the narrower the shading cylinder; under all these disadvantages, 
however, the plants fruited, but under all conditions those plants 
growing unshaded produced the most fruit, and, as the cylinder 
narrowed, the yield of grain decreased, whilst the chaff and the straw 
(peas excepted) increased. The author had previously believed that 
when the plants grew freely in the field, it was the light which fell on 
the crown of the plants which influenced their growth, as so much of 
the rest of the plant was shaded. It was also remarked that under 
the medium-sized shades with the upper opening of the same size as 
the pots, although the other conditions were so various, yet the amount 
of dry matter in the plants was approximately the same. 

As regards the warmth necessary for the proper growth and ripen- 
ing of plants, the experiments are detailed very fully, but it will 
suffice to state the results obtained. For the growth of four-rowed 
barley, the average daily temperature during the first halfof the period 
of vegetation must be about 15°, in the latter half when the blossom 
forms, &c., the average must be 17—18°, and the average of the whole 
season 16°. The average of the mid-day during the first period must 
be 20°, during the second period about 25°, the average during the 
whole season about 21°. E. W. P. 


Relation between Chemical Metamorphosis and Transfor- 
mation of Forces during the Germination of Seeds. By 
H. Roepwatp (Ann. Agronumiques, 10, 236—237).—-Two equal 
weighed quantities of clover-seeds are taken, and one of them used 
for the determination of total dry solids; the other portion is 
moistened and allowed to germinate for 5 or 9 days, the soluble 
matters formed during germination being absorbed by a layer of 
glass wool. The total dry solid matter in the germinated seed is 
then ascertained and ultimate analyses are made of this dry matter 
and of that from the corresponding quantity of ungerminated seed. 
The calorific power of 1 gram of dry matter from each source is 
next found by combustion in a calorimeter with a deflagrating mix- 
ture composed of potassium chlorate, antimony sulphide, and cane- 
sugar—the sum of the heat disengaged by combustion of the flux and 
dissociation of the potassiam chlorate being deducted from the total 
amount obtained. Experiments conducted in this way show that 
1 gram of the dry matter consumed by respiration disengages 2564 
calories and 5938 calories during a germination of 5 and 9 days 
respectively. The matter which disappears during the first five days 
is of sensibly the same composition as starch, and outside of the seed 
would ke capable of disengaging 4479 calories per gram by combus- 
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tion. The matter oxidised during the nine days corresponds in com. 
position with a mixture of 60 per cent. starch and 40 per cent. fat, 
and is theoretically capable of disengaging 6641 calories per gram. 
There is therefore a considerable amount of force absorbed during 
germination. J. M. H. M. 


Comparative Growth of Peas and Maize in Mineral and 
Organic Solutions. By V. Jopin (Ann. Agronomiques, 10, 193— 
215).—In this paper are collected the details of experiments made some 
years ago on the culture of peas and maize in certain artificial solutions. 

1. Organic solution consisting of a certain weight of dried and 
powdered pea plants (seed and straw) inclosed in a porous cell placed 
in a porcelain crucible full of water, so that gradual exosmose of the 
soluble matter took place through the walls of the cell. The crucible 
was furnished with a lid p‘erced with two holes to admit the stems of 
the pea and maize plants. The weighed seeds were allowed to germi- 
nate in water or in soil, and the plants then transferred to the artificial 
solution. (Growth took place in both cases, that of the maize being 
much more luxuriant than that of the pea—-the dried crop from the 
maize seed being 29°38 times the weight of the seed, and that of the 
pea 4°18. Determinations were made of nitrogen and minerals con- 
tained in these crops, in the manure supplied, and in the residual 
liquid, and from these figures the proportions of nutritive substances 
in the manure utilised by the growing plants were calculated. 

2. Mineral Solution.—This contained all the minerals of the pre- 
ceding organic solution, and in about the same proportions, but the 
nitrogen was supplied as a nitrate. The experiments were conducted 
as with the preceding solution, and the amount of growth was about 

the same. 

3. Mixed Solution.—A quantity of the powdered pea-manure was 
placed in a funnel provided with a stop-cock, and moistened with 
water. From time to time the water was allowed to run through into 
a flask and was again poured into the funnel. This treatment was 
prolonged for about a year, when the residue in the funnel was only a 
fifth of its original weight. The solution thus obtained (A) was 
employed alone in some of the cultivations, and in others was mixed 
with a mineral solution (B) made by dissolving the ash of an equal 
weight of dried pea plant in the smallest possible quantity of nitric 
acid, and diluting with water. The solution B was also employed 
alone in some of the experiments, and the results of the three methods 
go to show that in the mixture of the solutions A and B each pro- 
duced its proportional effeét, and no increase of crop was obtained by 
the mixture. Solution A gave very small and feeble plants, whilst 
those grown in B were comparatively luxuriant and robust. 

The results of all the experiments, which are given in great detail, 
go to show that the plants derived no benefit from the decaying 
organic matter of the manure, except in so far as the nitrogen was 
gradually transformed by putrefaction and fermentation into the 
mineral forms of ammonia and nitric acid. In all cases in which 
estimations were made, there was a loss of nitrogen—often amounting 
to 50 per cent. of that in the seed and manure. J. M. H. M. 
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Function of Tannin in Vegetable Cells. By W. Garpiver 
(Ann. Agronomiques, 10, 188—189; from Proc. Cambridge Phil. 
Soc. [V).—By means of Rose’s reagent, the author has made some 
microchemical observations on the occurrence of tannin in vegetable 
cells. Rose's reagent consists of ammonium molybdate dissolved in a 
saturated solution of ammonium chloride, and strikes a red colour 
with tannin glucosides and tannic acid. An excess of the reagent 
produces a voluminous precipitate, if the tannin be a glucoside. 
Tannins are very abundant in the motor tissue of the sensitive plant 
and similar tissues, and there is possibly some connection between the 
presence of tannin and the irritability of the tissue. It is probable 
that tannin is one of the ultimate products of the metamorphosis of 
immediate principles, that it is not utilized by the plant, and that its 
disappearance when once deposited is doubtful. J. M. H. M. 


Acidity of Cell Sap. By G. Kraus (Ann. Agronomiques, 10, 
238—240).—By means of dilute (0°1 per cent.) standard solution of 
sodium hydroxide, the author has determined the total acidity of the 
cell sap contained in the different organs of growing plants in various 
circumstances. The leaves are the most acid parts of ordinary herbs 
and shrubs, the roots the least. This rule is reversed in the Crassu- 
lacew. The wood and bark are more acid than the pith. In many 
leaves, the acidity often increases from the tip to the base. The acidity 
of a stem generally increases with the age, 1.e., from above down- 
wards, but in sume cases, young lupins for example, it remains 
constant for some time. The petals of the Boraginaces, red when 
young, are more acid than when blue and full grown. In an organ 
undergoing geotropic curvature, the acidity diminishes on the convex 
side. When a plant germinates in darkness the acids increase; they 
diminish when it is transported into the light, but subsequently 
increase. A plant may grow in the dark without any increase of 
acidity. It has been known for some time that the leaves of the 
Crassulacere become very acid during the night, but lose their acidity 
in the day. The author shows that this periodicity is a general 
phenomenon differing only in intensity in different plants, and directly 
dependent on the illumination. Not only can the acidity be caused to 
increase by shading the plants during the day, but a local accumulation 
or development of acid can be produced by darkening a particular leaf 
or part of a leaf. The red rays of the spectrum are more potent than 
the blue in relation to this phenomenon. In an atmosphere of 
carbonic anhydride or hydrogen, acids are not formed during the 
night nor are they decomposed during the day, so that these changes 
are not related to the diurnal assimilation of carbon. In the night, 
when the acidity is greatest, the quantity of glucose is least, and 
during the day as the acids diminish so the glucose increases. 

J. M. H. M. 

“Butter Beans,” a new Variety of Fatty Seeds. By F. v. 
Hounen and J. Woxrsaver (Dingl. polyt. J.. 252, 333—357).— 
During the last few months, fatty seeds of remarkable size have been 
brought into commerce by way of Marseilles and Trieste consisting of 
the split embryo of endospermless seeds, which belong to the Vateria 
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indica, a tree growing in India (especially Malabar), whence large 
quantities of vegetable fat (Malabar tallow) have been recently 
imported into Europe. The seeds are brought into the market in a 
decayed condition, the fruits being gathered triennially and not as 
they fall from the trees. The seeds have an aromatic and bitter taste, 
and a faint aromatic odour. Examined under the microscope, they 
appear to be made up of thin isodiametric parenchyma cells, the 
contents of which are composed of three ingredients: (1) yellow 
hyaline, or fine-grained masses of albuminous bodies (protoplasm) 
insoluble in boiling alcohol; (2) fatty substances, which are colour. 
less, hyaloid, and crystalline, at places forming masses which, ia 
consequence of the decay of the seeds, are quite separate from the 
yellow albumin; (3) numerous starch granules (to the extent of from 
15—20 per cent.). The seeds of the Vateria indica when dried in the 
air contain 49°21 per cent. of a greenish-yellow solid fat characterised 
by its agreeable slightly balsamic odour. The fat resembles mutton 
tallow in hardness and viscosity, has a sp. gr. of 0°915 at 15° and 
melts at 42°. It consists of 81 per cent. neutral fatty acid glycerides, 
and triolein; and 19 per cent. free fatty acids. The fatty acids 
separated from the products of saponification melt at 56°6°, solidify at 
548°, and represent a mixture of oleic acid and solid fatty acids 
melting at 63°8’, and constituting 60 per cent. of the total weight of 
vegetable fat. 


Action of Hydroxylamine Salts on Plants. By V. Meyer and 


E. Scuutze (Ber., 17, 1554—1558).—The position which hydroxyl. 
amine occupies between the two nitrogenous foods of plants, ammonia 
and nitric acid, and its great chemical activity as compared with the 
inertness of these food-stuffs, seem to point to a probable formation of 
hydroxylamine in the organisms of plants, and to its playing an 
important part in the assimilation of starchy and other matters and 
the formation of albuminoids. 

With the view of throwing some light on this subject, the authors 
have made some experiments on nourishing maize and barley by 
means of artificially prepared food solutions. One solution contained 
in 1 litre, 0°25 gram CaSO, 0°25 gram MgSO, 0°5 gram KH,PO, 
0-15 gram NaCl, and 0°80 gram Ca(NO;)., and a trace of ferric 
chloride. In the other solutions, the calcium nitrate was replaced by 
its equivalent proportion of ammonium sulphate, hydroxylamine 
hydrochloride, or hydroxylamine sulphate respectively. The plants 
throve well in the nitrate solution, moderately well in the ammoniacal 
solution, but very soon died in each of the hydroxylamine solutions. 
In pure water, they lived and put forth leaves long after those in the 
hydroxylamine solutions were dead. It is thus clear that hydroxyl- 
amine acts on plants as a poison, and this is confirmed by the fact 
that a very little hydroxylamine salt added to a solution of gelatin 
and to hay extract acted antiseptically, preventing the formation of 
mould, &c. It is still possible that hydroxylamine may be formed in 
plants as a transition-product and yet act as a poison when taken up 
by tke roots, just as. peptone acts as a poison when introduced into 
tle veins of animals. L. T. T. 
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Importance of Silicic Acid in the Culture of Oats. By 
(. KrevzHace and E. Wotrr (Landw. Versuchs-Stat., 30, 161—198).— 
The experiments described were carried out at the experimental station 
of Hohenheim in water culture, the silicic acid was obtained by treating 
chemically pure silica with warm caustic potash solution and neutral- 
ising the potash by free nitric acid previously added to a nutritive 
solution employed at Hohenheim in agricultural experiments—the 
silicic acid was thus left in a free state dissolved in the solution 
containing the other fertilising matters. 

Three sets of experiments were made, one without silica, and the 
others with weak and strong solutions of silica. 

The details are voluminous, but summarised show that the absorp- 
tion of silica greatly assists the assimilation of other plant foods, and 
that plants to which it is supplied snow a decidedly more healthy 
development of grain and straw than others not so treated. Previous 
experiments at the same station had shown that phosphoric acid acted 
ina similar way (assisting the assimilation of ordinary plant foods) ; 
the authors therefore ask the question if it is possible to replace 
phosphoric by silicic acid in the composition of artificial manures. 
Attempts in this direction have been made by manure manufacturers 
but without success, due, the authors think, to the use of the silica 
inan unsuitable form; its success depends greatly on its correct 
preparation, and extensive experiments are desirable ; they should be 
made under normal agricultural conditions, experiments in water 
culture not being decisive, as plants absorb more nutriment from the 
solutions employed than if the same matters are applied in ordinary 
culture in earth. 

The authors doubt the possibility of silicic acid replacing phos- 
phoric in manures, but they look forward to a combination of both, 
which will yield excellent results in the culture of the Graminacee. 

J. F. 

Feeding Cattle on Lupines. By L. Sretine (Bied. Centr., 
1884, 273) —The author has been successful in feeding cattle with 
lupines freed from the bitter principle. E. W. P. 


Cultivation of Sugar Beet and other Roots. By Mircker 
and others (Bied. Centr., 1884, 262—271).—Miarcker in his experi- 
ments found “ Little Wanzlebener original” produced the heaviest 
yield of sugar per morgen, whilst “ Dippe’s Wanzlebener” had the 
highest quotient of purity. Scholz obtains most sugar from “ Eigene 
Schlesische,” but the highest quotient was from Little Wanzlebener in 
humous soil. F. Bastian grew roots on sandy loam and manured with 
dung, dung and super, and dung mixed with ammonium superphos- 
phate; the heaviest crop of roots was produced by the last mixture, 
and the quotient of purity was also the highest, viz., 87. The 
analyses of roots made by Pagnoul are of interest, as they show that 
large quantities of salts and nitrates are retained in the ripened root ; 
inthe roots manured with dung, there was found of salts 1°066 per cent. ; 
of nitrate 0°728; or referred to 100 parts of sugar, 24°12 and 16°47 
- Tespectively ; this is the more interesting, as it shows the formation of 
uitrate when dung decomposes; the presence of salts causes a rapid 
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development of leaves, which in their turn cause the nitrate which the 
plant when manured with nitre had absorbed to be decomposed. Pagnog| 
further experimented on the influence of light on the decomposition 
of nitre in the plant, by raising the plants under glass, some of which 
was transparent, the rest blackened. In the shade there was much 
more nitrate undecomposed, showing that the activity of leaf-growth 
was necessary for the proper decomposition of this compound ; conse. 
quently, when the leaf-growth is rapid and ripening occurs early, the 
leaves produce sugar in those months when the days are long and the 
sky clear, whilst the late ripening kinds produce more sugar becans 
the growth of the leaves is carried on into autumn when the weathe 
is warm and moist. 

B. Corenwinder grew beet in pots filled with sand to which 
manures containing no carbon in any form were added, also in pots 
containing carbonaceous manures, and in the field, with the result 
that the beet leaves were capable of obtaining all necessary carbon for 
their growth ; in fact, the weight of the crop grown on the sand was 
very little less than that grown in the field, whilst the percentage of 
sugar was much higher. The other articles on the subject are of mw 
chemical interest. KE. W. P. 


Researches on the Sugar-cane. By W. Kop (Landw. Versuch. 
Stat., 30, 277—287).—Several samples of sugar-cane which had been 
attacked by a fungoid growth were sent to the author from Pernan. 
buco; this disease has caused great injury to the plantations, but 
the author is unable to propose a remedy, and thinks the subject 
should be studied on the spot. The paper contains remarks of interest 
on the analysis of the cane, and of the soil on which it was grown, 
samples of which were also sent to him. The analyses Nos. 1 and? 
are of the ash of diseased canes, No.3 of sound. The author considers 
that the differences do not exceed those observed in the ashes of other 
grasses at various stages of their growth. 
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He draws special attention to the large amount of potash present, 
more than sufficient to saturate the acids and chlorine, and leave 4 
considerable surplus. Manganese and iron were present but in small 
quantities, and in presence of phosphoric acid were not estimated. | 

The soil consists of decomposed quartz and quartzite, containing 
iron and manganese ; its mechanical condition showed a proportion of 
53 per cent. of fine clay to 47 per cent. of different grades of sand 


and gravel. J. F. 
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Volume-weight of some Manures. By V. Macerstern (Died. 
(Centr., 1834, 281). 


Max. of moisture 
absorbed after three 
days’ exposure 
to moist air. 


Manure. 


kilos. per hectol. 


Potassium sulphate ......-.++e0+- 
BED cnnecddeeetece dhe se 
Chili saltpetre ..........+0 
Ammonium sulphate ...........+. 
Lime (dust) 

Calcium sulphate ...... 

Patamhes ... oc cc cccccccccccccecccs 
Coal ashes ...0ccccccccsccccceces 
Raw bone meal ........ceeeeeeees 
Steamed bone meal 

Baker guanO .......2.seeee 

Bone superphosphate 

Sodium superphosphate ..... 
Peruvian superphosphate.......... 
Baker superphosphate ..........++| 
Mejillones superphosphate 
Ammonium - re 
Dissolved flesh meal ...........- 
Blood meal....... 


OPN WONSCRKFONKNOFKFFK NK OO 
Sewwewsewwsoaswoeaadec 

GSSSSSERSSSLSSRSSESE 
WADNKMAHOPNWEOAHRRNH AON 
SSESSAHRSOSSCMAMUSSBAAAS 


a) 


Liquid manure (cows’) .........+- 


E. W. P. 


Report on Experiments on Manuring Grain. By Evmer.ina, 
Loces, and Mercer (Bied. Centr., 1884, 217—227).—These experi- 
ments, made in 1882, are a continuation of those made in 1880—81 
(Abstr., 1881, 309; 1882, 333; 1884, 211). The season was good, 
although the harvesting suffered somewhat by storms; the manures 
incladed superphosphate, precipitated phosphate, blood, ammonia, &c. 
The results on the crops, barley, oats, on the different classes of 
soil in the neighbourhood of Kiel are fully given, as also the analyses 
of the soils. The experiments on marsh land show a loss when pre- 
cipitated phosphates are used, because the superphosphate penetrates 
deeply, rapidly and more completely into such a soil than does the other 
manure. Ammonia in all cases brought an increase, but that increase 
was insufficient to pay for the extra cost; but as for Chili saltpetre 
there was, beside a gain in crops, also an increase sufficient to pay 
expenses. The combination of phosphate with ammonia always 
brought an increased yield, and although there was no direct financial 
gain, yet a sufficient quantity of manure was left in the soil for the 
succeeding crop, so saving something in the succeeding season. Chili 
saltpetre with phosphoric acid on loam and sandy loams gave excellent 
results, but when the soil was deficient in lime, the precipitated phos- 
phates worked well. Finally, the authors show that in the loamy 
soils of Holstein the value of superphosphate compared with pre- 


1214 ABSTRACTS OF CHEMICAL PAPERS. 


cipitated phosphate is 40 : 21 (eliminating the action of the nitrogen). 
in the previous season of 1880, which was bad, this value came on 
40 : 22, the money ratio of the two being 40 : 32, consequently in 
such districts the former material is better than the latter. As regards 
bone meal and blood, it is only in those soils wanting lime that 
steamed bones take first rank. EK. W. P. 


Loss of Nitrogen by Organic Matters during Putrefaction, 
By A. Moreen (Landw. Versuchs-Stat., 30, 199—216).—This subject 
has been studied by many chemists, and its importance to agriculture 
fully admitted. Different processes have been suggested to prevent the 
loss. Lawes and Gilbert proposed the addition of burned earth to the 
decaying substance, Konig and Kiesow of ordinary garden soil 
unburned, and the same experimenters recommended gypsum. 

The author undertook a series of experiments on the subject, and 
arrived at the following conclusions :—The loss of nitrogen during 
putrefaction of nitrogenous organic substances is large and constant; 
its amount greatly depends on the mechanical condition of the sub. 
stance; if loose, porous, and moist, it loses much more than if densely 
packed and moderately dry. The loss he attributes to a process of 
oxidation and nitrification, free nitrogen being set free simultaneonsly 
with the formation of nitrites and nitrates. As a preventative he tried 
the addition of clay, without success; 5 per cent. of gypsum dimi- 
nished the loss very materially, but the greatest success was obtained 
by the use of 5—10 per cent. of kainite, which in all cases reduced 
the loss to a very small amount, and in some instances prevented any 
loss whatever. The reason that this result was obtained is not under- 
stood, but the author promises to investigate the matter. 

J. F. 

Retrogression of Superphosphates. By W. Kyop (Landw. 
Versuchs-Stat., 30, 287—291).—The author first draws attention to 
the discovery of Mircker, that samples of commercial superphos- 
phate kept in glass-stoppered bottles do not retrograde, but that 
samples of the same in tin boxes show a gradual return from the 
soluble to the insoluble form. The general opinion is that the retro. 
gression is due to the presence of salts of iron and alumina, but the 
author thinks there are other causes not yet fully investigated. In 
the preparation of a liquid fertiliser, consisting of a solution of calcium 
nitrate, potassium nitrate, and potassium phosphate, he found that 
after a time a pulverulent crystalline salt was deposited, which on 
analysis he found to be, bibasic calcium phosphate, with variable 
amounts of combined water. Two specimens very carefully prepared 
were of the following composition :— 


Ca,H,P,0, + H,0. 
Sample B Ca,H,P.20x. 
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An Indicator. By A. GawaLowskr (Bied. Centr., 1884, 286).— 
A mixture of an alcoholic solution of phenophthalein with dimethy]- 
aniline orange is recommended as indicator in alkalimetry or acidi- 
metry. The mixture is lemon-yellow when quite neutral, whilst when 
acid it is rose-red ; when alkaline, deep-red. E. W. P. 


Analysis of Volatile Organic Sulphur-compounds. By V. 
Meyer and O. Srapver (Ber., 17, 1576—1577).—In the estimation of 
nitrogen in volatile compounds containing sulphur by Dumas’ method, 
great care must be taken to carry on the combustion very slowly. If 
burned at all quickly, carbonic oxide is evolved, probably formed by 
the reduction of carbonic anhydride by sulphurous acid in the presence 
of heated metallic copper. A very volatile substance containing a 
large percentage of sulphur was analysed to ascertain whether nitrogen 
was also present, when the authors obtained a considerable quantity 
of permanent gas; this, however, was found to be carbonic oxide, and 
not nitrogen. Satisfactory results were obtained on performing the 
combustion very slowly. > * 2 


Examination of H. Grouven’s Method of Nitrogen Estima- 
tion. By U. Krevsier and H. Lanpotr (Landw. Versuchs-Stat., 30, 
245—271).—This new method (Abstr., 1883, 1028) is said to have many 
advantages over other processes, especially in analyses of manures and 
agricultural products. The Prussian Ministry of Agriculture appointed 
the authors to fully examine the method, and this paper is their 
report. They purchased two sets of apparatus from the holders of the 
patent, and carried out two sets of experiments, one at the Experi- 
mental Station of Poppelsdorf, the other at the Agricultural High 
School in Berlin, where the personal supervision of Dr. Grouven was 
in many cases available. It is unnecessary to say that the experi- 
ments were conducted with every precaution to ensure impartiality. 
In those at Poppelsdorf the results were controlled by the soda-lime 
process and sometimes volumetrically ; those in Berlin were made 
with substances from the laboratory, previously carefully analysed or 
of known composition. 

The details of each experiment are given; but the results were all 
unfavourable to the new method, and the reporters say that it requires 
numerous precautions, and in the end does not easily yield correct re- 
sults. They admit that the apparatus is thoughtfully constructed, 
and that the principle of burning the substances in a current of super- 
heated steam is good, but in its present state it is not likely to super- 
sede other and better known methods. J. F. 


Detection and Estimation of Ammonia in Animal Liquids. 
By J. Larscuensercer (Monatsh. Chem., 5, 129—154).—Numerous 
methods have been devised for the estimation of ammonia in animal 
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liquids, but so far with very inaccurate results. The author, as the 
result of a long investigation of many different processes, recom. 
mends the following method :—20 c.c. of a cold saturated solution of 
cupric sulphate is placed in a beaker of about 120 c.c. capacity, 
weighed, 20 c.c. of the liquid under investigation added, and the whole 
again weighed. The mixture is then carefully neutralised with baryta- 
water, washed into a litre flask, and water added to make up a litre, 
The liquid after filtration should be perfectly clear and colourless, 
The amount of ammonia in the liquid is now determined colori. 
metrically by means of Nessler’s solution; a standard solution of 
ammonium chloride whose strength = 0°01 mgrm. of NH; per ce. 
being used for comparison. The results obtained show a very close 
agreement. The following table gives the mean results obtained :—. 


Liquid employed. Per cent. of NH3. 
Human urine, sp. gr., 1°021...... 0°05550 
Dog’s urine, sp. gr., L018 ...... 008038 
Cow’s milk 0°02106 
Ox blood 0°00781 
Ox gall 000283 
A. J. G. 


Apparatus for the Estimation of Carbonic Anhydride. By 
R. Baur (J. pr. Chem. [2], 29, 489—493).—The author claims that 
hy means of the apparatus which has been patented in Germany he 
has obtained a quick and, for technical purposes, correct method of 
estimating carbonic anhydride volumetrically. A drawing of the 
apparatus is appended to the paper. 

The apparatus consists of two parts, the generator and the gas- 
measuring tube. The generator is a bottle in which the carbonate 
is placed, together with a bulb containing acid. This bottle is con- 
nected by an india-rubber tube and a three-ways stopcock to the 
measuring tube. This stopcock allows of direct communication 
between the two parts, or between the air and either or both of 
the two parts. The calibrated measuring tube is placed vertically 
in a cylinder; the top is drawn out and, passing through an india- 
rubber stopper fixed on the top of the cylinder, is attached to the 
three-ways stopcock. The lower end is open, and by means of 
cork support is fixed in the lower part of the cylinder, which is 
slightly restricted for the purpose. The stopper at the top of the 
cylinder is fitted with a funnel for admitting liquid into the space 
between the cylinder and the measuring tube, and the bottom is also 
closed with an india-rubber stopper and fitted with a stopcock. The 
author uses a liquid for filling the cylinder and measuring tube which 
absorbs very little carbonic acid, but he does not mention what this 
liquid is. 

The process consists, after the apparatus has been proved to be 
air-tight, in filling the cylinder and measuring tube through the funnel 
with the liquid up to the zero mark, and at the same time preserving 
atmospheric pressure in both parts of the apparatus by means of the 
three-ways stopcock. The connection with the air is then closed, but 
made between the two parts of the apparatus, and the acid is pou 
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on the weighed carbonate in the generator. As the carbonic anhydride 
is generated the liquid sinks in the measuring tube, and to keep the 
pressure constant is ran out by opening the stopcock at the bottom of 
the onter cylinder. To withdraw the carbonic acid dissolved in the 
liquid in the generator, the pressure in it is diminished for a time by 
continuing to withdraw the liquid from the outer cylinder. The level 
of the liquid in the two tubes is afterwards restored by pouring suffi- 
cient liquid in at the top of the outer tube, and the amount of car- 
bonic anhydride read off, and correction made for atmospheric pres- 
sure and temperature. The form of the apparatus prevents rapid 
change of temperature, and by withdrawing the carbonic anhydride 
from the liquid in the generator, the absorption coefficient may for 
technical purposes be neglected. A. B. 


Estimation of Morphine in Opium. By v. Perrcer (J. pr. 
Chem. [2], 29, 97—110).—The author has earefully examined the 
methods in ordinary use for the estimation of morphine in opium, as 
to their relative accuracy, making analyses of the same sample of 
opium by each method, and finds that they give most variable results. 
The methods in comraon use are Godeffroy’s, Austrian Pharmacopoeia, 
and Merk’s. 

Godeffroy’s method is as follows :—10 grams of dry opium powder 
are mixed with 25 c.c. of hot water, and then pressed between folds 
of linen, this operation being repeated until the water is no longer 
coloared. The liquid is then boiled two or three times with 8 to 10 
grams of slaked lime and filtered; ammonium chloride is-added to 
the ‘ltrate until after standing it smells of ammonia. The morphine 
crystallises out after 12—24 hours, and can be estimated by collecting 
it on a tared filter and washing it with dilute ammonia. 

The Austrian Pharmacopeia method is as follows:—10 grams of dry 
powdered opium are treated with 90 grams of a mixture consisting of 
140 grams of distilled water and 40) grams of hydrochloric acid 
(122 per cent.). The residue remaining after filtering and washing 
is weighed. If the opium be good, it should not exceed 4°5 grams. 
The filtrate is mixed with 20 grams of powdered sodium chloride, and 
allowed to remain for 24 hours in the cold. The precipitate is then 
collected and washed with a saturated solution of sodic chloride. The 
filtrate is treated with ammonia and allowed to stand for 12 hours. 
The morphine which crystallises out is separated by decantation, 
collected on a filter, and washed with as small a quantity of distilled 
water as possible; it is then dried in a porcelain basin, and treated 
with an equal weight of a mixture consisting of equal weights of acetic 
acid (20°4 per cent.) and water. After adding water, the liquid is 
filtered. The filtrate should not exceed 70—80 grams. An excess of 
ammonia is added to it, and it is allowed to remain for 12 hours, 
when the precipitate is collected and weighed. The weight should 
exceed 1 gram. 

E. Merk’s method is as follows :—15 grams of opium are cut up and 
boiled with 100 grams of 45 per cent. alcohol. The extract is sepa- 
rated from the residue by filtration, and the latter is again treated 
with 100 grams of alcohol; 8 grams of crystallised soda are added to 
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the solution, and it is evaporated without stirring. The residue js 
treated with 60 grams of cold water, and decanted into a glass 
cylinder; the clear liquid is poured off, and the undissolved portion 
washed again with 30 grams of cold water, and then with 45 grams of 
alcohol (90 per cent.), and finally collected. The crystalline mass 
remaining on the filter is dried between filter-paper, dissolved in 
15 grams of acetic acid (1 part of acid sp. gr. 1:06 to 8 parts of water) 
and 15 grams of distilled water, and then filtered through the same 
paper on which the residue was collected. The filtrate is treated with 
ammonia, and the precipitate is collected and weighed after standing 
for 12 hours. 

The author has devised the following method :—10 to 20 grams of 
the opium to be examined are boiled for a short time with 15 to 30 
grams of caustic baryta and about 150 to 200 c.c. water. The mix- 
ture is then filtered, and the residue repeatedly boiled with small 
quantities of water until the solution fails to give a reaction with 
molybdic acid and sulphuric acid. Excessive boiling is to be avoided, 
and as a rule the filtrate should not amount to more than 400— 
500 c.c. A stream of carbonic anhydride is passed into this solution, 
which contains all the morphine, until the liquid is supersaturated, 
and then the whole is evaporated on a water-bath as quickly as 
possible. The residue is moistened with absolute alcohol, transferred 
to an Erlenmeyer’s flask, and exhausted with successive quantities of 
boiling absolute alcohol until a sample evaporated on a watch-glass no 
longer gives a morphine reaction. This usually requires from 300 to 
400 c.c. alcohol. The alcohol is removed by distillation, and the 
residue left in the flask is allowed to stand for some time with 15 c.c. 
of ammonia. It is next collected on a tared filter, dried at 40°, and 
treated repeatedly with chloroform. This is the crude morphine. It 
should be light-brown to straw-coloured. Crude morphine generally 
contains substances which can be classed under two heads, namely, 
(1) those which are insoluble in acetic acid; (2) those which are 
soluble, but which are reprecipitated by ammonia and potassium ferro- 
cyanide. The author finds that the amount of the impurities is 
always small, and that the difference between the crude and the pure 
morphine is principally due to the loss of morphine in the process of 
purification. The following table gives the percentages of morphine 
found by employing the various methods. The impure products are 
marked thus *. 


Percentage of Morphine. 


Opium. E. Merk. Aust. Pharm. Godeffroy. v. Perger. 
4°17* 1°63* 9°04 
2°04* 0°507* 8°37 

— 5°567 91 
0°253* 8°52 110 
0-3* 1:17* 3°68 

* 8°42 14°75 


J. 1. W. 
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Examination of Sugar-beet and Sugar. By F. Srroumer and 
others (Bied. Centr., 1884, 277—279).—For the estimation of sugar 
in pure aqueous solutions only, Abbe’s refractometer is recommended ; 
in the original paper tables are given to assist the necessary calcula- 
tions. 

Kohlrausch reports on a new observation tube for saccharimeters 
introduced by Schmitt and Hiansch ; this novelty tends greatly to the 
exactitude of the polarisation method. Sostmann makes some 
remarks on the method described by him (Abstr., 1883, 782), for in 
the earlier part of the season the old method of estimating the sugar 
in the juice by the polariscope gives higher results than his own when 
alcohol is used; but as the season advances the difference between the 
two methods becomes less and Jess: this must be due to the removal 
of non-saccharine matters by ripening, which disturbs the polarisation 


by the old method. E. W. P. 


Amount of Fatty Acids in Butter. By Reicnarpr (Arch. 
Pharm. [3], 22, 93—102).—Hehner, Turner, and the author have 
shown that not more than 88 per cent. of solid fatty acids are con- 
tained in butter fat. Vegetable oils and animal fats contain 93°8— 
05°87 per cent. of solid fatty acids. Fleischmann and Vieth found 
85°79—89°73 per cent., but accepted Heliner’s maximum of 88 per 
cent.; Kretschmar, by a slight variation of the method, has obtained 
89 and 90 per cent. 

Reichert’s method (Arch. Pharm., 1879, 163 ; Zeitschr. Anal. Chem., 
1879, 68) of determining the volatile fatty acids affords a much better 
criterion, since 2°5 grams of butter contain volatile acids equivalent 
to 140 + 0°45 c.c. of decinormal caustic soda solution, whilst cocoa- 
nut oil requires 3°70 c.c., and lard, &., less than 1 c.c. The above 
method has been modified in its details by Meiss] (Arch. Pharm., 1879, 
215, 531), who gives 13°5 ¢.c. as the lowest limit, and finds that soft 
butters contain more volatile acids than do harder butters. This method 
-has been again modified by Munier (Abstr., 1882, 247), who found 
that much less alkali was required, viz., 9°2 to 12°4c.c., and that the 
amount, moreover, varies with the season. Ambuhl has obtained 
numbers confirming Meissl and Reichert’s results. In a series of 43 
experiments extending from December to the end of October, it is 
shown that no such variation either in the amount of solid acids or of 
fatty acids occurs, the numbers obtained being 87-0 to 88°0, mean 87°6, 
and 13°8 to 14°7, mean 14°16; the animals during this time received 
very various fodder, and hence the conclusion that neither season nor 
feeding perceptibly influences the ratio of solid fatty acids to volatile 
acids. Recent experiments by Birnbaum, and other numerous deter- 
minations, have confirmed the numbers given by Reichert and Hehner ; 
Munier’s results are not confirmed. H. 


Researches on Milk and Milk-analysis. By H. Voart and 
others (Bied. Centr., 1884, 273—276).—Vogel recommends the use 
of the Miiller-Soxhlet lactodensimeter when estimating the specific 
gravity. The dry matter and fat should be estimated by weighing 
in iron boats half filled with sand, and enclosed in closed glass 
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cylinders fitted with stoppers; after evaporation the boats should be 
again weighed in the cylinders; when the fat is to be determined, 
it is extracted by ether from the sand, &c., wrapped up in filter-paper; 
the results thus obtained coincide well with those obtained by using 
Soxhlet’s areometer. In legal cases, the lactodensimeter graduated to 
29° is recommended; in cases of watering and creaming the Feser 
lactoscope is useful. G. Dangers recounts the police regulations in 
Celle ; amongst them we find that the sp. gr. at 15° must lie between 
1029 and 1-033, and the fat must not be less than 2°8 per cent. ; the 
sp. gr. of skim-milk must exceed 1033 ; milk under 1-027 is to be con. 
sidered as watered. Wolff finds Liebermann’s method (Zettschr. Anal. 
Chem., 1883, 383) unsatisfactory, and amends it by adding to the 
50 c.c. of milk 3 c.c. potash solution, 54:c.c. ether, and then evaporating 
20 c.c. of the ethereal solution of the fat. Small additions of water 
are frequently detected by Uppelmann by testing for nitrates, &., 
which may be in the bad water added. He proceeds thus: the casein 
in 350 c.c. milk is precipitated by acetic acid, 100 c.c. of the clear 
filtrate are then boiled with 3 drops of hydrochloric acid, cooled, and 
filtered. Of this filtrate 50 c.c. are employed for estimating ammonia 
by distillation and Nessler’s reagent ; whilst in the remainder nitrates 
and nitrites are to be detected by diamidobenzene, zinc iodide, starch, 
and diphenylamine. E. W. P. 


Technical Chemistry. 


Action of Different Antiseptics. By Mique. (Bied. Centr. 
1884, 287).—The following table shows the amount of the compound 
which was required to preserve 1000 c.c. of beef tea :— 


Grams, Grams. 
Mercurous iodide. . 0°25 Essence of bitter almonds 3°20. 
Silver — 0°03 Phenol 3°20 
Hydrogen peroxide 005 Potas. permanganate.... 3°50 
Mercuri¢ chloride. 0:07 Aniline 4:00 
Silver nitrate .... 0°08 4°50 
Osmic acid 0°15 4°80 
Chromic acid .... 0-20 Arsenious acid 6°00 
Iodine 0°25 Boracic 7°50 
Chlorine (gaseous) 0.25 Chloral hydrate 9°00 
Hydrocyanic acid. 0°40 Ferrous sulphate 11:00 
Bromine 0°60 Amy] alcohol 1400 
Chloroform 080 Ethyl sulphide 22°00 
Copper sulphate... 0°90 Borax 70°00 
Salicylic acid .... 1-00 Ethyl alcohol 95°00 
Benzoic ,, .... 1:10 Potas. thiocyanate 120°00 
Potas. chromate .. 1:30 Potas. iodide 140°00 
Picric acid : 1:30 Potas. cyanide 185°00 
Lead chloride .... 2:10 Sodium thiosulphate .... 275°00 
Mineral acids .... 2°00-—3:00 E. W. 
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Iodine Extraction. (Dingl. polyt. J., 253, 48.)—The process 
formerly employed in Antofagasta of treating the Caliche mother- 
liquors with sodium hydrogen sulphite did not extract more than 
70 per cent. of the iodine present (Dingl. polyt. J., 231, 375). Loire 
and Weissflog first reduce the sodium iodate with calcium sulphide, 
and precipitate the sodium iodide with copper sulphate and sodium 
sulphite. The calcium sulphide is produced by igniting calcium sul- 
phate with coal in a rotating furnace. After complete reduction of 
the iodate, copper sulphate and sodium sulphite are added :— 2Nal + 
2CuSO, + Na,SO; + H,O = Cul, + 2NaSO, + Na,SQ,. The pre- 
cipitated cuprous iodide is washed and dried. J. T. 


Purification of Gas Liquor. (Dingl. polyt. J., 252, 411.)— 
Kunheim and Co. propose to remove the ammonium sulphide con- 
tained in gas liquor by allowing a powerful and finely divided current 
of air to act on the crude gas liquor, the ammonium sulphide being 
split up into hydrogen sulphide and ammonia. The former is passed 
through finely divided ferric hydroxide suspended in a dilute solution 
of alkaline carths. D. B 


Working up Gas Liquor and Gas Purification Residues. 
(Dingl. polyt. J., 252, 476—479.)—In order to obtain the whole of 
the ammonia contained in gas liquor as ammonium carbonate, Seidler 
distils the liquor with addition of limestone, dolomite, or similar 
carbonates. ‘I'he non-volatile ammonium salts are decomposed thus : 
2NH,CNS + CaCO, = (NH,),CO; + Ca(CNS),. The ammonium 
carbonate contains a small amount of ammonium sulphide. It is 
therefore treated in a concentrated aqueous solution with carbonic 
anhydride, the precipitated ammonium bicarbonate being separated 
from the mother-liquor and converted into ordinary ammonium car- 
bonate by sublimation. The carbonic anhydride given off during the 
sublimation is passed into fresh portions of ammonium carbonate 
solution, whilst the mother-liquor is treated with sulphuric acid and 
worked up into ammonium sulphate. 

For the recovery of ferrocyanides from gas purification residues, 
Kunheim and Zimmermann desulphurise the liquors in the usual 
manner, and remove the soluble ammonium salts by washing with water. 
The product is then mixed intimately with caustic lime and heated in 
closed agitators at 40—100°. Thus the fixed ammonia salts are 
decomposed, their ammonia being passed into sulphuric acid, whilst 
a solution of calcium ferrocyanide is obtained. ‘The latter is con- 
verted into ferric ferrocyanide (Prussian blue) by precipitation with 
a proto-salt of iron and subsequent oxidation. If it be desired to 
obtain potassium ferrocyauide from the liquors, potassium and 
calcium ferrocyanide is first prepared by evaporating the liquors and 
adding the quantity of potassium chloride necessary to form the 
double salt: on boiling the latter with a solution of potassium car- 
bonate, it is converted into potassium ferrocyanide. The advantage 
of this process is the saving of potassium carbonate, only half the 
requisite quantity being used, the remaining half being supplied by 
potassium chloride, a less valuable salt of potassium. D. B. 


1222 ABSTRACTS OF CHEMICAL PAPERS. 


Loss of Nitre in the Manufacture of Sulphuric Acid. By 
G. Escnettmann (Dingl. polyt. J., 252, 431—434).—The loss of nitre 
in the manufacture of sulphuric acid is of two kinds, first mechanical 
loss, such as nitrous acid kept in solution by sulphuric acid, nitrons 
acid escaping unabsorbed at the Gay-Lussac tower and through leak. 
age of the chambers; secondly, chemical loss through reduction of 
nitrous gases to nitrous oxide and nitrogen. To trace out these losses, 
the author has made a series of experiments on the chambers in 
Muspratt’s works at Widnes. The mechanical loss at the Glover 
tower is in the acid used for the manufacture of salt-cake; this, as 
well as the loss through leakage of the chambers, is very slight. The 
Glover acid, by analysis, showed only traces of nitrous anhydride. 
The mechanical loss by non-absorption at the Gay-Lussac tower was 
determined by drawing the gases with a water-pump through con- 
centrated sulphuric acid, then through caustic soda, and finally 
through potassium permanganate, to absorb nitric oxide. The sul- 
phurié acid was tested in the nitrometer, the permanganate was 
reduced with a solution of a proto-salt of iron, then boiled with a 
known weight of iron solution, and titrated back with permanganate. 
Simultaneously, a second test was taken by means of an aspirator, the 
gases not absorbed by caustic soda being tested for oxygen. These 
analyses were performed daily, the following table giving average 
results for several quarters :— 


| Cubic metres | —— Oise a Unabsorbed nitric 
of chamber ¥ 2 58 oxides soluble in H,SO, 
per cent. outlet | aa 
space pst per cent. total 
per kilo. 8. : loss of NaNOy. 


Quarter I..| 
Quarter II.. 


Quarter I -. : ‘ ; 12 ‘02 
Quarter IT | ‘ , . 12°50 


The Gay-Lussac towers belonging to these systems represented 
L‘6 per cent. of the total chamber space, the strength of the nitrous 
liquors being 1 per cent. N,0O;. The loss through escape of nitric 
oxide at the Gay-Lussac tower amounted to 7 per cent. of the total. 
The mechanical loss is represented by the following percentages :— 


1. Glover acid, traces (below 1 per cent.) 
2. Gay-Lussac tower | as N,O, 12 per cent. 
19 percent.fasNOQ 7 

3. Leakage, &c 2 
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From the results obtained by Lunge and Naef, the author infers 
that the best way to avoid loss of nitre is to have all gases leaving 
the system of chambers in the form of nitrous anhydride, and to pre- 
vent the presence of nitric oxide or tetroxide in the gases. ‘The 
author further shows that an increase of steam by one-third raises the 
temperature by 2°6°, the variation of temperature caused by variation 
of steam is therefore very slight, and depends mainly on the energy of 
the chemical reaction, that is, on the quantity of sulphuric acid formed. 
Experiments were made with two systems of chambers. The first 
system received a continuous supply of nitrous liquors, and therefore 
showed no variation of temperature, whilst the second system was 
fed with periodical supplies at intervals of two hours, the temperature 
varying between 48° and 68°, this variation repeating itself regularly 
after each addition. It appears to be more advantageous, therefore, 
to have a continuous supply of nitrous gas entering the chamber. 

Lunge has shown that on mixing sulphurous anhydride, air, water, 
and nitric oxide, considerable quantities of nitrous oxide are formed. 
These conditions are fulfilled in the chambers at the inlet of the 
steam. It being impossible to analytically determine nitrous oxide, 
the author tried to find out whether, in the manufacture of very weak 
acid (114° Tw. = SO, + 4H,0 instead of 3H,O) an increase in the loss 
of nitre through increased reduction took place in the first chamber. 
The temperature, perfectly constant under ordinary conditions, rose 
at once 3°, after which it began to fall to 46°, which fall took 48 hours, 
so that nitre had to be introduced, the same fall of temperature 
repeating itself. During the 96 hours the experiment lasted, the 
extra nitre used weighed 30 kilos., representing 104 per cent. of 
the total loss of nitre (2°76 per cent). This is the loss through 
reduction in the production of SOQ; + 4H,O instead of SO; + 3H,0. 
Assuming that the same amount is reduced for the first three equiva- 
lents of water, 31°5 per cent. of the total nitre is lost through 
reduction. 

In conclusion, it is stated that there has always been much differ- 
ence of opinion as to the amount of oxygen in the chamber exit gases. 
According to the author, it depends greatly on the available chamber 
space, the following table giving the results of working chambers with 
different spaces :— 


Chamber space, Loss of nitre 
cubic metres Oxygen per cent. per cent. on 
per kilo. 8. per vol. sulphur. 
10 45—50 40 
; 50 —5'5 3°7 
55—60 35 
6°U—6'5 31 
65—7:0 2°8 


Working the chambers much higher in oxygen increases the loss 
of sulphurous anhydride considerably, whilst when the oxygen is 
reduced, a greater quantity of extra nitre has to be used. The total 
loss of nitre (2°75 per cent.) may be apportioned as follows :— 
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Percentage on S. Percentage of total loss. 
Gay-Lussac tower .. 0330 p. c. 12 p. c. as nitrous gases soluble 
” o co O18 , 7 , as NO. [in H,SO,. 
Glover tower, leak- 
30,, 
31°5,, reduced by the steam. 
53°5,, accounted for. 
46°5,, unaccounted for. 
D. B. 

Strontium Hydroxide. (Dingl. polyt. J., 253, 82—84.)—C. F. 
Claus proposes to obtain strontium hydroxide from the chloride by 
the addition of an equivalent of barium hydroxide to the hot solution. 
Strontium hydroxide crystallises out, and barium chloride is obtained 
by evaporation and crystallisation. Similarly, Claus prepares stron- 
tium hydroxide from the sulphide or sulphydrate by adding to the 
hot sulphide solution an equivalent of barium hydroxide. Further, 
if to a hot solution of strontium sulphide a solution of barium sul- 
phide be added in equivalent quantity, strontium hydroxide is formed, 
and crystallises out on cooling, whilst barium sulphydrate remains in 
solution. It is advisable to employ an excess of strontium compourd 
to avoid contamination of the product with baryta. On mixing hot 
solutions of sodium sulphide and strontium sulphide, a similar reaction 
takes place. By evaporating solutions of barium snlphydrate and 
sodium sulphydrate, mixing with coal-dust, igniting gently, and lixivia- 
ting, solutions of barium sulphide and sodium sulphide, respectively, 
are obtained, which can be againemployed. Mother-liquors containing 
strontium sulphydrate, when evaporated and ignited with coal-dust, 
give strontium hydroxide on lixiviation with hot water. The mother- 
liquor, after the separation of the crystals, consists of strontium sul- 
phydrate, and is treated in a similar manner until all the strontium is 
obtained as hydroxide. If the solution of strontium sulphydrate is 
treated with an equivalent of sodium sulphate, a precipitate of stron- 
tium sulphate is formed, which can be filtered off, mixed with coal- 
dust, and ignited like fresh celestine. The ignited mass, when 
extracted with water, gives strontium hydroxide. Strontium sul- 
phydrate can also be decomposed by magnesium sulphate. Strontium 
carbonate is obtained from a solution of the sulphydrate by adding 
an equivalent of magnesium chloride, boiling to expel hydrogen sul- 
phide, and then passing into the solution carbonic anhydride, by 
which strontium carbonate, is precipitated and magnesium chloride is 
reformed. Hot furnace gases, deprived of free oxygen, can be used 
for this purpose. 

To obtain zinc sulphide and strontium hydroxide, Clans treats 
calamine with ammonia solution, precipitates zinc sulphide by means 
of potassium sulphide, and distils off the ammonia from the solution. 
The potassium carbonate remaining in solution is rendered caustic by 
means of lime, and treated with a hot solution of strontium sul- 
phide. On cooling, strontium hydroxide falls out, and the potassium 


sulphide can be used over again to precipitate fresh zinc solution. 
J. T. 
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Process for Working up Strontium Sulphate. (Dingl. polyt. 
J, 252, 332.)—Urquhart and Rowell treat native strontium sulphate 
(celestine) with sulphuric acid to remove the greater portion of the 
jron and alumina. The product is then boiled with a mixed solution 
of sodium sulphate and sodium carbonate. The resulting mixture of 
strontium sulphate and carbonate is heated in a furnace with an 
excess of sodium carbonate, and on lixiviating the melt with hot 
water strontium carbonate is obtained, together with the liquor used 
for the first treatment of the strontium sulphate. D. B. 


Cement and its Adulteration. (Dingl. polyt. J., 253, 426— 
431.)—This paper is an abstract from the report of the general meet- 
ing of the German Society of Cement Manufacturers, held in February 
1884. The question in regard to the adulteration of Portland 
cement with less valuable substances was again discussed. Béhme 
stated that in his experiments on the influence of additions to mixed 
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cements, he never experienced an increase in the tenacity as against 
that of unadulterated cement; moreover, the bearing qualities of 
mixed cements are less than those of unmixed cement. Dyckerhoff 
experimented in a similar direction. His results, which are tabulated 
in the original paper, clearly demonstrate the injurious effect of 
additions on the tenacity and durability of Portland cement. 

Fresenius has undertaken a series of experiments on Portland 
cement at the request of the above Society. He obtained twelve 
samples of pure cement from different parts of Germany, England, 
and France, and these were compared with three kinds of hydraulic 
lime, three of weathered slag-dust, and two of ground slag. The 
results are illustrated by the table, p. 1225. 

The numbers in the case of pure Portland cement should be as fol. 
lows :—(1), sp. gr. at least 3°125, not lower than 3°1; (2), loss 
on ignition between 0°34 and 2°59 per cent., or at least not much 
higher; (3), alkalinity of aqueous solution of 0°5 gram of cement, 
corresponding to 4 to 6°25 c.c. of decinormal acid; (4), volume of 
normal acid neutralised by 1 gram of the cement 18°80 to 21°67 c.c.; 
(5), weight of potassium permanganate reduced by 1 gram of cement 
between 0°79 and 2°80 mgrms., or at least not much higher ; (6), weight 
of carbonic anhydride absorbed by 3 grams of cement 0 to 18 mgrms. 
The tests, I, III, 1V, and V, are applicable for the detection of slag, 
and I, II, III, and VI, for the detection of hydraulic lime. Exper. 
ments were made by mixing 9 parts of pure Portland cement with 
1 part of hydraulic lime, with 1 part of slag-dust, and with 1 part 
of ground slag respectively, and it was found that the adulteration 
could in every case be detected by the determinations given above. 

D. B. 

Process for the Recovery of Slag. (Dingl. polyt. J., 252, 528.) 
—Frank (Ger. Pat. 27,106, September, 1883) utilises a solution of 
magnesium chloride of 1°06 sp. gr. for dissolving sulphuretted and 
phosphoretted slags. The fluid mass is poured into this solution, the 
sulphides and sulphites contained in the slag being decomposed; 
whilst the combined lime present in the basic slag is converted into 
calcium chloride, and thus indirectly effects a concentration and 
facilitates the solution of the phosphates contained in the slag. 


Formation and Employment of Slags. (Dirgl. polyt. J., 253, 
163—173 ; 204—206.)—G. Hilgenstock finds that no phosphorus is 
carried away by the waste gases of the blast furnaces. The phos- 
phorus is usually introduced as iron or calcium phosphate, and as the 
presence of iron induces the reduction even of earthy phosphates by 
carbon, it may be accepted that the whole of the reduced phosphorus 
is reduced only on account of its great affinity for iron, and forms iron 
phosphide. 

Finkener has shown (ibid., 249, 264) that tribasic iron phosphate, 
heated in a stream of hydrogen, first gives steam at a clear red heat, 
and at a white heat hydrogen phosphide and phosphorus are pro- 
duced ; but the reaction is not very probable in a blast furnace where 
the hydrogen from the moisture introduced by the blast is so dilate, 
and the amount of phosphate is so small. The less reducing agent 1s 
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against resent, and the lower the temperature, the more phosphoric acid goes 
ties of MM into the slag. The analyses of 23 successive runnings of highly 
~ hoff phosphoric pig show the following limits :— 
Fe >" P.... 3°26 per cent. Si.... 1°03 Ceese WOE 
ect of P 

a " nreoe OCB anooe .. Coe 


rtland so that, other things being equal, silicon and carbon diminish as phos- 
iwelve phorus increases. Carbonic oxide, at high temperatures, is more stable 
gland, than silica or phosphoric acid, and silica is more stable than phos- 


phoric acid. It is not the phosphorus as such which replaces the 
carbon and silicon, but the phosphoric acid, at whose expense silicon 
and carbon are oxidised. If the oxygen of the phosphoric acid be not 


$ fol. present, that is, if an iron rich in phosphorus be fused with one rich 
» loss in silicon or in carbon, the whole amount of the three elements is 
much found in the alloy. Iron rich in phosphorus, with 08 per cent. carbon 
ment, and no silicon, is exceedingly fluid when fused. The amount of phos- 
ne of phorus that may be retained by iron appears to be unlimited, as in the 
wane case of manganese. One sample contained 25°65 per cent. The iron 
ment becomes more and more brittle, and the fracture crystalline, similar to 
eight that of ferromanganese. Such iron also becomes less and less affected 
rams. by the magnet. Iron with 96 per cent. phosphorus is sensibly less 
slag, magnetic than ordinary iron. With 16 per cent., a powerfal magnet 
peri. had only slight action, whilst with 25°6 per cent. the action was 
with scarcely perceptible. 

part A. Ledebur considers fluid slags as solutions of various oxygen 


compounds in one another, whose constituents can arrange themselves 
in various groups during cooling. Analyses are given of slags which 


B. had been slowly and rapidly cooled ; but the differences in composition 
28.) are too slight to account for physical differences. It is noticeable 
1 of that slag cooled quickly is rapidly and almost completely decomposed 
and by hydrochloric acid, whilst that cooled slowly resists the action of 
the the acid very strongly. 
ed ; The richer a pig iron is in carbon, silicon, and manganese, and the 
nto higher the furnace temperature is, so much the less iron goes into the 
and slag. The lower the temperature, the more manganese goes into the 
. slag. If the temperature be higher and the fuel applied be more 
. than is required to reduce all the manganese in the charge, then silicon 
3, is reduced. Grey pig is formed when the amount of manganese 
s present is not sufficient to prevent the formation of graphite induced 
08 by the silicon, or in presence of much manganese a silicon-iron-man- 
he ganese alloy is formed. Owing to the higher temperature in the 
by Bessemer process, the affinity of carbon for oxygen is considerably 
us increased as compared with the puddling process. As long as carbon 
on 18 present in the bath, the amount of iron in the slag will be less than 
in puddling furnace slag. When the carbon has disappeared, the 
e, slag is still poorer in iron, owing to the action of the iron in the slag 
t, on the converter lining. The higher the temperature and the richer 
> the iron is in manganese, the less iron goes into the slag. Con- 
e tinued blowing after the carbon has been removed increases the propor- 
Q tion of iron in the slag; but if, on the other hand, the burning of 
8 certain substances, as phosphorus in the basic process, increases the 
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final temperature, and also increases the amount of slag, the propor. 
tion of iron is diminished thereby. 

In the Siemens-Martin process, the temperature is high and the 
furnace lining is siliceous, so that the slag must contain considerably 
more silica and less iron than in the older refining processes for pro. 
ducing wrought iron. On the whole, the slags range between the 
same limits as Bessemer slags do. A detailed account is given of the 
working of two baths in this process. The silica in the slag always 
increases with the manganese, and with the temperature at which the 
charge has been worked, whilst the amount of iron falls as the tempe. 
rature has been higher, and as the manganese and carbon of the iro 
have been higher. 

L. Garnier has applied blast furnace slag as a preventive of 
phylloxera in vineyards with advantage: this is attributed to the 
sulpher present in the slag. 

R. Hasenclever describes Scheibler’s method of treating basic slags 
(this vol., p. 783). The slag is roasted, treated with steam, and free 
lime removed as milk of lime by washing with water. The residue is 
then treated with hydrochloric acid in suitable quantity, about 1°25 to 
15 kilos. of acid to 1 kilo. of slag. The solution separated from the 
insoluble residue is now precipitated by means of the milk of lime 
previously obtained. The dicalcium phosphate can be directly applied 
for agricultural purposes. The calcium phosphate can easily be 
obtained containing 35—37 per cent. of phosphoric acid. 

Potassium Ferrate and Munganate.—B. Platz found a deposit in 
blown-out blast furnace, reaching down to the boshes, about 0°6 m. 
thick, consisting of a slaggy mass of grey to black colour. In water 
it gave a deep-red solution of potassium ferrate. Minute black needle 
shaped crystals were visible in the cavities of the mass; also a bluish 
green crust of potassium manganate covered some of the fragments. 
Two samples of the deposit had the following composition :— 


7°83 


12°77 
0°92 


The remainder was mainly alkaline carbonates and sulphates. 


J.T 


Utilisation of Metallic Slags rich in Phosphorus. (Ding/. 
polyt. J., 253, 135—-136.)—Rocour, in a supplementary patent, modi- 
fies his plan for treating such slags. By a reducing fusion in a blast 
furnace, a regulus is obtained containing 20—20°5 per cent. phos- 
phorus. The powdered regulus is mixed with finely-divided anhy- 
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drous sodium sulphate, say 3—7 parts to each part of phosphorus in 
the regulus, and the mixture is heated to redness in a flame as little 
oxidising as possible; a large portion of the phosphorus becomes 
converted into sodium phosphate with development of heat; whilst a 
rtion of the iron and manganese becomes converted into phosphate, 
sulphide, and oxide. The mass, when treated with water, gives a 
solution of sodium phosphate. If the insoluble residue contains a 
considerable amount of iron and manganese phosphate, it is dried, 
wdered, and heated with sodium sulphate and coal-dust. On heating 
the mixture to redness in a reducing flame, the sulphate becomes sul- 
phide, and, at a high temperature, sodium phosphate is formed, the 
iron and manganese becoming converted into sulphide. After washing 
out the soluble sodium phosphate, the residue can be roasted free 
from sulphur, and may be used as a manganiferous iron ore. The 
procedure is rapid, but the reactions are not very complete, so that 
a considerable amount of phosphorus remains insoluble. Instead of 
sodium sulphate, soda or potash may be used; also nitrates of these 
bases. The phosphorus regulus can also be blown in a basic-lined 
converter, with gradual addition of lime or dolomite. A basic slag, 
relatively poor in iron and manganese, is obtained, which is suffi- 
ciently rich to serve as manure, or may be used for the production of 
superphosphate. The metals may be converted into steel in ~ same 
heat. > 


Earthenware Enamels. (Dingl. polyt. J., 252, 374—379.)— 
Heinecke gives an account of experiments made with different glazes, 
from which the following conclusions may be drawn: Alumina glass, 
composed of several flux radicles, is more transparent than glass of a 
similar character, but containing less flux radicles. Glaze composed 
of materials which yield glass with great difficulty, should contain a 
larger proportion of silicic acid than glaze formed from more readily 
fasible substances, to prevent their decomposition by the action of 
the clay mass at an elevated temperature, or of the atmosphere at the 
ordinary temperature. A certain amount of boric acid prevents the 
devitrification of the glaze by the bases of the clay substance. Acid 
alumina enamels are less subject to devitrification than enamels 
containing a smaller amount of acid and alumina. Calcareous enamels 
do not adhere firmly to clay masses, when they contain a large per- 
centage of lime, such as the Velten clay masses. 

Schumacher attributes the cause of the severance of the enamel 
from the clay substance to a tension between them, occasioned mainly 
by the presence of a large amount of silicic acid. 

Seger discusses, at some length, the influence of sulphuric acid on 
glazes. The formation of blisters on porcelain is due to the presence 
of sulphuric acid, or sulphates in the composition of the enamel, or in 
the water employed for making it up. D. B. 


Extraction of Metals by Electricity. (Dingl. polyt. J., 253, 
32—33.)—R. P. Hermann treats zinc ores with acids, and precipitates 
the metal electrolytically, after converting it into a double alkaline, or 
alkaline earthy salt. 
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M. Kiliani proposes to extract calamine, zinc-ash, &c., with ammoni. 
acal liquor containing carbonate, and then to precipitate electrolytically, 
employing iron anodes. ; 

M. Body recommends mixing the powdered ore with ferric salts 
alone, or with the addition of common salt, by which advantage js 
taken of the property of ferric salts to pass into the ferrous state iy 
the presence of metallic oxides or sulphides, under the influence of ay 
electric current. This change leads to the solution and_ precipitation 
of the metal, subsequently the ferrous salt can be readily converted 
into the ferric state, and is again ready for use. The finely powdered 
mineral is exposed, in moist heaps, to the action of the air, and 
repeatedly ground. The ore may then be placed in a tank provided 
with a bottom of pressed coke, in which is embedded the negative 
pole of a dynamo, whilst the other pole is connected with the ore at 
one or more points. . 

In treating certain ores of gold and silver, a cast-iron drum is 
employed, which is connected with the negative pole of a dynamo, 
and is slowly revolved. Within the drum are several cast-iron balls. 
Through the drum, and isolated from it, passes a fixed axle, which is 
connected with the positive pole of the machine, and which carriesa 
series of coke or graphite plates dipping into a solution of ferric 
salts containing the mineral. The axle is hollow, and serves for the 
introduction of liquid te the dram ; a steam pipe, terminating within 
the liquid, also passes through it. When the silver is reduced, 
mercury is passed into the drum, and the amalgam is collected in the 


ordinary way. The method is advantageous for ores which contain 
only 0°05 per cent. of silver. I. T. 


Improvements in Metallurgy. (Dingl. polyt. J., 252, 515—519,) 
—For the preparation of aluminium, and alloys of aluminium, Weldon 
fuses cryolite with calcium chloride, or other non-metallic chloride, or 
sulphide, and reduces the resulting aluminium chloride, or sulphide, 
with manganese, to which sodium may be added. 

Frishmuth proposes to heat ignited bauxite, or corundum, in retorts, 
to the temperature of volatilisation. The ascending fumes of alumina 
are brought into contact with the vapour of sodium, the resulting 
aluminium being obtained in the form of a fine dust, which is made 
into balls by fusion with fluxes. 

Niewerth mixes ferrosilicon with aluminium fluoride in equivalent 
proportions, and fuses the mixture, the products being volatile silicon 
fluoride and an alloy of iron and aluminium. In order to prepare 
aluminium-bronze therefrom, the alloy is fused with copper. By 
substituting aluminium chloride for the pure aluminium fluoride, 
silicon chloride and an alloy of aluminium and iron are said to be 
formed ; pure silicon is said to yield pure aluminium with aluminium 
chloride. 

To extract metals from certain ores, burnt pyrites, slag, &c., Fobr 
employs a weak solution of magnesium, calcium, or sodium chloride, 
with or without the application of heat. The main portion of copper, 
lead, and similar metals, are dissolved. The lixiviated ore is then 
treated with bromine-water in the dark, which dissolves the gold 
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completely and the silver partially, all metallic sulphides of copper, 
lead, zinc, &e., being decomposed. Finally the ore is again treated 
with the above chloride liquor, when the silver and lead are completely 
removed. 

Lipp and Schneider give the following analyses of iron: I, charcoal 
ig iron from Hieflau in Styria; II, grey pig iron from Witkowitz in 
Moravia; III, the same from Rokycau in Bohemia; IV, grey pig iron ; 
V, steel; VI, steel plate, all three from Neuberg in Styria; and 
VII, “ Kudsiver Normalstahl.” 


II. , ; v. VI. | VIL. 


Carbon combined. | 2°442 | 0°370 *125 4 0°164 | 0°131 | 0°873 
Graphite 1°631 | 3°414 . “4? — — | — 
Silicon 0 °684 | 3°640 35% 0-023 0°014 | 0°280 
Phosphorus 0-068 | 0°701 “412 “OSS 0 067 0-030 | 0°021 
Sulphur ssecusscet OS 1 OCR *04- . 0-011 0-026 0-011 
Copper .....-.+.| trace 0°252 | : “025 0-060 0°163 | 0-044 
Cobalt and nickel.| trace | 0°030 “02 ‘O18 0-008 0-030 | trace 
Manganese ......| 2°992 | 1°834 ‘ a 0-088 0-180 0°215 
Iron by difference ‘ *158 89°744 | 91°444 *433 | 99°579 | 99°426 98°556 


| 


Flue dust from Neuberg contained, according to Schneider, when 
dried at 100°— 


Fe,0;. FeO. Mn,0, CuO. Al,03. CaO. MgO. 
40°50 16°59 2°98 0:06 2°95 6°35 3°93 


K,0 and Na,O. SiO. SO;. P,0;. C. CO, and H,0. 
0°85 13°75 0°30 0°072 4°75 6°79 


Zinc from Sagor, in Carniola, contained 0°943 per cent. lead, 
0008 iron, and 0°002 sulphur. According to Lipp and Schneider, 
tungsten steel (1), and tungsten iron (II), had the following com- 
position :— 

Fe. w. Mn. Coand Ni. Si. P. 8. C. 

I. 85-0 11:028 1493 traces 0-263 0007 trace 2°147 

If. 68°363 28181 0-986 trace 0°233 0°008 trace 1°€82 


The method adopted by Lipp and Schneider for conducting these 
analyses is briefly described in the original paper. D. B. 


Preparation of Magnesium. By J. Water (Dingl. polyt. J., 252, 
237—339).—The author has made a series of experiments in order to 
determine whether Marquardt’s suggestion to prepare magnesium by 
distilling magnesia with coal in zinc furnaces is practicable. Accord. 
ing to the views upheld by Weldon, this reduction would be 
impossible, as in this case the same thermochemical relations which 
stand for aluminium are applicable. By the combustion of magnesium 
74,900 cal. are liberated, according to the equation Mg + O = Mg/). 
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The reduction would be effected in accordance with the equation 
2MgO + C = 2Mg + CO, which requires 2 x 74,900 = 149,800 cal, 
(whilst the heat of formation of carbonic anhydride only amounts to 
97,000 cal.), or according to the equation MgO + C = Mg + (0, 
which requires 74,900 cal., the combination of C + O = CO, yielding 
gnly 29,000 cal. These numbers do not however correspond with the 
conclusion drawn therefrom, viz., that the reduction of an oxide onl 
takes place when the heat of combination of the element with 
oxygen is less than that of the reducing agent with oxygen. Weldon 
explains this contradiction by supposing that, in the case of aluminium, 
the reduction of sodium from its carbonate, by means of carbon, 
depends on a preliminary process of dissociation. Fischer, on the 
other hand, shows that the decomposition of steam by carbon occurs 
at 300—350°, a temperature at which steam could not undergo dis. 
sociation. 

In order to obtain the requisite temperatures, the author made use 
of ‘Perrot’s gas furnace. In the first series of trials, the temperature 
employed was a bright red heat, magnesium in the form of oxide, 
carbonate, and tartrate, being used, whilst in the second series of 
experiments, the same materials were exposed to an extreme white 
heat. Although the conditions were more favourable than in the case 
of zinc furnaces, the author failed to obtain reduced magnesium. 

D. B. 

White Lead Manufacture. (Dingl. polyt. J., 252, 372—374.)— 
Roth and Sylvester propose to pass an electric current through 
solution of sodium acetate, using lead plates as poles. Lead acetate 
is said to be formed at the positive pole, whilst free sodium hydroxide 
is produced at the negative pole, the mixture of the two resulting in 
the precipitation of lead hydroxide, which is converted into white 
lead by the introduction of carbonic anhydride. 

Gardner recommends to heat lead with graphite, carbon, platinum, 
or similar substances (all of which should be electronegative to lead) 
in a solution consisting of 1 part lead acetate, or 1 part nitric acid, 
in 40 parts water, or acetic acid in 24 parts water. Basic lead salts, 
or lead oxide, or lead suboxide, is said to be produced. After the 
lapse of one to two hours, the lead is taken out of the solution, and 
the latter on addition of acetic acid, or nitric acid, used for a further 
operation. If the conversion of the lead is effected in chambers, the 
metal is brought into contact with carbon or platinum, according to 
various modes of arrangement. Ozonised air is introduced into the 
chamber, or produced therein by electric discharges. D. B. 


Manufacture of Cuprammonium and Zincammonium Com- 
pounds, and their Technical Application. By C. R. A. Wricat 
(Dingl. polyt. J.,253,37—38, from Jour. Soc. Chem. Industry, 1884, 121). 
—Dnuring the past few years, many attempts have been made to utilize 
on a manufacturing scale the power possessed by cuprammonium 
and zincammonium solutions of pectising cellulose and similar sub- 
stances, so as to produce a kind of vegetable parchment. The process 
consists essentially in the preparation of a concentrated solution of 
cuprammonium hydroxide, and the passing of the goods to be treated 
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through a bath of this material at just such a rate as will permit of 
the pectising and gelatinising of the exterior of the fibres composing 
the paper or canvas, &., without wholly disintegrating the mass; so 
that the material on emerging from the bath retains coherence enough 
to enable it to be passed through the usual drying apparatus of a 
paper-mill. This drying converts the film of pectised cellulose coat- 
ing each filament into an insoluble solid varnish. In order to build 
up thick cards, two or more layers of paper are passed simultaneously 
through the bath, and then pressed together and dried as a whole. 
By careful treatment, the copper present in the solution taken up by 
the material is wholly converted during the drying into a com- 
pound with the pectised cellulose. Mineral acids dissolve out the 
copper. Instead of cuprammonium hydroxide alone, in certain 
cases a mixture of this with zincammonium hydroxide may be 
used. The pectised cellulose then contains both zinc and copper, 
indicating apparently that a zinc cellulose compound has also been 
formed. Zincammonium hydroxide alone, however, does not pectise 
paper sufficiently to give good results. Cuprammonium salts give less 
satisfactory results than the hydroxide. The solution employed con- 
tains from 100 to 150 grams ammonia and 20 to 25 grams of copper 
per litre; this is prepared by the action of ammonia solution on copper 
turnings in the presence of a current of air. Brass turnings give the 
zinc-copper compound. Zinc alone is only slightly attacked under 
these conditions. The presence of iron accelerates the solvent action. 
Pure cuprammonium solution has absolutely no effect on iron. 
Experiments made to ascertain the amount of ammonia carried off 
from an aqueous solution by a current of air showed that in dissolving 
114 kilos. (25 lbs.) of copper in ammonia solution (150 grams NH; in 
1 litre), 2 to 9 kilos. (5 to 20]bs.) ammonia, according to the tem- 
perature, were removed. In practice, this ammonia is recovered 
m the form of a weak copper solution. The solubility of the 
copper diminishes gradually as the liquid becomes richer in that 
metal. Also when the solution is proceeding most rapidly only a 
small portion of oxygen passed into the solution is absorbed. When 
the concentration of the copper solution does not exceed 12 to 15 
grams per litre, it is very stable; such a solution is well adapted for 
the preservation of sleepers and timbers generally. J. T. 


Extraction of Cobalt and Manganese from their Ores. 
(Dingl. polyt. J., 252, 392.)}—Herrenschmidt and Constable treat 
ores containing cobalt or manganese with ferrous sulphate and 
enough water to form a paste; the iron salt is said to react on the 
oxides of cobalt and manganese contained in the ores; on boiling the 
mixture a solution of cobaltous or manganous sulphate is obtained, 
which is separated from the residue and treated with a suitable agent, 
so as to convert the proto-salt into the corresponding av m 

Absorption of Carbonic Anhydride by Beer. By T. Lancer 
(Bied. Centr., 1884, 286).—The amount of gas which beer will 
absorb is dependent on the temperature and on the pressure, for at 
0—5° with constant pressure the amount present = (01 weight per 
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cent. = 50 c.c. per litre for every 1°; and the same increase is 
observable when the temperature remains constant, but the pressure 
increases 31°3 mm. mercury. Strong beer absorbs a larger volume of 
gas than weak beer, other things being equal. Water mixed with 
alcohol absorbs less gas than water alone, and the reducing effect 
of alcohol on absorption increases within limits with the increase of 
alcohol, and more especially is this remarked at low temperatures; 
yet, for all this, 1 litre beer can absorb more carbonic anhydride 
than the same quantity of water at the same temperature. 
E. W. P. 
Date-sugar. (Bied. Centr., 1884, 284.)—Date-sugar is obtained 
from the palm by making incisions in the lower branches, and collect- 
ing the sap which flows nearly continuously from November up to 
March ; the sap is then clarified and boiled down. E. W. P. 


Manufacture of Starch. By C. Scuavs (Bied. Centr., 1884, 285). 
When the yield of potato-starch is low, it arises from one of three 
causes—(1) low quality of potatoes ; (2) the potatoes, althongh good, 
may, by reason of a deficiency of water, not yield up all the starch 
they contain, and this is frequently the case, especially in small 
factories ; (3) potatoes and supply of water being good, the machi- 
nery may work ineffectively. The author mentions additions to the 
machinery which should be made. E. W. P. 


Bleaching Yarns and Fabrics. (Dingl. polyt. J., 252, 392.)— 
Thomson and Riickman (Ger. Pat., 26,839, March, 1883) boil linen 
yarns and fabrics for three hours in a solution containing 2°4 grams 
potassium cyanide in a litre of water, wash, and repeat this treat- 
ment. For cotton, this operation may be omitted, unless the material 
has been brought in contact with fatty or oily substances, in which 
case the above solution is used in a more dilute form (half the 
strength). The fabric thus prepared is placed in closed vessels, and 
treated with a solution of chloride of lime containing 5°3 grams per 
litre. As soon as the vessel is full, the solution is drawn off, and 
carbonic anhydride passed in. This operation is repeated until the 
fabric assumes the desired degree of whiteness. It is then taken out, 
washed in water, and pressed. In most cases a slight yellow tinge is 
retained within the fabric, owing to the presence of traces of iron in 
the bleaching agent. To remove this coloration, the fabric is drawn 
through a bath of oxalic acid (about 4°6 grams per gallon), washed 
with water, pressed, and tqned with indigo or aniline violet. 

D. B. 

Gaseous Chlorine as Discharge in Calico-printing. By A. 
Scuevrer (Dingl. polyt. J., 253, 208—211).—In his handbook on 
calico-printing, J. Persoz has pointed out that indigo-blue can be dis- 
charged by gaseous chlorine; chlorine in the dry state attacks indigo 
slowly, but in the presence of water the action is rapid. Experiments, 
however, show that the practical application of the proposal is difficult, 
as the goods must be exposed to the gas for at least two minutes, and 
in this time the dry blue colour is sensibly affected. The following is 
a means of reducing the time of exposure required : a piece moistened 
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with weak soda-lye had its blue colour discharged with only 10 seconds’ 
exposure to chlorine; a lye of about 16—17° B. is most suitable. 
Turkey-red thus treated became yellow in 20 seconds, and white in 
50 seconds. Aniline black is destroyed immediately. A mixture of ani- 
line oil and soda-lye, printed and exposed to chlorine, causes the forma- 
tion of an intense black compound which contains chlorine, whiist a 
solution of aniline salt alone under similar conditions gives a lively 
chamois-yellow of very stable character, which is not destroyed by pro- 
longed exposure to chlorine. If on the contrary a drop of soda-lye be 
placed on the dye, and it be again exposed to chlorine, the colour is 
then discharged. Hypochlorites, even when concentrated, do not act 
rapidly on indigo. Free hypochlorous acid acts like chlorine in the 
presence of soda. This acid cannot act in the free state in this reaction, 
since free alkali is present; and in fact after the coloar has been dis- 
charged by chlorine in the presence of soda, the piece has an alkaline 
reaction. The active agent is apparently oxygen as hydroxyl, 2NaHO 
+ 2Cl = 2NaCl + 2HO and 2HO = H,0 + O. J. T: 


Kephir. By H. Srruve (Ber., 17, 1364—1368).—Kephir is a 
variety of fermented milk prepared in the Caucasus, the use of which 
for medicinal purposes has in the last two years spread over a great 
part of Russia. It is prepared from milk by fermentation with the 
so-called kephir-grains in leather bottles. During the fermentation, 
a considerable quantity of the ferment is produced: it is removed, 
dried in the sun, and preserved to effect fresh fermentations. An 
analysis of kephir-grains dried at 100° gave— 


Soluble peptone-like substances 
Proteids soluble in ammonia 


” 


Insoluble residue 


Microscopic examination of the insoluble residue showed it to con- 
sist of a mixture of yeast-cells with Kern’s “ Bacterium dispora cau- 
casica.” In a few cases, Lepthothrix and Oidiwm lactis were also 
observed. The whole of the active matter of the ferment was con- 
tained in the insoluble residue. From fermentation experiments 
made by the anthor, it appears that the yeast-cells alone are essen- 
tial to the fermentation, the Bacterium dispora caucasica taking no 
part whatever in the action. The yeast-cells have been modified to 
acertain extent by having grown in contact with the leather of the 
bottles, and thus rendered capable of exciting the peculiar kephir- 
fermentation. A. J. G. 


Improvements in the Manufacture of Sugar. (Dingler, 
252, 287—293.)—Steffen’s defecation process for obtaining sugar 
from molasses is conducted in the following manner :—Molasses or 
syrups are diluted with cold water in vessels fitted with agitators. 

he temperature of the solution should not exceed 35°, and its con- 
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centration should correspond with 6—12 per cent. of sugar. A 
known quantity of this solution is run into a vessel provided with an 
agitator and treated with from 50 to 100 parts of powdered lime to 
each 100 of sugar, to form calcium saccharate. The mixture is passed 
through filter-presses and the solution of calcium saccharate collected 
in suitable vessels ; to 100 parts of sugar contained in this filtrate, 
about 65 parts of lime are then added for the separation of the ingo. 
luble saccharate, which is washed and decomposed in the usual way. 

To facilitate the use of half-shadow saccharometers, Allary, instead 
of illuminating the polarising apparatus, proposes to enclose it ina 
black paper cylinder, the circular opening of which is covered with 
translucent yellow paper or with yellow glass. The observer covers 
his head and the whole apparatus with a black cloth and places the 
tube in the direction of a light wall. The reading of the degrees is 
effected in daylight. 

Stuckenberg (Ger. Pat., 25,218, May, 1883) has found that in the 
production of strontia-sugar from molasses by Scheibler’s process, the 
excess of strontium hydroxide necessary to effect the separation of 
strontium disaccharate acts essentially as free alkali. Since stron- 
tium disaccharate is almost insoluble in alkaline solutions, the excess 
of strontium hydroxide may be replaced by potassium or sodium 
hydroxide. D. B. 


Adulteration of Verdigris. By M. Asrre (J. Pharm. [5], 7, 
386—3888).—The author has found that a commercial specimen of 


verdigris was adulterated to the extent of about 10 per cent. witha 
siliceous earth coloured by Prussian blue. W. R. D.z 


Abridged Process for Turkey-red Dyeing and Printing with 
Alizarin, By A. Miitter (Dingler, 252, 219).—It is known that 
a number of the volatile organic ammonia bases produce precipi- 
tates with alkyl radicles, alumina (and tin), and saline solutions, 
which dissolve in an excess of the precipitant, for instance, mono-, di-, 
and tri-ethylamine, butyl- and amyl-amine, and di- and tri-amines. The 
author utilised this property experimentally in order to combine the 
mordanting of the fabric with oil and alumina in one operation, 
whereby the chalk-bath necessary at other times is omitted, the fabric 
being ready to receive the alizarin after it has been dried and the 
base removed by volatilisation. A clear saturated solution of alumi- 
nium hydroxide in 10 per cent. ethylamine was treated with about 
15 per cent. Turkey-red oi] neutralised with ethylamine. The fabric 
after being boiled and dried was treated with the clear mordant and 
dried at the ordinary temperature. It was then dyed with alizarin 
and soaped, a bright red colour being obtained. 

The author is of opinion that if it were possible to prepare ammo- 
nias of the above type cheaply on a large scale, the success of this 
method would be established, especially if the volatile bases employed 
could be recovered by some suitable arrangement. D, B. 


General and Physical Chemistry. 


Infra-red Radiation Spectra of Metallic Vapours. By H. 
Becqueret (Compt. rend., 99, 374—376).—The metals were volatilised 
in the electric arc, and the spectra, obtained by means of a Ruther- 
ford’s grating or a carbon bisulphide prism, were projected on a 
screen covered with some phosphorescent substance (Abstr., 1883, 
761). A table is given showing the wave-lengths of a number of 
lines in the infra-red spectra of potassium, sodium, strontium, cal- 
ciam, magnesium, aluminium, zinc, cadmium, lead, thallium, bismuth, 


silver, and tin. C. H. B. 


Chemical Action of Light. By D. Amato (Gazzetta, 14, 57— 
72).—The author has long held the opinion that many reactions 
which are said to take place through the direct action of light are not 
due entirely to that cause, but that light acts only under certain 
determinate conditions of temperature; consequently, there are limits 
of temperature within which light does not act in this way. In sup- 
port of this opinion, the author has made numerous experiments, 
which are given in detail in the paper. 

It is usually stated in text-books that light acts on liquid hydrogen 
phosphide, and decomposes it into solid and gaseous hydrogen phos- 
phides. The author found, however, that inflammable gaseous hydrogen 
phosphide (containing liquid phosphide) loses its property of taking 
fire spontaneously on contact with the air, if kept over water in the 
dark for 24 hours at a temperature of 10—12°, whilst the same gas 
confined over mercury remains unchanged. It was proved that this 
decomposition is due to the oxygen dissolved in the water. At a tem- 
perature of 29°, and exposed to diffused light, gas confined over 
mercury was decomposed with deposition of solid hydrogen phos- 
phide, whilst the same gas, if kept at 10°, was not decomposed, even 
when exposed to the brilliant July sunlight of Italy. In another 
experiment, in which the gas was exposed to the full heat of the sun 
(39°), whilst the light was completely excluded by a black varnish 
(made with glue and lampblack), the gas was not actedon. From 
this it would seem that neither the most brilliant sunshine (at tem- 
peratures below 10°) or heating to a temperature of 39°, are indi- 
vidually capable of effecting the decomposition of liquid hydrogen 
phosphide, bat that this takes place readily by the joint action of sun- 
light and heat. 

Similar experiments were made with a mixture of chlorine and 
hydrogen, and it was found that, if cooled to —12°, it could be exposed 
to the direct rays of the sun for hours without combination taking 
place. Care, however, must be taken that the chlorine is not exposed 
to the sun’s rays even for an instant before cooling, as insolation renders 
chlorine capable of combining with hydrogen even in thedark. At a 
temperature of 39°, there is no action if light is excluded. 
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Silver chloride, if cooled to —12°, is not acted on by the direet 
solar rays, but if allowed to get warm, decomposition begins imme. 
diately. Patern® has also observed that chlorine and ethylene do 
not combine in diffused light if the temperature is low, or only very 
slowly. 

Another substance which is usually supposed to undergo decom. 
position on exposure to light is Fehling’s test. The author finds, 
however, that this change is due to dust from the atmosphere, and 
the fact of keeping the bottle containing the solution wrapped up in 
paper and in a cupboard preserves it, merely inasmuch as it keeps it 
comparatively free from dust. If the solution be boiled in a narrow. 
necked flask for some hours, and after being allowed to settle, the 
clear liquor is decanted into a clean well-stoppered bottle, it may be 
exposed for any length of time to the direct rays of the sun without 
undergoing any change. In order to ensure success, the bottle should 
be rinsed out successively with permanganate solution and distilled 
water before introducing the Fehling’s test. In order to prove that 
the dust in the air is the cause of decomposition, two samples pre- 
pared as above were taken, and through one of them a current of air 
from the laboratory was passed previously to closing the bottle. After 
exposure to light for a year, cuprous oxide was deposited in the solu- 
tion contaminated with dust from the air, whilst the other remained 
unchanged. 

The author has also noticed that solutions prepared in the ordinary 
way, after being kept for some time—a year or more—yield an 
abundant deposit of cuprous oxide if cautiously neutralised with 
sulphuric acid, and this even in the cold, but more readily when 
heated. A solution recently prepared, or one treated in the manner 
above described, does not behave in this way. 

From these experiments the author concludes that-—at all events 
for the substances above mentioned—light acts only under certain 
conditions as to temperature, and heat only under the influence of 
light, and that neither of them acts in the absence of the other. 

C. E. G. 

Electricity of Flames. By J. Exsrer and H. Gerren (Ano. 
Phys. Chem., 22, 123—127).—This paper is a reply to a communica- 
tion of Kollert’s on the same subject (this vol., 651). The authors 
think that Kollert has overlooked the results of their investigation 
on “The Development of Electricity by the Contact of Gases with 
Incandescent Bodies” (Ann. Phys. Chem. [2], 19, 558), by which they 
show that the so-called electricity of flames is merely a special case 
of a much more general class of phenomena, namely, that gases in 
contact with any incandescent substances become positively elec- 
trified. Thus the stratum of air surrounding the flame has a positive 
charge, which in Kollert’s. mode of experimentation affects the indi- 
cations of the electrometer, which also are liable to be modified by 
the electrical condition of the air of the room. The present paper 
gives determinations made by the author's arrangement of the 
electrodes after the air of the apartment had been electrified to a high 
potential, sometimes positively and sometimes negatively, by means of 
an electrical machine. The observed value of the flame potential 
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was independent of this condition and nearly constant, having a mean 
of 0°65 Daniell. A flame is regarded by the authors as merely a 
eurrent of heated gas, which negatively electrifies the incandescent 
bodies in contact with it, or the incandescent particles it may contain. 
R. R. 


A New Cell founded on the Oxidation of Carbon in the 
Cold. By A. Barron and G. PapasoGii (Gazzetta, 14, 85—90).— 
The authors allude to their experiments on the electrolysis of different 
liquids, using carbon electrodes, in which the latter were attacked, 
giving rise to organic compounds, such as melkc and hydromellic 
acids, mellogen, &c. (Abstr., 1882 and 1883). From thermochemical 
considerations, they were led to determine the electromotive force of 
different varieties of carbon in contact with platinum and gold; and 
the results of these measurements were so favourable, that they were 
enabled to construct a cell, somewhat feeble, but still sufficiently con- 
stant to be used for several months for working electric bells. 

Experiments were made with electrodes of gold or platinum, and 
gas-carbon, charcoal, or graphite, using sulphuric, hydrochloric, 
acetic, nitric, and chromic acids; also solutions of sulphates, nitrates, 
chromates, and permanganate, and in all cases the electromotive force 
was appreciable. The carbons employed were rather long, only about 
one quarter of their length being immersed in the liquid, and every 
care was taken to guard against polarisation currents. 

With solutions of sodium or potassium hydroxide, sp. gr. 1'1 to 1°3, 
platinum and different specimens of gas-carbon and charcoal, the 
electromotive force varied from 0°06 to 0°17 Daniell, after 24 hours’ 
immersion. With solutions of sodium and potassium carbonate, the 
electromotive force was feeble, but amounted to 0°10 to 0°17 Daniell 
if the carbons had been previously saturated with a solution of the 
hydroxide. 

Strong solutions of sodium hypochlorite, made by deeomposing 
“chloride of lime” with sodium carbonate, gave an electromotive force 
equivalent to 0°4 to 0°5 Daniell after 24 hours’ immersion. With 
graphite, it was rather less. Gas-carbon by itself is not attacked even 
by concentrated solutions of alkaline hypoehlorites, but the action 
commences immediately if contact is made with a plate of platinum 
or gold immersed in the liquid. Are-light carbons were entirely 
disintegrated and destroyed in a month’s time, the solution becoming 
deep yellow, and containing mellic acid and other benzenecarboxylic 
acids. Calcium hypochlorite gives similar results, but the electro- 
motive force is less, varying from 0°10 to 0°20 Daniell. 

The influence of temperature on the cell’ was also studied in a 
gold | gas-carbon element, with sodium hypochlorite: the electromo- 
tive force varied from 0°18 to 0°27 Daniell, as the temperature was 
raised from 14° to 100°. 

By modifying the conditions, surrounding the platinum pole with a 
solution properly chosen, and separated from the hypochlorite by a 
porous septum, the authors have arranged a cell which remains prac- 
tically constant for months. C. E. G. 
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Battery with Carbon Electrodes. By D. Tommasi and Rapuecer 
(Compt. rend., 99, 129—130). — This battery consists of a rect. 
angalar porcelain cell, on the bottom of which is placed a carbon 
plate surrounded by a paste of lead peroxide, which constitutes the 
positive pole. Above this is another plate of carbon, on the upper 
surface of which are placed pieces of gas-carbon, the two plates being 
separated by parchment paper, which divides the cell into two com. 
partments. A small quantity of a saturated solution of common salt 
is poured inte each of the compartments in such a way that the lead 
peroxide is not disintegrated, and the fragments of gas-carbon on the 
second plate are only partially covered. The electromotive force of 
the pile is 0°6 volt, and is not sensibly altered by the substitution of 
a solution of ammonium sulphate or chloride, or sodium sulphate, or 
even dilute sulphuric acid, for the sodium chloride. C. H. B. 


Galvanic Batteries for the Electric Light. By I. Proserr 
(Dingl. polyt. J., 253, 252).—From a comparison of the cost of pro- 
ducing the electric light by means of dynamo-machines and galvanic 
batteries, the author infers that for working the light on a large scale, 
galvanic (primary) batteries have no prospect of success. A redue- 
tion in the cost of batteries suitable for the illumination of honses 
may be possible in four directions:—(1) by substituting cheaper 
metals for zine, e.g., lead or iron; (2) by employing hydrochloric 
acid in the place of sulphuric acid ; (5) by completely exhausting the 
solution; and (4) by recovering valuable bye-products. 

In referring to primary batteries, the author states that Holmes and 
Burke’s element consists of eight eells filled with sodium nitrate 
dissolved in dilute sulphuric aeid. It is provided with a syphon 
arrangement for filling and emptying the cells and conducting the 
gaseous products to a vessel, where they are dissolved or absorbed. 
The hydrogen decomposes the sodium nitrate, sodium sulphate and 
nitric acid being formed. The electrodes are carbon and amalga- 
mated zinc. In Ross’s element each cell contains two carbon plates, 
which are placed in dilute hydrochloric acid. To the latter a sub- 
stance called “eureka” is added, the composition of which is kept 
secret. In the Edco or Heap battery, zinc carbons and potassium 
dichromate are the depolarisers, and dilute sulphuric acid is the 
exciting agent. The cells are lined with lead, their capacity being 
equal to 6°75 litres (1°5 galls.). The eost of the solution amounts to 
one shilling per gallon. The zine plates are 254 mm. long and 
152 mm. wide, and weigh 1:36 kilos. The E.M_F. is equal to 2 volts 
and the resistance 0'2 ohin. The zine plates in Oliphant, Burr, and 
Gowan's battery are coated with a thin film of gold before amalga- 
mation, whereby a diminution in the local action is said to be 
effected. D. B. 


Conversion of Liquid Batteries into Dry Piles. By Onimus 
(Compt. rend., 98, 1577—1578).—Batteries containing solution of 
ammonium chloride, zinc chloride, &c., may be converted into dry 
piles by mixing these solutions with plaster of Paris and allowing the 
mixture to solidify. If mixtures of ferric oxide or manganese 
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peroxide with plaster of Paris are employed, the electromotive force 
is slightly higher than with plaster of Paris alone, and when ferric 
oxide is used the battery quickly regains its original electromotive 
force when the circuit is broken. When the battery is exhausted the 
solid plaster is simply again moistened with the solution. ae 
. H. B. 

Electrolysis of Solid Glass. By E. Warsure(Ann. Phys. Chem., 
21, 622—646).—When calcium sodium glass is submitted to electro- 
lysis at a temperature of 300° between electrodes of mercury, a badly 
conducting film of SiO, separates at the anode, and in a short time 
reduces the intensity of the current to a small fraction of its original 
value. This film has a greater or less thickness according as a 
greater or less electromotive force has been in operation for a given 
time. It acts like the dielectric of a condenser between plates, one 
of which is the conducting part of the glass and the other the 
mercury of the anode. The capacity of this condenser is independent 
of the difference of potential between its conducting surfaces, and it 
varies from 1 to 20 B.E. But when sodiam amalgam is substituted 
for the mercury at the anode, the same weight of sodium is taken up 
by the glass as is liberated at the kathode, so that the weight of the 
glass remains unchanged, and its transparency and other properties are 
not perceptibly affected by the electrolysis. 


Electrical Conductivity of Distilled Water and of Ice. By 
G. Foussereau (Compt. rend., 99, 80—82).—The specific resistance 
of distilled water at 15° was found to vary between 118,900 ohms and 
712,500 ohms, the maximum being obtained with water which had 
been redistilled two or three times in a platinum apparatus. The 
resistance of water kept in a glass vessel at about 15° diminishes by 
about one-thirtieth after 24 hours, owing to the solvent action 
of the water, and the diminution is very much more rapid at 
higher temperatures. If the water is kept in platinum vessels exposed 
to the air, its resistance diminishes slowly, owing to the solutivn of the 
small quantity of salts and acid vapours present in the atmosphere. 
Carbonic acid has but little effect on the conductivity. In many cases 
the resistance of distilled water is affected by small quantities of 
dissolved substances carried over during distillation. 

The variation in the resistance of distilled water with the tempe- 
rature between 0° and 21° is represented with great accuracy by 
Poiseuille’s formula for the variation of the internal friction, 
1 + at + bé, or, in other words, the resistance of distilled water is 
proportional, within certain limits, to the coefficient of internal 
friction. 

The resistance of water becomes 15,000 times greater at the 
moment of congelation, the specific resistance of ice varying between 
4865 megohms at — 1°, and 53,540 meghoms at — 17°. The resistance 
of ice shows variations corresponding with the resistance of the water 
from which it was formed. C. H. B. 


Electrical Conductivity of Dilute Solutions. By E. Bovry 
(Compt. rend., 99, 30—32).—Many organic substances do not sensibly 
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diminish the resistance of distilled water, whilst even those which are 
the best conductors have a resistance from 50 to 200 times as great 
as that of neutral salts. 

Anhydrous acids and alkalis are non-conductors; hydrated acids 
and alkalis conduct in the same manner as salts. 

Organic alkalis in dilute aqueous solution have a resistance 600 to 
800 times as high as that of salts; and ammonia, which forms no 
definite compound with water, has a resistance 110 times as great as 
that of salts. On the other hand, potassium, sodium, barium, calcium, 
lithium, and thallium hydroxides are good conductors. The ratio of 
the resistance of a solution of potassium hydroxide to that of an 
equivalent solution of potassium chloride, for example, is about 0°4, 
but the ratio is higher the more dilute the solution. 

An aqueous solution of arsenious anhydride is practically a non- 
conductor, and solutions of carbonic anhydride and hydrogen sulphide 
have a resistance far higher than that of salts. None of these sub- 
stances form definite compounds with water. A solution of sul- 
phurous anhydride at 20°, on the other hand, has a resistance only 2°33 
times as great as that of an equivalent solution of potassium chloride. 
The conductivity of the acid solution decreases much less than that 
of the salt solution when cooled down to 0°, probably owing to the 
formation of a further quantity of a hydrate. The resistance of 
dilute solutions of sulphuric acid varies in a complex manner with the 
degree of dilution, but is never more than about one-third of the 
resistance of an equivalent salt solution. The different inorganic and 


organic acids furnish every degree of conductivity between the non- 
conductor arsenious anhydride and the good conductor sulphuric 
acid. Boric acid and pyrogallol have a resistance as high as arsenions 
oxide, whilst nitric, hydrochloric, and picric acids conduct almost as 


well as sulphuric acid. C. H. B. 


Compounds obtained by Means of Gas Batteries and the 
Silent Discharge. By A. Ficuier (Compt. rend., 98, 1575—1577). 
—The apparatus employed consisted of two hollow graphite cylinders 
closed at one end, and coated internally with spongy metal or spongy 
carbon so as to prevent polarisation. These cylinders were supported 
by a lid which closed hermetically the vessel containing the liquid 
conductor, the latter being alkaline when the product of the reaction 
was acid, and vice versd. In some cases the gases were subjected 
to the silent discharge before being placed in the battery. The 
compounds produced are formed in contact with the poles, and in 
greater abundance at the positive pole. Although the current pro- 
duced may be very feeble, the energy of the reaction may be relatively 
large. In the following table the substance placed second constituted 
the positive pole :— 


Air and sulphurous anhydride produce sulphuric anhydride. 
Hydrogen and chlorine hydrochloric acid. 
Oxygen and chlorine chloric acid. 
Nitrogen and oxygen nitric anhydride. 
Hydrogen and nitrogen ammonia. 
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Carbonic oxide and sodium car- produce sodium oxalate and form- 
bonate ate. 

Ethylene and oxygen - formic and acetic acids. 

Hydrogen and carbonic anhydride ,, formic and acetic acids. 

Methane and carbonic anhydride _,, acetic acid. 


The ozonisers employed were provided with armatures coated with 
platinum black, and were so arranged that their temperature could be 
raised. Under the influence of the discharge oxygen combines 
directly with sulphur, selenium, chlorine, iodine, and bromine, but 
has no action on tellurium. Hydrogen combines with sulphur, selenium, 
ordinary phosphorus, and nitrogen, but has no action on tellurium, 
arsenic, antimony, and red phosphorus. Oxygen oxidises formic acid 
and formates, carbonic oxide combines with hydroxides, &. 
C. H. B. 
Action of the Induction Spark on Benzene, Toluene, and 

Aniline. By A. Destrem (Compt. rend., 99, 138).—The spark from 
a coil of moderate size worked by three Bunsen cells was passed into 
the liquids between platinum points placed very close together, and 
the gaseous products of decomposition were collected and analysed :— 

Benzene yields acetylene 42—43; hydrogen 57—58 = 100. 

Toluene ,, - 23—24; - 76—77 = 100. 

Aniline ,, i. 21; hydrogen, 65; hydrocyanic acid, 9; 

nitrogen, 5 = 100. 

Carbon is also liberated in a bulky form, that from the aniline being 
considerably more dense than that from the other two compounds. 
Benzene and toluene yield some diphenyl and a brown-red compound 
soluble in the hydrocarbons. C. H. B. 


New Method of directly Measuring Absolute Magnetic 
Intensity. By A. Lepvc (Compt. rend., 99, 186—1387).—A modified 
form of the manometer of Lippmann’s galvanometer (this vol., p. 881) 
is employed. A current of from 1 to 3 ampéres is passed through 
the manometer, and the latter is placed in the magnetic field, the 
intensity of which is measured by the rise or fall of the mercury in 
the arm of the manometer. C. H. B. 


Magnetism of Organic Bodies. By S. Wusicern and S. 
Henricusen (Ann. Phys. Chem., 22, 121—123).—The authors have 
examined the magnetism of compounds of the C,H»,; alcohol 
radicals. The results show that the molecular magnetism is increased 
by a nearly constant amount for each CH, in the compound, and that 
it is equal to the sum of the partial magnetism of the alcohol radicals 
and that of the remaining parts of the compound. In the compounds 
the specific magnetism is nearly the same for OH, I, Br, and §, but 
for Cl it is much greater. Propyl alcohol and isopropyl alcohol show 
exactly the same value, whilst isobutyl alcohol has the value found by 
calculation for butyl alcohol. For H in alcohol radicals, the value 
— 780°5 is found, whereas C has only — 5°6. ‘The latter value is so 
insignificant compared with the former, that the observed results agree 
nearly as well with C = 0, H = — 807°6. 
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Specific Heat of Mellite. By A. Barron and E. Srraccun 
(Gazzetta, 14, 105—114).—Three well-crystallised examples of mellite 
were examined : the first, from Bohemia, had a sp. gr. of 1°60; the 
second, from Artern in Thuringia, was of sp. gr. 1°57, and the third 
from Malanka in the Urals, of sp. gr. 1°59. ‘The results of the analysis 
in each case corresponded with the formula C,,Al,0,. + 18H,O. The 
specific heat of the specimens was determined between the tempe- 
ratures of 80° and 0° in three several ways: namely, with Bunsen’s 
calorimeter, with a water calorimeter, and by Kopp's method. Fall 
details of the experiments are given, and the results tabulated. The 
mean of the results is as follows :— 


Bobemian mellite, by Bunsen’s calorimeter, between 0° and 79° = 
0°33005. 

Bohemian mellite, by the water calorimeter, between 47° and 79° 
= 032816. 

Thuringian mellite between 25° and 79° = 0°33155. 

Uralian mellite between 27° and 79° = 0°33489. 

Mellite by Kopp’s method between 15°5° and 69° = 0°33592. 


The mean of all these gives the number 0°33211. 

By means of Person’s formula (Gazzetta, 8, 429), the approximate 
value 020958 is deduced for the specific heat of anhydrous mellite, 
Cy,Al,On. C. E. G. 


Thermal Effect of Mixing Liquids. By Konovatorr (Bull. Soc. 
Chim., 41, 340).—The thermal effect of mixing liquids depends on 
the cohesive energy of each liquid, indicated by the heat of vapori- 
sation and on the degree of disaggregation, that is to say, upon the 
relative quantities of the two liquids. This view is confirmed by the 
existence of liquids which, when mixed, give rise either to an 
wbsorption or evolution of heat depending on their relative quantities. 
The former effect ensues in the solution of a liquid of great cohe- 
sive energy. The author agrees with the statement of Dossios, that 
solution may be regarded as the result of a strain between the force 
of molecular cohesion of homogenevus and heterogeneous liquids, but 
does not attribute an absolute character to the colesive force. 

W. R. Dz 

Thermal Effect of Solution. By Atexferr (Bull. Soc. Chim., 
41, 256).—In the case of liquids, solubility is always attended with 
an absorption of heat if the substances do not react with each other. 
Solution is thermally distinguished from mixture by the fact that in 
the latter instance thermaf absorption reaches the maximum when the 
liquids are present in equal proportions. Thus aniline with 


— 265 cal. 
—154 , 
48°4 —182 ,, 
77 —-14_ ,, 
91 ” ” — 51 ” 


5 per cent. of benzene 
32 9 


But when solution occurs the amount of heat absorbed increases as 
the quantity of substance dissolved becomes greater. Thus the solu- 
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tion of 1°85 parts of aniline in 100 parts of water is equal to — 5 cal., 
and when the quantity of aniline is raised to 97°01 parts the thermal 
effect is equal to — 228 cal. W. R. D.z. 


Displacement of Chlorine by Bromine in Silver Chloride. 
By T. S. Humpmer (Ber., 17, 1838—1839).—Before becoming ac- 
quainted with Potilitzin’s work on this subject (this vol., 955), the 
author had observed a displacement of chlorine by bromine in silver 
chloride even at the ordinary temperature. Freshly precipitated and 
well washed silver chloride was covered with bromine-water, and 
allowed to stand for some time: after 24 hours at 11°, 5°28 per cent. ; 
after 76 hours at 11°9°, 10°15 per cent.; after 7 hours at 444°, 11°28 
per cent.; and after 12 hours at 44°4°, 14°53 per cent. of chlorine had 
been displaced by bromine. The author points out that these results 
are even more opposed to Berthelot’s “ principe du travail maximum ” 
than those given by Potilitzin, who employed higher temperatures. 
The author undertook these researches and is continuing them, for the 
parpose of throwing light on the influence of time, temperature, and 
mass in chemical reactions. > : 


Thermochemical Researches on Fluorine Compounds. By 
Gunrz (Ann. Chim. Phys. [6], 3, 1—66).—In this memoir are collected 
the author’s various determinations on the heats of combination, 
formation, and solution of the metallic compounds of fluorine; a 
greater part of the work has already appeared in abstract (Abstr., 
1884, 5, 544—546, 704, 884). A few incidental points of interest are 
alluded to in the course of the memoir. 

Potassiam fluoride is described by Berzelius as having an alka- 
line reaction; the perfectly dry salt is however quite neutral, and its 
alkalinity in aqueous solution is due to a slight loss of acid during 
evaporation, and the consequent formation of free alkali. As the heat 
of formation of potassium hydrogen fluoride is considerable, the 
author examined its degree of dissociation in dilute solution by 
causing to react together various proportions of potassium fluoride, 
hydrofluoric acid, and water; the results were— 


KF (1 eq.) with HF (1 eq.) in 4 kilos. water, absorbs — 0°33 cal. 
KF ” ” HF (3 eq.) oo) ” ” =- & 36 ” 
KF ” 9 HF (5 eqs. ) ” ” — 0°78 ” 


The heat of absorption increases with increase in the proportion of 
acid; the results of the converse reaction were— 


HF (1 eq.) with KF (1 eq.) in 4 kilos. water, absorbs — 0°33 cal. 
HF ” ” KF (3 eq.) ” ” ” — 0°36 ” 
HF ,, » KF (dSeqs.) ,, a. » — 054 ,, 


The same phenomenon is here noticeable, and thus the presence of 
an excess of one or other of the components modifies the chemical 
equilibrium and increases the proportion of constituents combined, a 
result analogous to that obtained by Berthelot and P. de Saint Gilles 
in their researches on etherification. 

_ The interaction of hydrofluoric acid with potassium chloride, and of 
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hydrochloric acid with potassium fluoride, was also studied with the 
following results :— 


2HF (gas) + 2KCl (solid) = 2KF (solid) + 2HCl (gas) 


2HF (gas) + 2KCl (solid) = KF.HF (solid) + KCl 
(solid) + HCl (gas) evolves 
2HCl (gas) + 2KF (solid) = 2KCI (solid) + 2HF (gas) 


2HCl (gas) + 2KF (solid) = KF.HF (solid) + KCl 
(solid) + HCl (gas) evolves 


These experiments show that the hydrochloric acid is converted 
into the chloride, in presence of excess of fluoride, while the liberated 
hydrofluoric acid forms potassium hydrogen fluoride; whilst, in pre- 
sence of excess of chloride, the hydrofluoric acid is gradually converted 
into potassium hydrogen fluoride, but on account of the decomposition 
of this salt by water the change is limited to one-fifth of the theoretical 
quantity. 

On comparing the heats of neutralisation of various bases with 
hydrochloric, hydrofluoric, and sulphuric acids respectively, it is seen 
that the values for hydrofluoric and sulphuric acids are far closer to 
one another than those of hydrochloric and hydrofluoric acids. 

Determinations of the heat of formation of the chloride and oxy- 
chloride of antimony are also given, and an investigation on the fluo- 
silicates (cf. Abstr., 1884, 884). 

Antimony trichloride is decomposed by water with formation of the 
oxychlorides, SbO,Cl, Sb,0;Cl, and the hydrated oxide. The heat of 
neutralisation of antimonious oxide was determined either by the 
direct solution of the oxide in hydrochloric acid, or indirectly by dis- 
solving antimony trichloride in hydrofluoric acid, and comparing the 
heat evolved with that disengaged by the solution of an equivalent 
weight of antimonious oxide in hydrofluoric acid. 

The mean result of these two independent methods was— 


Sb,0; (anhyd.) + 6HCl (gas) = 2SbCl, (solid) + 3H,0 
(OUTER) covcccccccccccocscccscsesesscocescees = 94°4 cal. 


[t was found that the decomposition of antimony chloride by water 
does not give exactly the oxychloride Sb,0;Cl; definite equilibrium is 
established only after a long interval of time. 

Silicon Fluoride—From Thomsen’s data of the heat of solution of 
silicon in hydrofluoric acid, and of silicon fluoride in water, the author 
calculates for the heat of formation of silicon fluoride : 


Si (cryst.) + F, (gas) = SiF, (gas) = 269°4 cal. 


The action of steam on silicon fluoride with formation of hydro- 
fluoric and silicic acids is an endothermic change : 


SiF, (gas) + 2H,O (gas) = 2HF (gas) + SiO, (sol.) = — 25°8 cal. ; 


consequently it can only take place provided that the temperature is 
sufficiently high to prevent the secondary reaction, viz., combination 
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of hydrofluoric acid with water, and formation of hydrofluosilicic 
acid, which develops an amount of heat sufficient to compensate the 
absorption. This theoretical deduction is completely in accordance 
with the experiments of Hautefeuille, who demonstrated that silicon 
fluoride is not decomposed by steam above 150°. V. H. V. 


Combustion of Explosive Gases in various States of Dilu- 
tion. By A. Wirz (Compt. rend., 99, 187—190).—The heat 
developed by the explosive combustion of water-gas, mixed with 
twice its volume of oxygen, is notably less than that developed by the 
explosion of water-gas alone, and the difference is greater when car- 
bonic anhydride is substituted for oxygen. C. H. B. 


Non-existence of Ammonium Hydroxide. By D. Tommasi 
(Bull. See. Chim., 41, 444—445).—The author points out that there 
isa great discrepancy between the calculated and experimental heat 
of formation of ammonium hydroxide. The former is 54°2 cal., but 
the latter only 21 cal., whereas the heats of formation of other 
hydroxides (sodium, lithium, calcium, &c.) determined experimentally, 
agree with the calculated results. From this the author concludes 
that a hydroxide of ammonium is not contained in the aqueous solu- 
tion of ammonia-gas, or, more strictly, that the constitution of this 
solution differs from that of the other alkaline hydroxides. 

W. R. Dz. 

Lithium Oxide. By Bekerorr (Bull. Soc. Chim., 41, 311—312). 
—The heats of formation of the oxides of lithium, sodium, and potas- 
sium were determined, and also the heats of hydration of the same 
oxides, with the following results, which are in accordance with the 
theoretical predictions of the author :— 


M, + O. M,0+H-0. M,0 + Aq. 

140,000 13,000 26,000 

108,000 35,400 55,000 
97,000 42,000 67,000 


Lithium oxide prepared by Troost’s method always contains carbonate. 
When anbydrous lithium carbonate is dissolved in water, heat is 
evolved; moreover, the solubility of this compound decreases with an 
increase of temperature. These facts point to the existence of an 
unstable hydroxide. W. R. Dz 


Mixed Liquids of Constant Boiling Point. By D. Konova- 
Lore (Ber., 17, 1531—1539).—In a former communication (Abstr., 
1881, 1093) the author showed that two miscible liquids form a 
mixture of constant boiling point when the vapour-tension curve 
(taken as a function of the composition of the mixture) has a maxi- 
mum ora minimum. From a review of existing data, and an exami- 
nation of many fresh mixtures, the author now draws the following 
conclusions. 

i. When the vapour-tension curve of a mixture of constant boiling 
point has a minimum (i.e., when the vapour-tension of the mixture is 
less than that of either of the constituents), the constituent of lower 
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boiling point preponderates in the mixture. ii. When the tension. 
curve shows a maximum (i.e., exceeds that of either of the constitu. 
ents), the liquid of greater vapour-tension forms the larger proportion 
of the mixture. ii. The ratio between the two constituents of a 
mixture of constant boiling point approaches more nearly to equality 
the nearer together their vapour-tensions are in the free state; and 
diverges more from equality the further apart their vapour-tensions 
are. iv. The greater the mutual action of the two liquids on one 
another, the greater is the tendency to the formation of a mixed liquid 
having a minimum curve. L. T. T. 


Different Methods of Distillation compared. By H. Kreis 
(Annalen, 224, 259—269).—A series of quantitative experiments on 
fractional distillation shows that the best results are obtained for 
mixtures boiling about 100° by using Linnemann’s tubes (Annalen, 
160, 195), or the simpler and less expensive apparatus devised by 
Hempel (Zeits. Anal. Chem., 20, Part IV). A flask provided witha 
bulb on its neck yields better results than a long-necked flask for 
mixtures boiling about 300°. W. C. W. 


Production of very Low Temperatures by Means of Me- 
thane. By L. Cattuerer (Compt. rend., 98, 1565—1566).—When 
methane is slightly compressed, and cooled by means of liquid 
ethylene boiling under ordinary atmospheric pressure, it condenses 
to a colourless very mobile liquid, and if this liquid methane is 
allowed to boil under atmospheric pressure the temperature produced 
is sufficiently low to liquefy oxygen immediately. C. H. B. 


The Freezing Point of Saline Solutions. By F. M. Raouit 
(Compt. rend., 99, 324 —326).—Determinations of the freezing points 
of solutions of salts of polyatomic metals which are not decomposed by 
water give the following results :— 

Reduction of 
freezing point 
by 1 gram of salt 
Molecular in 100 grams Molecular 
weight. of water. recluction. 

Stannic chloride 0°370 96°3 

Aluminium chloride.... 26 0-481 129°0 

Chromic chloride (violet)  <¢ 0°408 130°0 

Ferric chloride 32! 0°396 1290 

Aluminium nitrate .... . 0°458 129°8 

Chromic nitrate (violet). 33: 0°384 128-0 

Aluminium sulphate.... 34 0°129 44-4 

Chromic sulphate (vio- 

let) - 3° 0115 45°4 
Ferric sulphate 0-115 46°0 


From these results, and others previously obtained (this vol., pp. 701 
and 808), it follows that— 

(1.) When in a solution of a salt of a monovalent metal containing 
1 equivalent of the metal in 100 grams of water, the monovalent 
metal is replaced by an equivalent quantity of a bivalent or multivalent 
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metal, the molecular reduction of the freezing point is diminished by 
a practically constant quantity, about 10°5. 

(2.) When in a solution of u salt of a strong monobasic acid 
containing 1 equivalent of the acid in 100 grams of water, the mono- 
basic acid is replaced by an equivalent quantity of a strong dibasic 
acid, the molecular reduction of the freezing point is likewise 
diminished by a practically constant quantity, about 14. 

The sums and differences of the partial reductions of the freezing 

int by saline radicles being thus known, it is possible to calculate 
the absolute values of these reductions if it is admitted that there is a 
constant ratio between the partial reductions produced by electro- 
negative and electropositive radicles of the same atomicity. It is 
thas found that the partial reductions caused by saline radicles 
approximate to the following values :-— 

Partial 

molecular 
reduction. 
Univalent electronegative radicles (Cl, Br, OH, NO, &c.) 20 
Bivalent - - - (SO,, CrO,, &e.) .... 
Univalent electropositive a (H, K, Na, &e.).... 15 
Bi- or multivalent electropositive 

radicles .. . (Ba, Mg, Al,) ...... 8 


From these data it is possible to calculate approximately the mole- 
cular reduction of the freezing point caused by the majority of salts 
formed by the union of a strong acid with a strong base. The values 
thus obtained agree very closely with the results of experiment, and 
it follows that the molecular reduction of the freezing point, produced by 
salts formed by the monobasic and bibasic acids, is sensibly the sum of 
the partial molecular reductions of the electropositive and electronegative 
radicles. These facts prove that, contrary to the author’s previous 
belief, the general law of congelation is not applicable to salts dis- 
solved in water, and they justify the criticisms ot Debray (Compt. rend., 
1883, 9'7, 825). 1t would seem, however, that this law is applicable 
to the constituent radicles of the salts, almost as if these radicles were 
simply mixed in the solutions, and this constitutes further evidence 
that the radicles of salts dissolved in water act independently in 
modifying the physical properties of the solvent. C. H. B. 


Absorption of Chlorine by Carbon, and its Combination 
with Hydrogen. By Berruetor and Goniz (Compt. rend., 99, 
7—8).—Melsens found that when hydrogen is passed over purified 
wood-charcoal saturated with chlorine, hydrochloric acid is formed, 
but there is a reduction of temperature. The authors find that the 
absorption of 35°5 grams of chlorine by purified charcoal develops 
+ 6°78 cal., a quantity almost double the heats of volatilisation of 
liquid bromine and iodine, but still considerably below the heat 
of formation of hydrochloric acid. When, however, hydrogen is 
passed over the charcoal saturated with chlorine, hydrochloric acid 
is formed, and a considerable proportion of the absorbed chlorine is 
given off unchanged. The amount of chlorine thus given off is seven 
times as great as the volume of hydrochloric acid formed, the heat 
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absorbed by the first change is greater than that developed by the 
second, hence the reduction of temperature. ©, H. B. 


Behaviour of Vegetable Tissues, Starch, and Cha 
towards Gases. By J. Boum (Bied. Centr., 1884, 316—319)— 
Experimenting with cork and pine-wood, the author found that the 
first portions of the gas removed from them in a vacuum contained 
from 6 to 12 per cent. more oxygen than common air; raspings of 
wood or cork did not absorb hydrogen or oxygen, and the same was 
found to be the case with pine-wood, which was easily permeated by 
air under pressure, as also was deal which had lain long in water, and 
was, therefore, to some extent, decayed. As the tissue of wood contains 
air rich in oxygen, it follows that this gas must diffuse more readily 
through the walls than nitrogen. Carbonic anhydride is absorbed in 
quantities which vary in proportion with the amount of aqueons 
vapour present, cork powder absorbing less than wood. Starch 
absorbs most carbonic anhydride when perfectly dry, and the gas is 
not wholly removable in a vacuum, but completely by immersion in 
water. Charcoal condenses but a small amount of air, and that 
which is first removed is richer in oxygen than that which follows. 
Freshly-ignited charcoal absorbs many times its volume of air, and 
relatively more oxygen than nitrogen, the latter being completely 
removable, the former only partly by boiling water. Freshly-ignited 
coal absorbs neither nitrogen nor hydrogen, but some carbonic anhy- 
dride and much oxygen, which probably is employed in oxidising 
hydrocarbons. E. W. P. 


Coagulation of Colloids. By E. Grimavx (Compt. rend., 98, 
1578—1581).—Colloids may be divided into two groups, according as 
their coagulation is prevented or hastened by dilution. 

The first group includes ferric hydroxide, soluble silica, the nitro- 
genised colloids, albumin, and the amidobenzoic colloids, the coagula- 
tion of which requires a longer time or a higher temperature the 
more dilute the solution. In such cases, coagulation is analogous to 
etherification. Just as ethereal salts are formed with elimination of 
water, so ferric hydroxide and silicic hydroxide, Si(OH),, undergo 
condensation with elimination of water, forming respectively in the 
first place such compounds as FesO(OH) » and Si,Q(OH),. Coagula- 
tion, like etherification, takes place very slowly at the ordinary 
temperature, especially if the solutions are dilute, but both changes 
are accelerated by the action of heat, and attain their maximum limit 
more quickly the higher the temperature. Salts which promote 
coagulation act as dehydrating agents, just as barium chloride impedes 
the saponification of ethyl benzoate (Berthelot). Coagulation, how- 
ever, unlike etherification, is generally not reversible, but even here 
the difference is not absolute, for under certain conditions coagulated 
silicic or ferric hydroxide can redissolve in water, and, on the other 
hand, the decomposition of ethereal salts by water is never complete, 
whatever the proportion of water. The gradual contraction of the 
coagulum is due to a continuation of the process of condensation, with 
further elimination of water, 
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When coagulation is promoted by dilution, as in the case of ferric 
derivatives, Schweizer’s reagent, calcium saccharate, &c., it is due to 
dissociation produced by the action of the water. This explanation 
is supported by the fact that in these cases coagulation by addition of 
water is impeded, or even entirely prevented, by the presence of an 
excess of one of the constituents of the colloid. C. H. B. 


The Dehydrating Action of Salts. By D. Tommast (Compt. 
rend., 99, 37—38).—Grimaux’s researches on the coagulation of 
colloids lead to the conclusion that salts promote the coagulation of 
some colloids by acting as dehydrating agents. There are, however, 
cases in which certain salts produce an exactly opposite effect, and 
prevent the dehydration of other substances. The temperature 
required to convert cupric hydroxide into cupric oxide, for example, is 
higher in presence of sodium acetate,sulphate, and hydroxide, potassium 
bromide, chlorate, and iodide, than in pure water, and the presence of 
10 per cent. of calciam chloride, of saccharose, and of even 0°3 per 
cent. of manganese sulphate, prevents the dehydration of cupric 
hydroxide, even at 100°. Potassium chloride, sodium carbonate, and 
stronger solutions (10 per cent.) of sodium hydroxide facilitate the 
conversion of cupric hydroxide into the oxide, C. H. B. 


Cohesion of Saline Solutions and of their Admixtures. By 
O. Rorner (Ann. Phys. Chem., 21, 576—615)—In his determina- 
tions of capillary cuhesion, the author has made use of tubes of 
an elliptical section, which he has found very uniform in calibre, and 


in which the liquid rises to a greater height than in the more usually 
employed circular tubes of equal area of bore, thus admitting of 
more accurate measurements being made. He distinguishes the 
actual cohesion of each solution from the specific cohesion, the latter 
being obtained by referring the observed value to the molecular 
weight of the salt. The experimental results are shown in an 
extended series of tables, and a plate accompanies the paper, giving 
graphic representations of the determinations. Among the general 
laws proceeding from these, and fully discussed in the paper, the 
most interesting are, perhaps, the following:—The actual cohesion 
increases with the quantity of salt in the solution, being, in fact, a 
linear function of that quantity, and it is greater with salts of smaller 
molecular weights. Solutions containing equal percentages of K,SO, 
and of Na,SO, have the same actual cohesion. The specific cohesion 
increases more rapidly with the small than with the larger per- 
centages of salt. Equal quantities of NaCl and of KCl, dissolved in 
equal quantities of water, give solutions of the same specific cohesion. 
The cohesion of solutions containing known quantities of one or more 
falts may be expressed in mathematical formule involving the 
capillary constants. R. R. 


Diffusion of Gases through a Porous Septum. By G. Hansr- 
MANN (Ann. Phys. Chem., 21, 546—562).—The object of the re- 
searches recorded in this paper is to test the validity of the theory 
of the diffusion of gases through a porous septum, enunciated in 1871 
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by Stefan (Wien. Akad. Ber., 63, 111), who treats it as a particular 
case of his general theory of gas motion, in which he regards the 
porous substance as a gas with immovable particles. This theory 
involves the assumption that the free diffusion of the two gases in the 
very narrow spaces of the porous body takes place exactly as in larger 
spaces, but according to the author's results and deductions, this does 
not appear to be the case, and his experiments do not confirm Stefan’s 


theory. R. R. 


Colour of Chemical Compounds, mainly as a Function of the 
Atomic Weights of the Component Elements. By T. Carnetuey 
(Ber., 17, 2151—2156).—The colour of chemical compounds has been 
studied by Ackroyd, who drew the conclusions ([) that with increas. 
ing temperature the colour of a compound approaches more and more 
to the red end of the spectrum, and at a sufficiently high temperature 
passes into brown and black; (IL) in binary compounds an increase 
in the amount of the electronegative element causes a change of 
colour towards the red end of the spectrum, and finally into brown 
and black. To these rules the author adds a third :—In a series of 
compounds, AwRy, BeRy, CzRy, &c., in which K is an element or 
group of elements, and A, B, C., &c., are elements belonging to the 
same sub-group in Mendelejeff’s table of the natural classification of 
the elements, with the increasing atomic weight of the elements 
A, B, C, &c., the colour of the compound approaches the red end of 
the spectrum, and in many cases passes into brown and black. Of 
426 substances examined only 14 exceptions to the last rule were 
found, and only four of these did not admit of explanation. The 
paper concludes with a theoretical explanation of the subject. ‘ 

A. J. G. 

Specific Volumes of Liquids. By W. Lossen and A. Zanper 
(Annalen, 225, 109—120).—This memoir, a continuation of former 
researches (Abstr., 1882, 1259; 1883, 13), deals with observations of 
the coefficients of expansion and specific volume of additive compounds 
of the aromatic hydrocarbons. The results obtained are compared 
with previous determinations for olefine hydrocarbons metameric with 
them, and also with their isologues in the aromatic series. The fol- 
lowing table contains a summary of results; in the first column is the 
name of the substance, in the second the observed boiling point, the 
third, fourth, and fifth the experimental values for a~*, b~*, c~®*, in the 
general equation V = 1 + at -+ bi? + c#*, and in the sixth the specific 
volumes at the boiling point :— 


7% 


> a | | 
Substance. | pray Sp. vol. 


aE Dy | ee 


| } 

Hexahydrotoluene, (;H,,....| 96 zs 0 -43104 3°BE 142°0 
Hexahydrvisoxylene, CgHjg..| 118 67: 1061 526 164°8 
Naphthalene, CjoH, ........| 21771 "5962 | 0°56843 3° 147 *2 
Hexahydronaphthalene, 
Orglbage ccc ccccccesccce . 7 0 °7227 - 171°2 
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It has been remarked by Wreden that the sp. gr. of the addi- 
tive compounds of the aromatic hydrocarbons is greater than that 
of the isomeric olefines ; the presumable converse of this statement, 
viz., that the specific volume of the former is less than that of the 
Jatter, is confirmed, for the observed specific volume of hexa-hydro- 
isoxylene and -hydrotoluene are less by about 12°5 than those of their 
corresponding metamerides, caprylene and heptylene. 

Cymene and hexahydronaphthalene are metameric, the specific 
volume of the latter derived from the benzene nuclei is 12°8 less than 
that of the former, containing one such nucleus, this difference being 
approximately equal to that observed between the olefines and their 
metamerides in the aromatic series. 

In the table given in the memoir, the specific volumes of hydrocar- 
bons containing the same number of carbon-atoms, but a different 
number of hydrogen-atoms, are compared ; it is thus shown that the 
difference of specific volumes of isologues in the paraffin and the 
aromatic derivatives are approximately equal. 

Thus toluene, xylene, and naphthalene are precisely to the same 
degree unsaturated hydrocarbons as amylene, styrene, and dially). 
This conclusion is in direct opposition to the observations of Schiff on 
the specific volume, and of Thomsen on the heat of combustion of ben- 
zene, Which have tended to establish that in this hydrocarbon, each 
carbon-atom is united to three other carbon-atoms, and thus is formed 
acombination with affinities completely satisfied. Vi EY. 


A Hydrometer for Demonstrating Alterations in Weight in 
Chemical Changes. By M. Grecer (Ber., 17, 568—571).—A 
description of a sensitive hydrometer for lecture purposes, requiring 
the accompanying plates to be of service. PP. BD 


Apparatus for Collecting Solid Carbonic Anhydride. By 
Ducretet (Compt. rend., 99, 235—237).—The apparatus consists of a 
cylindrical ebonite receiver, provided with a hollow ebonite handle, 
and fitted with a cover which can be fastened by means of a bayonet 
joint. A tube, also of ebonite, is fixed obliquely in the cover, and 
passes down nearly to the bottom of the receiver. This tube is con- 
nected with the reservoir of liquid carbonic anhydride, and the latter 
strikes against the ebonite sides of the receiver. A much greater 
yield of the solidified gas is obtained than with the original Thilorier’s 
apparatus. The displaced air and the evolved carbonic anhydride 
escape down the hollow handle. 

The impact of the liquefied gas on the ebonite develops sufficient 
electricity to produce a continuous discharge of sparks 1 cm. long, 
between the metallic fittings of the ebonite tube and the connecting 
tube of the reservoir of the liquid. C. H. B. 
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Apparatus for Preparing Oxygen Quickly. By B. Tack 
(Ber., 17, 1831—1832).—This consists of a wrought-iron cylinder, 
1 metre long and 4 cm. internal diameter, to the open end of which 4 
flanged iron elbow delivery tube is screwed, the joint being made 
perfectly tight by the help of a leaden washer. The cylinder is filled 
with 700—800 grams of potassium chlorate, and laid horizontally, the 
end of the elbow tube (which points downwards) is then joined by 
means of a cork and mercury joint to a glass tube a metre long, and 
ending under mercury. The end of this tube is turned up under a 
funnel which contains a little caustic potash to wash the oxygen, and 
the funnel is connected with any convenient delivery tube. When as 
much oxygen as is required has been obtained, the source of heat is 
removed, and the mercury rises in the glass tube. The joints remain 
tight for any length of time, and the apparatus is ready for use again 
at a moment’s notice. Should by any chance a leak take place, this 
is at once shown by the fall of the mercury in the glass tube. 


i A 


Crystallisation of Sulphur. By Maquenne (Bull. Soc. Chim., 41, 
238—239).—W hen hydrogen persulphide, either alone or mixed with 
carbon bisulphide, is allowed to decompose spontaneously, octahedral 
sulphur is deposited. If, however, the hydrogen persulphide is mixed 
with ether, the sulphur is deposited in perfectly transparent scales, 
which are extremely thin, and rapidly become opaque and transformed 
into a mass of octahedra, plainly visible under the microscope. 
When hydrogen persulphide is allowed to remain for 24 hours in 
the cold in contact with ether, decomposition takes place slowly, 
and orthorhombic crystals are formed, which often attain the length 
of from 8—10 mm. The yield is small; 5V0 grams of hydrogen per- 
sulphide gave only 4 grams of crystals perfect enough to examine. 
The crystalline form of the product, which was proved to be pure 
sulphur, was that of an orthorhombic prism, of 106° 20’, surmounted 
by an apex, the angles of which were identical with those of the ordi- 
nary octahedron. ‘The faces b of the ordinary octahedron exactly 
form an angle of 106° 20’, and hence it would seem that this prism 
is a deformation of the octahedron, in which half the faces have been 
developed to the detriment of the others. The crystals melt at about 
117°, and have a density of 2°041—2-049. They thus appear to be a 
variety intermediate between the « and 8 varieties of crystallised 
sulphur. The crystals dissolve in carbon bisulphide and in benzene, 
and are deposited in octahedra when these solutions are evaporated. 
When immersed in supertused sulphur, or in a supersaturated solu- 
tion, the crystals give rise to octahedra, which seem to be identical 
with those described by Gernez (Abstr., 1884, 889), under the name of 
nacreous beads. It is probable that the crystals discovered by the 
author have previously been confounded with the clinorhombic 
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variety of sulphur, which they resemble in being readily transformed 
into the a-form of the octahedron. W. R. D. 


Experiments to Combine Sulphur with Sulphur. By H. 
Prinz (Annalen, 223, 371—378).—The author has tried a number of 
reactions in which it appeared probable that compounds would be 
formed containing sulphur in union with sulphur. In no case were 
such products formed. The reactions investigated were the following : 
—Sulphurous chloride and hydrogen sulphide do not react at ordinary 
temperatures; at 60° they yield hydrochloric acid, sulphur, and sul- 
phurous anhydride. Sulphuric hydroxychloride and hydrogen sul- 
phide react at ordinary temperatures, forming sulphuric acid, hydro- 
chloric acid, sulphur sulphochloride, and sulphur. Ethyl sulphate 
and sulphur do not react at 100°. Ethyl sulphite and sulphur at 200° 
do not react, but the ethyl salt is decomposed. Ethyl sulphite and 
ethyl sulphide do not react at 180°. Sulphurous chloride and sodium 
mercaptide yield diethyl disulphide, sulphurous anhydride, hydro- 
chloric acid, sodium chloride, sulphur, and carbon. Ethylsulphonic 
chloride and sodium mercaptide react at 150°, yielding sulphurous 
anhydride, hydrochloric acid, diethyl disulphide, sodium chloride, and 
carbon. Diethylic sulphoxide and sulphur do not react. A. J. G. 


Constitution of Disulphur Dichloride. By H. Prrvz (Annalen, 
223, 355—371).—Carius having obtained disulphur dichloride, 8,Cl., 
by the action of phosphoric sulphide on sulphurous chloride, regarded 
its formation as being analogous to that of phosphoric sulphochloride 
from phosphoric sulphide and phosphoric oxychloride, and assigned to 


it the constitution oe (sulphur sulphochloride). The author 


has reinvestigated the question with results that are, in his opinion, 
not in accord with Carius’ theory. 

Experiments to convert Disulphur Dichloride into Sulphurous Chloride. 
—Disulphur dichloride does not react with sulphurous anhydride even 
when heated with it for a day at 100°. It reacts with antimonious 
anhydride, or antimonic anhydride, forming antimonious chloride, 
sulphurous anhydride, and sulphur. With arsenious or arsenic an- 
hydride, it yields arsenious chloride, sulphurous anhydride, and sulphur. 
It has no action on phosphorous or phosphoric anhydride. With 
selenious anhydride, it yields diselenium dichloride and sulphurous 
anhydride. 

Experiments to convert Sulphurous Chloride into Disulphur Dichloride. 
—Sulphurous chloride when heated with sulphur for six hours at 100° is 
converted into disulphur dichloride and sulphurous anhydride. This, 
however, according to the author is not due to the replacement of 
oxygen by sulphur, but to the decomposition of sulphurous chloride 
into sulphurous anhydride and sulphur tetrachloride, the latter being 
then converted by the sulphur into disulphur dichloride. Sulphur 
has no appreciable action on phosphoric oxychloride, on acetic chloride 
or anhydride, on benzoic chloride, or on ethyl alcohol. Sulphurous 
chloride and antimony trisulphide react to form antimonious chloride, 
sulphar, and sulphurous anhydride. Sulphurous chloride when heated 
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with phosphoric sulphide for eight hours at 100° yields sulphurons 
anhydride, phosphoric sulphochloride, phosphoric oxychloride, and 
sulphur, not a trace of disulphur dichloride being formed. At 150°, 
disulphur dichloride is formed, but in all probability is due to the 
action of the liberated sulphur on sulphurous chloride. Selenium 
when heated for four hours at 180° with sulphurous chloride yields 
sulphurous anhydride, selenious chloride, and disulphur dichloride. 
A. J. G. 

Compounds of Sulphurous Anhydride. By A. Gruruer (An. 
nalen, 224, 218—224).—The crystalline hydrate of sulphurous acid 
melts at 14°, and has the formula SO.,7H,O, or H.SO,,6H,0. 

Potassium hydrogen sulphite, KHSQ,, has an acid reaction. At 190° 
it is decomposed into a mixture of sulphate and thiosulphate, and ata 
higher temperature sulphur sublimes and a polysulphide is produced. 

Potassium pyrosulphite, K,8,05, behaves in a similar manner under 
the influence of heat. 

The neutral sulphite, K,8S,0, + 2H,0 is decomposed at a temperature 
below a red heat forming sulphate and polysulphide. 

Ethoxythioxyl chloride, which has been described by Michaelis and 
Wagner (Ber., 7, 1074), is decomposed on distillation into ethyl 
chloride and sulphurons anhydride. W. C. W. 


Density of Sulphuric Acid. By G. Lunar (Ber., 17, 1748—1751). 
In answer to Mendelejeff (Ber., Ref., 1884, 302), the author shows that 
the number 1°8384 obtained by him and Naef for the density of 

ro 


sulphuric acid at x 
most correct yet obtained, and does not “differ considerably ” from 
Marignac’s two determinations, but lies between them. He shows that 
the corrections applied by Mendelejeff to Marignac’s earlier determina 
tion are not justifiable. bX F. F 


5 is probably amongst the most correct, if not the 


Compounds of Tellurous Anhydride with Acids. By D. 
Kiem (Compt. rend., 99, 326—328).— Basic Tellurium Nitrate, 
4TeO,,N.0; + 14H,0.—Tellurium is treated with a large excess of 
moderately strong nitric acid (sp. gr. 1:15—1°35), and the liquid evapo- 
rated at a gentle heat until crystals appear on the surface. As the 
liquid cools, crystals of the basic nitrate separate in considerable 
quantity. Basic tellurium nitrate is soluble in warm nitric acid diluted 
with five or six times its volume of water, and is deposited unchanged 
when the liquid cools. It begins to decompose at the melting point 
of lead, and the whole of the nitric acid is expelled at a dull red heat, 
a residue of tellurous anhydride being left. When this anhydride is 
dissolved in hot nitric acid, the basic nitrate is again formed. 

Basic tellwrium sulphate, 2TeO.,80;, is obtained by dissolving 
tellurous anhydride in hot sulphuric acid diluted with three or fout 
times its weight of water, and evaporating the solution on a sand-bath. 
The basic sulphate is deposited in scales consisting of rhombic tables. 
It is only slightly soluble in cold dilute sulphuric acid. 

Both the basic nitrate and the basic sulphate are decomposed by 
large excess of warm water, a residue of tellurous anhydride beg 
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left. The basic sulphate is probably the compound described by 
Berzelius as TeOQ,,2SQs3,. Cc. H. B. 


Critical Temperature and Pressure of Nitrogen. Boiling 


Points of Nitrogen and Ethylene under Low Pressures. By 
K. Otzewskt (Compt. rend., 99, 133—136).—The following table 
gives the boiling point of ethylene under different pressures :— 


Pressure. 


The critical 


pressure 35 atmos. 


Boiling point. 
— 103° 
— 105 
— 108 
— lll 
— 115°5° 
— 122° 


Pressure. 
107 mm. 
72 ” 

56 
31 
12 
98 ,, 


Boiling point. 
— 126° 
— 129°7° 
— 132° 
— 139 
— 148 
— 1504° 


temperature of nitrogen is — 146°, and the critical 
The following table shows the relation between 


the boiling point of liquid nitrogen and the pressure :— 


Atmos. 
35 


Boiling point. 
— 146° 


31 — 148:2° 

17 — 160°5 

1 — 1944 
vacuum — 213° 


The author criticises some of Wroblewski’s observations. 


C. H. B. 


Critical Temperature and Pressure of Air; Relation 
between its Boiling Point and the Pressure. By K. O.zewsk1 
(Compt. rend., 99, 184—186).—The air was liquefied under pressure 
in a glass tube cooled by means of ethylene. Its critical temperature 
is —140°, and the critical pressure 39 atmos. The relation between 
the boiling point of liquid air and the pressure is shown in the 
following table :—~ 


Pressure in Boiling 
atmos. point. atmos. point. 

39°0 — 140° 12°5 — 160°5° 
33 0 — 142 68 — 169°0 
27°5 —- 146 40 — 176°0 
20-0 — 152 10 — 191°4 
14:0 — 158°5° vacuum — 205°0 


Pressure in Boiling 


The boiling point of air under atmospheric pressure is practically 
that calculated from the boiling points of its constituents, but in a 
vacuum this relation does not hold good; and it would seem that the 
nitrogen evaporates more rapidly than the oxygen. C. H. B. 


Product of the Action of Bromine on Nitric Oxide. By 0. 
Frog.icu (Annalen, 224, 270—273).—Landolt states that three com- 
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pounds, NOBr, NOBr., and NOBr; are formed by the action of bromine 
on nitric oxide. The author, however, regards the di- and tri-bromide 
as mixtures of nitrosyl bromide with free bromine, as they are com. 
pletely separated into these constituents by distillation. When the 
so-called tribromide acts on sodium ethylate, a mixture of sodium 
bromide, sodium acetate, ethyl nitrite, and alcohol is obtained, showing 
that the body acts like a mixture of bromine and nitrosyl bromide. 
W. C. Wz 
Vitreous and Ordinary Amorphous Silica. By D. Lixpo (Chem, 
News, 50, 25—26).—According to text-books, silica, as obtained in 
the analysis of silicates, has the aspect of a white earthy powder. If 
the contents of the dish are stirred when crusts begin to form, and 
the stirring be continued until the mass is dry, the silica will always 
present this appearance to the unaided eye; under the microscope 
with reflected light, it will appear either in the form of amorphons 
dead-white masses, which in very thin layers are slightly translucent 
—ordinary amorphous silica; as a mass entirely composed of perfectly 
transparent particles with sharp edges and angles—vitreous silica; or, 
as a mixture of these two varieties. If the melt has been acted on by 
strong acid without dissolving it first in water, or if very little water 
has been used to dissolve it, the silica left on evaporating to dryness 
will be the ordinary amorphous form. If the melt has been dissolved 
in a considerable quantity of water, so that on adding the strong acid 
none of the silica is precipitated, all the silica will be in the vitreous 
form. If the melt has been dissolved in a moderate amount of water, 
so that on adding the acid part the silica is precipitated, and a portion 
held in solution, the silica will be found of both forms. If an acid 
solution of the melt in which all the silica remains dissolved is evapo- 
rated to dryness without stirring, the silica will form a transparent 
jelly, and on continuing to heat vitreous silica will be obtained in 
transparent particles, having the appearance, when washed and dried, 
of coarsely-powdered glass. It contains water, which can only be 
expelled completely by strong ignition. Ordinary amorphous silica 
examined in a drop of water under the microscope by transmitted 
light, will be found to consist of granular flakes, which have 4 
yellowish-brown colour,: whilst vitreous silica appears colourless. 
Ignited intensely over the blast it appears unaltered, and samples % 
treated retain their transparency after being exposed to the air for 
several weeks. Some samples retain their hygroscopic property 
after several intense ignitions; other samples lose this property cum- 
pletely after the first ignition. The author failed to detect any 
difference either in composition or appearance under the microscope in 
those samples that lost their hygroscopic property so readily, although 
he is inclined to attribute this peculiarity to the presence of foreign 
matter. Since Jenzsch has shown the existence of amorphous silica 
of sp. gr. 2°6, increase of density is no proof that the amorphous has 
passed into the crystalline state. J. T. 


Phosphoric Anhydride. By P. Havrerevitte and A. Perrey 
(Compt. rend., 99, 33—35).—Phosphoric anhydride exists in three 
modifications, viz., crystalline, amorphous and pulverulent, amorphous 
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and vitreous. All three varieties are produced when phosphorus is 
burnt in a glass tube in a current of air, the crystalline form being 
deposited in the cold part of the tube, the pulverulent in the hotter 
part, and the vitreous in that part which is heated just to redness. 

Crystallised phosphoric anhydride is obtained by distilling the 
products of the complete combustion of phosphorus. It forms colour- 
less transparent highly refractive monoclinic crystals, which are 
either isolated or in snow-like masses, or in the form of an opaline 
crust, according to the conditions of condensation. At about 250°, 
the crystullised anhydride has a vapour-tension of 760 mm., but at a 
somewhat higher temperature it polymerises, and the vapour-tension 
sinks toa few mm. It can be rapidly distilled in a current of gas at 
250°, but at a higher temperature distillation is much more difficult. 
It dissolves immediately in water, with development of 89°16 cal. 
for P,O,, forming a limpid solution. 

Amorphous pulverulent phosphoric anhydride is a polymeride of 
the crystalline variety, and is obtained by heating the latter at 440°. 
It dissolves comparatively slowly in water, with development of 
82°64 cal. for P,O;. The difference between this value and the heat of 
hydration of the crystalline variety, 6°52 cal., is the heat developed by 
polymerisation, and approaches closely to the heat of polymerisation 
of cyanuric acid (6°4 cal., Troost and Hautefeuille). The pulverulent 
anhydride is less volatile than the crystalline variety, and yields the 
latter when sublimed. 

Vitreous phosphoric anhydride is obtained by heating either of the 
preceding varieties to incipient redness under pressure. It forms a 
colourless transparent glass which splits up, with phosphorescence, on 
cooling, owing to unequal contraction. It volatilises slowly but com- 
pletely when heated to incipient redness, and yields the crystalline 
anhydride. The vitreous anhydride dissolves very slowly in . 

Phosphorus Sulphides. By E. Dervin (Bull. Soc. Chim., 41, 
433—436).—When two parts of sulphur and one of phosphorus 
trisulphide (P,S;) are dissolved in carbon bisulphide, and the solution 
exposed to the light for one or two months, fine pale-yellow trans- 
parent needles of the tetrasulphide, PS,, are formed. This compound 
1s not affected by heating under pressure with carbon bisulphide. In 
the above reaction crystalline spherical grains of P,S,(P2S;,2P8,) 
are also formed. This compound is produced more readily by heating 
in sealed tubes at 180° sulphur with phosphorus trisulphide, the 
latter in excess, dissolved in carbon bisulphide. When this compound 
is heated with carbon bisulphide under pressure at 200°, it is resolved 
into PS, which crystallises out, and P,S; which remains dissolved. 
But this decomposition does not occur if a considerable quantity of 
the trisulphide is previously dissolved in the carbon bisulphide. 
Unsuccessful attempts were made by similar means to form com- 
pounds of the trisulphide with PS,and PS;. The pentasulphide, PS,, 
was obtained by fusing sulphur with amorphous phosphorus, and was 
crystallised by heating under pressure with carbon bisulphide, but 
the compound PS, could not be produced in a similar way; the fused 
mass yields crystals of PS, when heated under pressure with carbor 
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bisulphide. The author considers that either the compound known as 
PS, is a mixture of (P,S;,2PS,) with PS,, or that the compound really 
exists in the fused mass, but is decomposed when heated with carbon 
bisulphide, yielding the tri- and tetra-sulphide 5PS; = P,S, + PS, 
W. R. D. 

Polysulphides of Sodium. By H. Bérrcer (Annalen, 335—342), 
—Sodium monosulphide, NaS + 5H,O, was prepared by saturating 
one-half of an alcoholic solution of soda with hydrogen sulphide, 
then adding the other half of the soda and allowing it to crystallise; 
access of air being carefully prevented. It forms long white prisms, 
loses 3 mol. H,O at 100°, is rendered anhydrous by heating to 180°, 
and oxidises readily on exposure to air. The hydrated salt is readily 
and completely decomposed by carbonic anhydride in the cold, whilst 
the anhydrous salt is only appreciably decomposed on heating above 
100° in a current of the gas. 

The polysulphides were prepared by heating on the water-bath 
alcoholic solutions of the monosulphide wtth the calculated amount of 
sulphur, the liquid being subsequently cooled to — 10° to — 15° to 
obtain crystals. 

Sodium disulphide, Na,S, + 5H,O, forms groups of sulphur-yellow 
erystals. It loses 3 mols. H,O at LOv®. 

Sodium trisulphide, Na,S; + 3H,O, forms dark golden-yellow con- 
centrically grouped crystals. It loses 2 mols., H,O at 100°, fusing to 
a liver-coloured mass, and becomes anhydrous at 190°. 

Sodium tetrasulphide, Na.S, + 8H.O, is obtained in orange-red, 


concentrically grouped crystals. Heated above 100°, a part of its 

sulphur is evolved as hydrogen sulphide. 
Sodium pentasulphide, NaS; + 8H,0, forms dark orange-yellow 

crystals. It commences to decompose at 100°. A. J. G. 


Constitution of the Alkali Polysulphides. By H. Bérrcrr 
(Annalen, 223, 342—345).—If the alkali tetra- and penta-sulphides 
are the analogues of the sulphites and sulphates, containing sulphur 
in place of oxygen, they should, in the author’s opinion, on being boiled 
with lead hydroxide, yield plumbic sulphide, and the alkaline sulphite 
or sulphate respectively. On boiling a solution of sodium penta- 
sulphide with lead hydroxide, the products obtained were lead sulphide 
and sodium thiosulphate. Sodium tetrasulphide yields the same pro- 
ducts, and, in addition, sodium hydroxide. A. J. G. 


Constitution of Polysulphides and Polyoxides. By A. Greuruer 
(Annalen, 224, 201—218).The author is of opinion that the con- 
stitution of the polysulphides and polyoxides can only be explained 
on the assumption of the variable valency of the elements. He fixes 
the maximum valency of potassium and sodium at 5, and of barium, 
strontium, and calcium at 10. Ww. C. W. 


Relation between the Pressure and the Temperature of 
Transformation of Silver Iodide. By Mactarp and Le Cuarewier 
(Compt. rend., 99, 157—160).—Silver iodide changes at 146° from 
the hexagonal to the cubic system (this vol., p. 16), with absorption 
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of heat and contraction of volume. The phenomenon is analogous to 
the freezing of water, and it might be expected that an increase of 
ressure would lower the temperature of transformation, and that 
under very high pressure the transformation would take place at the 
ordinary temperature. By means of a screw press provided with a 
Bourdon manometer similar to that used in their experiments on 
combustion, the authors find that the transformation of silver iodide 
takes place at the ordinary temperature under somewhat high 
pressure, and when the pressure is released the iodide returns to its 
original condition. At 20° the pressure required to effect the change 
is about 2475 kilos. per square centimetre, and under this and all higher 
pressures the silver iodide crystallises in the cubic system, whilst 
under lower pressures it crystallises in the hexagonal system. 

The change under pressure is accompanied by a contraction of 
016, a contraction about ten times as great as that observed by 
Rodwell at 146° under atmospheric pressure; approximate determi- 
nations by the authors indicate that the contraction at 146° is about 
O11. C. H. B. 


Ammonio-silver Compounds. By A. Reycnirr (Ber., 17, 
1840—1842).—Dry silver phosphate, Ag,PO,, was kept for some time 
in an atmosphere of ammonia. At the end of 14 days absorption 
had almost entirely ceased, and 1 mol. of phosphate had then absorbed 
between 3 and 4 mols. NH;. As the silver compound always shows a 
slight tint of yellow, the author believes the pure compound to have 


the formula Ag,PO,4NH;. By the action of ethyl iodide on ammonio- 
silver nitrite, nitroethane is formed besides the compounds already 
mentioned (this vol., 157). With methyl iodide the reaction is quite 
analogous to that with ethyl iodide, ammonia, silver iodide, methyl 
nitrite and nitromethane being produced. ee 2 


Crystallised Barium Manganite. By G. Rovussrau and A. 
Saciier (Compt. rend., 99, 139—141).--A mixture of 2 grams barium 
manganate and 10 grams barium chloride was heated in a platinum 
crucible in a Forquignon and Leclercq furnace at 1500—1600° for 
four hours, allowed to cool, and the fused mass treated several times 
with boiling water to remove chloride and undecomposed manganate, 
and finally with dilute acid to remove a small quantity of carbonate. 
The residue consisted of small opaque blaish-black crystals, with a 
lastre resembling that of crystallised silicon ; sp. gr. = 5°85. These 
crystals have the composition BaMnQ,, and dissolve readily in hydro- 
chloric acid with evolution of chlorine, but are not so soluble in nitric 
acid. This crystallised barium manganite is quite distinct from 
psilomelane, and its existence affords further evidence that manganese 
peroxide is really an acid-forming oxide. C. H. B. 


Compounds of Haloid Salts with Oxysalts of the same 
Metal. By H. Le Cuaretier (Compt. rend., 99, 276—279).—When a 
mixture of boric anhydride and calcium oxide in any proportions is 
thrown into fused calcium chloride, the mixture becomes incandescent 
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and dissolves completely to a clear liquid, but after some time the 
liquid becomes turbid owing to the separation of a crystalline calcium 
chloroborate, which can be obtained, by gradual solidification, in 
triclinic prisms several millimetres in length. This compound has 
the composition 3Ca0,B,0;,CaCl. It is slowly decomposed by 
alcohol and rapidly by water or moist air. 

Calcium chloroferrite, 2CaO,2Fe,0;,CaCh, is obtained in a similar 
manner, and forms very brilliant prisms with easy cleavage, the 
angle between the faces of the prism being 139°. This compound is 
usually obtained in thin lamellew which are not altered by water or 
air. 

Similar experiments with sulphuric and carbonic acids, chromium, 
aluminium, and zinc oxides, and manganese peroxide gave negative 
results. C 


Calcium Oxychloride, Silicates, and Chlorosilicates: Arti. 
ficial Production of Wollastonite. By A. Gorcevu (Compt. rend, 
99, 256—259).— When calcium chloride is fused at a bright red heat in 
a current of moist air, it is gradually converted into oxychloride and 
eventually into oxide. The oxychloride appears to have the composi- 
tion CaCl.,CaO, but cannot be isolated because it is rapidly decomposed 
by alcohol and water. As the fused mass approaches this composition, 
the evolution of hydrochloric acid slackens considerably, but never 
ceases entirely until the whole mass is converted into oxide. If 
fusion is stopped at this point and the broken residue is left in con- 
tact with strong alcohol for two days, it yields insoluble slender 
needles, or birefractive lamelle, which contain only 1 mol. calcium 
chloride to 8 mols. of calcium oxide, and are soluble in a solution of 
sugar. The presence of silica facilitates the decomposition of the 
chloride, but the presence of alkaline chlorides retards it con- 
siderably. 

The action of precipitated silica on calcium chloride, in equal 
molecular proportions, at a high temperature, in presence of water- 
vapour, yields the silicate CaSiO;, whilst with twice the amount of 
chloride the normal silicate Ca,SiO, is formed. If the proportion 
of chloride is as high as 7 mols., chlorosilicates alone are obtained, 
and in presence of ZU per cent. of an alkaline chloride, the product is 
identical with wollastonite. With finely powdered sand in place of 
precipitated silica, decomposition takes place more slowly. 

One of the chlorosilicates obtained, SiO,,2CaO,CaCl,, has been 
described by Le Chatelier (Compt. rend., 1883). It forms rectangular 
birefractive plates belonging to the rhombic system. The other 
seems to have the composition SiO,,CaO,CaCl,, and forms almost 
regular hexagonal plates, the two optical axes of which approach each 
other very closely. The formation of the first compound requires 
prolonged fusion in presence of moisture, whilst the second is formed 
much more rapidly. Both compounds are decomposed by water and 
a solution of carbonic acid, and dissolve easily in dilute acids, although 
the acid silicate is insoluble in a 5 per cent. solution of acetic acid. 

Artificial wollastonite is obtained by fusing 1 gram of silica with 
15 grams of calcium chloride and 3 grams of common salt at a cherry- 
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red heat in a current of moist air for half an hour. The product is 
treated with cold water and acetic acid, and a residue is obtained con- 
sisting of long prisms of wollastonite mixed with round grains of 
tridymite. Artificial wollastonite is identical in chemical and optical 
properties and crystalline form with the natural mineral, but is 
somewhat softer, the hardness of the mineral being 5, whilst that of 
the artificial product is only 3°5. C. H. B. 


Calcium Oxysulphides. By A. Geurner (Annalen, 224, 178— 
201).—The crystals which Herschell obtained by boiling sulphur in 
milk of lime and allowing the solution to cool in a vessel from which 
air was excluded, have been analysed by Rose, Schéne (Pogg. Ann., 117, 
17) and others. They have the composition CaS;,2CaO + 10 or 11H,0. 
The crystals dissolve in hydrochloric acid with formation of hydro- 
gen supersulphide, H.S;, and a slight evolution of sulphuretted 
hydrogen. Schine regarded the compound as CaS,,3CaO + 12H,0, 
but his results are vitiated by the fact that he decomposed the 
crystals before analysis by washing them with water. 

Buchner’s crystals, prepared by acting on milk of lime with sul- 
phuretted hydrogen and slightly exposing the solution to the atmo- 
sphere, or by boiling calcium monosulphide with water and sulphur, 
have also been investigated by Rose and by Schéne. The former 
assigns to the compound the formula CaS,,5CaO + 20H,O, while the 
latter regards it as CaS,4CaO + 18H,0. The author considers that 
the composition of the crystals is best represented by CaS;,3CaO + 
14 or 15H,O (compare Divers, Trans., 1884, p. 270). The existence 
of the strontium oxysulphide, SrS,,SrO + 12H,0, described by 
Schéne, is regarded by the author as doubtful. W.C. W. 


Preparation of Di- and Tri-calcium Phosphates by Precipi- 
tation. By E. L. pe Bouguer (Bied. Centr., 1884, 411).—The process 
is the subject of a patent. Into a hydrochloric acid solution of a 
phosphate is run, in fine jets, a solution of calcium hydrosulphide, 
preferably obtained from the residues of the Leblanc soda process. 
Sulphuretted hydrogen escapes, and the diphosphate is precipitated ; 
if the acid solution is treated with the reagent to complete alkaline 
reaction, the triphosphate is reformed. J 


Crystallised Aluminium Orthophosphate. By A. pe Scuu.Ten 
(Compt. rend. 98, 1583—1584).—A concentrated solution of sodium 
aluminate is strongly acidified with phosphoric acid and heated in 
sealed tubes at 250° for several hours. Aluminium orthophosphate 
Al,(PO,)., is deposited in small pointed hexagonal prisms of sp. gr. 
about 2°59. The crystals do not lose weight at a bright red heat, and 
do not melt even at a white heat. They are insoluble in concentrated 
nitric and hydrochloric acids and are attacked with difficulty by hot 
concentrated sulphuric acid, but they are decomposed when fused 
with sodium carbonate. 

The presence of sodium phosphate seems to be essential to the 
crystallisation of aluminium phosphate. If aluminium hydroxide or 
aluminium chloride is heated with phosphoric acid in # sealed tube, 
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only a fine crystalline powder is obtained, but if the phosphoric acid 
is replaced by a very acid solution of sodium phosphate, the alum. 
inium phosphate is obtained in distinct prisms. 

By varymg the proportions of the reagents, crystallised double 
phosphates may be obtained. Arsenic acid yields similar derivatives, 

C. H. B. 

Some Fluorine Compounds of Copper. By L. Baxsiayo 
(Gazzetta, 14, 74—84).—The compounds formed by the action of 
ammonia on cupric chloride, bromide, and iodide have been prepared 
and examined, but as the corresponding fluorine derivatives are un- 
known, the author thought it desirable to undertake their investiga. 
tion. 

Copper Fluorides.—A fluoride and an oxyfluoride of copper were 
described by Berzelius, but no analysis of the latter was made. The 
author endeavoured to prepare cupric fluoride, by mixing warm 
solutions of cupric sulphate and potassium fluoride, but found that a 
greenish-white precipitate of cupric oxyfluoride, CuF.OH, was at once 
formed, whilst potassium cupric sulphate remained in solution, and 
was deposited as the solution cooled, the reaction being 2CuSO,+ 
2KF + H,O = CuaF.OH + CuK,(SO,)., + HF. Similar results were 
obtained with cupric chloride except that no double potassium salt 
was formed. 

The oxyfluoride is formed with great readiness, for when cupric 
oxide or carbonate is added to solution of hydrofluoric acid, the oxy- 
fluoride begins to separate long before the acid is saturated. In order 
to prepare cupric fluoride, cupric carbonate is dissolved in aqueous 
hydrofluoric acid, and alcohol of 95 per cent. added, when the fluoride, 
CuF,,2H,0, is precipitated as a pale blue crystalline powder which is 
only sparingly soluble in water and is very readily decomposed, with 
formation of the oxyfluoride. This happens if the solution is heated ; 
the crystals decompose also in 4 or 5 days with evolution of hydro- 
fluoric acid if kept in a glass bottle, and more slowly in a platinum 
vessel. Cupric fluoride absorbs ammonia readily in accordance 
with the requirements of the equation CuF,,2H,0 + 3NH; = 
CuOHF(NH,),. + NH,F + H,O, yielding a product soluble in water; 
all attempts, however, to isolate a cuprammonium compound were 
ineffectual, the oxyflnoride being invariably obtained instead. 

Cupric Fluosilicate—This salt was prepared by Stolba’s method 
(J. pr. Chem. 102, 7) and twice recrystallised. It contains 6 mols. 
H,O (Marignac 6; Stolba 65), two of which it loses at 90°, or in a 
vacuum over sulpharic acid. When heated to 130—140°, it is decom- 
posed in accordance with the equation CuSiF,,6H,O = CuF.OH + SiF, 
+ HF + 5H,0, a residue of cupric oxyfluoride being left. Cupric 
fiuosilicate containing 4 mols. H,0, absorbs ammonia, but no cupram- 
monium derivative of hydrofluosilicic acid is formed. On treating the 
bright blue product of the reaction with water, a blue mass is left 
undissolved, consisting of silica and a cuprammonium compound ; the 
latter is suluble in dilute ammonia, and on heating this solution 
cupric oxyfluoride is deposited. The action of ammonia on the 
fluosilicate is therefore : CuSiF,,4H.O + 7NH; = CuF.OH,2NH; + 
5NH,F + SiO, + H,0. 
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The water of crystallisation in the fluorine compounds of copper 
seems to have great influence on the action of ammonia. It is 
ssible, however, that cuprammonium compounds might be formed 
from the anhydrous fluorides by the action of ammonia. o 
. E. G. 


Bromine Compounds of Tin. By B. Rayman and K. Pruis 
(Annalen, 223, 323—334).—Most of the results detailed in this paper 
have already appeared (Abstr., 1883, 424), the following are new :— 

Stannous bromide, SnBr2, prepared according to Baland’s method, 
by heating tin in a current of hydrobromic acid, and purified 
by distillation, forms a transparent crystalline mass of pale-yellow 
colour, melts at 215°5° to a pale-yellow transparent liquid, and re- 
solidifies at 215°. It has sp. gr. 5-117 at 17°. Water partly 
decomposes it with separation of a white oxybromide. 

A hydrate of stannous bromide, SnBr, + H,O, is obtained by 
dissolving tin in warm concentrated hydrobromic acid. It can be 
obtained crystallised in colourless needles or in thin prisms. Am- 
monium stannous bromide, (NH,).SnBr, + H,O, forms fine colourless 
needles. Ammonium stannous chlorobromide, (NH,),SnBr.Cl, + H,O, 
is obtained by strongly cooling mixed solutions of stannous bromide 
and ammonium chloride. It forms white porcelain-like crystals of the 
rhombic system, @: 6: c = 0°69588: 1: 0°77240. Observed faces 
coP, coPco, Pe. Crystals were also obtained containing less chlorine 
than the above. 

Stannic bromide is obtained by sublimation in small well-formed 
crystals showing numerous faces and possessing almost the lustre of 
the diamond. The following double salts are described; they are 
obtained by evaporation and crystallisation of mixed solutions of the 
component salts :— 

Sodium stannic bromide, Na,SnBr, + 6H,O, forms pale-yellow pris- 
matic crystals, very soluble in water. Calciwm stannic bromide, 


CaSnBr, ~ 6H,0, 


crystallises in slender needles and is very deliquescent. Strontium 
stannic bromide, SrSnBr, + 6H,O, could only be obtained mixed 
with stannic bromide as a pale-yellow, deliquescent, crystalline mass. 
Magnesium stannic bromide, MgSnBr, + 10H,0, forms deliquescent 
pale-yellow tabular crystals. Manganous stannic bromide, MnSnBr, + 
6H.O, forms large pale-yellow deliquescent crystals. Ferrous stannic 
bromide, FeSnBr, + 6H,O, forms granular crystals of green to yellow 
colour. Nickel stannic bromide, NiSnBr, + 8H.O, forms apple-green 
granular deliquescent crystals. Cobalt stannic bromide, CoSnBrg 
+ 10H,0, is obtained in yellowish-red tabular deliquescent crystals. 
A. J. G. 


Idunium,a New Element. By M. Wessxy (Dingl. polyt. J., 253, 
391).—The author found an element resembling vanadium in a minePal 
obtained from the Aquadita Mine, La Plata. This mineral was com- 
posed mainly of zinciferous lead vanadate. On treating the 
vanadic acid with ammonium chloride, ammonium vanadate is pre- 
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cipitated, idunic acid remaining in the mother-liquor, which on 
addition of ammonium sulphide is separated as red idunic oxide. 
D. B. 


Arsenovanadic Acid. By P. Frrnanpez (Ber., 17, 1632)~— 
Chemically pure vanadic acid, obtained by precipitating ammonium 
metavanadate with nitric acid, is added in excess to a warm concen- 
trated solution of arsenic acid, and the whole boiled for some hours, 
The solution is then filtered and concentrated, when brilliant gold- 
coloured crystalline nodules are obtained. The arsenovanadic acid 
thus formed has the composition As,O;,V,0;,11H,0. 

A. K. M. 


New Tungstoborates. By D. Krein (Compt. rend., 99, 35—37). 
—When 3 parts of boric acid are dissolved in a boiling solution of 
4 parts of sodium paratungstate, the liquid yields no precipitate with 
inorganic acids. The excess of boric acid and the borates which are 
formed are removed by crystallisation, when a heavy mother-liquor is 
obtained closely resembling that produced by the action of boric acid 
on normal sodium tungstate (Abstr., 1881, 224, and Compt. rend. 91, 
1070). When this mother-liquor is evaporated over sulpharic 
acid, it deposits the disodium tungstoborate previously described. If 
the still liquid portion is acidified with hydrochloric acid and mixed 
with barium chloride, it yields a pulverulent white precipitate, and the 
filtrate on concentration deposits rhombohedral crystals which are 
under examination, and afterwards triclinic prisms, which when 
recrystallised yield a salt crystallising in quadratic octahedra—in all 
probability di-barium tungstoborate (loc. cit.). The triclinic salt 
has the composition 10OW0O;,B,0;,2BaO + 16H,0. 

If the mother liquor from the sodium tungstoborate is concentrated 
without addition of hydrochloric acid, it yields first a pulverulent 
deposit and afterwards monoclinic crystals which have the same 
composition as the triclinic crystals already described, and like them 
are decomposed by recrystallisation. C. H. B. 


Double Chlorides of Chromium. By L. Goprrror (Compt. 
rend., 99, 141—144).—The amorphous violet substance obtained when 
an excess of hydrochloric acid acts on potassium dichromate in pre- 
sence of a little alcohol is not pure chromic potassium chloride, but is 
a mixture of this salt with chromic chloride. Compounds of chromic 
chloride with other metallic chlorides are formed whenever the two 
chlorides are brought in contact in presence of hydrochloric acid of 
at least 32°5 per cent. Combination is promoted by elevation of 
temperature, but is prevented within certain limits by the presence 
of water. The best method, however, of preparing the chromic potas- 
sium chloride, Cr.Ck,4KCl, for example, is to mix 700 grams of 
alcohol with 300 grams of finely powdered potassium dichromate, and 
pass chlorine gas into the mixture for six or eight hours. The 
theoretical yield of the double chloride is obtained as a violet-red 
precipitate. 

The double chlorides obtained by this. method form crystalline 
powders of various colours, the colour deepening and varying in tint 
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with elevation of temperature. They can be obtained in distinct 
crystals by heating the powders with a sufficient quantity of 40 per 
cent. hydrochloric acid in sealed tubes at 120—130°, and cooling very 
slowly. The double chlorides are very stable even at a high tem- 
perature, but they decompose rapidly in presence of a trace of 
moisture. When thrown into water, they at tirst dissolve with their 
characteristic colour, but the double salt quickly decomposes with 
formation of hydrochloric acid, the chloride of the second metal, and an 
oxychloride which crystallises with difficulty. Decomposition ceases 
when the liquid contains 32°5 per cent. of free hydrochloric acid. 


Double iodides and bromides are obtained under the same condi- 
tions. C. H. B. 


Chromic Acid and Chromic Anhydride. By H. Moissan (Compt. 
rend., 98, 1581—1583).— Purification of Chromic Anhydride.—In order 
to purify chromic anhydride from sulphuric acid, which it frequently 
contains, it is very carefully fused in a platinum capsule, heated until 
the greater part of the sulphuric acid is driven off, and the contents 
of the capsule then poured on to a porcelain slab. The unexpelled 
sulphuric acid runs out first, and the chromic anhydride which after- 
wards flows from the capsule and solidifies almost instantly contains 
but traces of sulphuric acid. 

Chromic Acid.—An excess of chromic anhydride is mixed with a 
small quantity of water, the mixture heated at 100° for a short time, 
and the liquid poured off and cooled in melting ice. After some time, 
it deposits small red highly deliquescent crystals which melt readily, 
and give off water when heated, leaving chromic anhydride. The 
crystals have the composition H,CrQ,. 

Action of Hydrochloric Acid Gas on Chromic Anhydride—When 
purified and dry chromic anhydride is treated with hydrochloric acid 
gas, chromyl dichloride is formed at ordinary temperatures, and the 
reaction is accelerated by heat. The water which is also produced 
decomposes part of the chromy! dichloride, and yields an oily sub- 
stance entirely soluble in water. This substance was obtained by 
Dumas, but has not been analysed. Hydrobromic and hydriodic 
acids under the same conditions give no similar reaction. Perfectly 
dry chlorine has no action on chromic anhydride, but if it contains 
hydrochloric acid, or if it contains water and is heated at 150°, 
chromy] dichloride is formed. 

The chromates of the alkalis, barium, lead, and silver all yield 
chromyl dichloride when treated with hydrochloric acid gas. 

C. H. B. 


Sulphur Compounds of Molybdenum. By G. Kriss (Ber., 17, 
1769—1774).—In a previous communication (this vol., 160) the 
author described, under the name of orthoxythiomolybdates, a series 
of salts derived from an acid, H,MoO,S,, lying midway between 
H,MoO, and H,MoS,. He has now obtained other intermediate acids, 
and therefore proposes to modify his nomenclature by calling the 
above compounds dithiomolybdates. The following table contains the 
new compounds he has obtained :— 
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Name. Formula. Character. | Behaviour with water, 


Sodium monothiomolybdate..| Na,MoO,S | Pale yellow | Soluble to golden solv. 
crystalline | tion. 
Potassium dithiomolybdate ..| K,MoO,S, | Golden yel- | Soluble. 
low needles 
Potassium sulphomolybdate..| K,Mo,S,0; | Yellow mo- | Soluble. 
noclinic 
prisms 
Perthiomolybdie acid .......| H MoS; Red, amor-| Very sparingly soluble, 
phous 
Hydrogen potassium perthio- | KH MoS, Red, crystal- — 
molybdate line 


The three first-named salts were obtained by melting together 
molybdic acid and the respective alkaline carbonate, and treatment of 
the melt with alkaline sulphide. The free acid may be obtained from 
the last salt in the above list by treating it with acetic acid. Potas. 
sium sulphide dissolves this acid to a brownish-red solution, which 
probably contains K,MoS;. This salt is, however, very unstable, and 
its solution is decomposed by boiling with evolution of hydrogen sul- 
phide, separation of sulphur, and formation of molybdenum trisul- 
phide. Te A 


Sulphur Compounds of Molybdenum. By G. Kriiss (Annalen, 
225, 1—57).—In this paper a fuller account is given of the prepara- 
tion and properties of sulphur compounds of molybdenum described 
by the author in the Berichte (this vol., p. 160, and preceding 
Abstract). The principal classes of compounds here investigated are 
the oxythiomolybdates, the thiomolybdates, and the perthiomolyb- 
dates. 

Oxythiomolybdates, intermediate between the molybdates and the 
thiomolybdates, are divisible into several series according as the 
oxygen-atoms of molybdic acid are replaced by sulphur. Monothio- 
molybdates of general formula M’,MoO,S, in which M’ represents 4 
monatomic metal. The sodium salt obtained by treating sodium tr- 
molybdate with sodium hydrogen sulphide is a hygroscopic golden 
substance, a solution of which gives a blue coloration with sulphuric 
acid, probably due to the liberation of monothiomolybdic acid. Di 
thiomolybdates of general formula M’',MoO,S,, obtained by passing 
hydrogen sulphide into cqncentrated solutions of the molybdates in 
the alkaline hydrates, crystallise in golden or reddish-golden needles. 
Derivable from them are the pyrodithiomolydates of general formula 
M’HMo.0,8;, the salts of an acid, H,Mo,0,S8, (2H,Mo,0,8, — H,S), 
which stand in the same relation to dithiomolybdates as ortho- to 
pyro-phosphoric acid,* the ammonium salt of which, on treatment 
with ammonia, is reconverted into the ammonium salt of dithio 


* In the Abstract mentioned, the last two lines on p. 160 should read thus: Am- 
monium pyroxythiomol) bdate is a reddish golden precipitate, having the composi- 
tion NH,.HMo,0,8s, the salt of an acid, H,Mo,0,8, (= 2H,Mo0,8, — H,S), &e. 
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molybdic acid, thus: NH,HMo,0,8, + NH; = (NH,).Mo0,S, + 
MoO0.S. Solutions of the alkuli pyromolybdates give brown or 
reddish-brown precipitates with solutions of salts of aluminium, 
chromium, manganese, copper, lead, silver, and uranium; and yellow 

recipitates with mercury, platinum, lanthanum, and cesium salts. 
There is also described a potassium thiomolybdate, K,Mo,8,0,, pre- 
pared by dissolving potassium trimolybdate in potassium hydrosul- 
phide, with addition of alcohol. A red oil is precipitated, from which 
golden-yellow monoclinic prisms can be separated. This salt can be 
distinguished from potassium thio- and dithio-molybdate by forming 
an immediate precipitate with solutions of barium salts. 

Thiomolybdates, M,MoS,, obtained by passing hydrogen sulphide 
into solutions of the molybdates in concentrated alkalis, are brilliant 
red compounds, crystallising in the rhombic system. If the alkalis 
be more concentrated, salts are formed of the composition M’,Mo,S,, 
called basic thiomolybdates, of which the potassium salt crystallises in 
red rectangular plates. Its aqueous solution gives yellow precipitates 
with calcium, strontium, and magnesium salts, golden-brown with 
manganese, and olive-green wit cadmium salts. 

The oxythio- and thio-molybdates give a golden-green coloration to 
a Bunsen flame ; the absorption spectrum of aqueous solutions of the 
oxythiomolybdates is at the most refrangible end of the spectrum, 
but of the normal thiomolybdates at the red end. 

Perthiomolybdates.— In the course of the preparation of molybdenum 
tetrasulphide, there was obtained a certain quantity of blood-red 
crystals of the composition KHMoS,, probably formed by the action 
of hydrogen sulphide on potassium pyrothiomolybdate, an inter- 
mediate product of the reaction, thus: K,Mo,0, + H,S = KHMoS, + 
KHS + MoS8,. In solutions of this salt, dilute acids cause a preci- 
pitation of perthiomolybdic acid, H,MoS,, insoluble in water and 
alcohol. It readily gives off hydrogen sulphide, and is converted 
into molybdenum tetrasulphide. This potassium salt forms the first 
case of an acid primary thio-salt ; it may be reproduced from the acid 
by heating it with potassiam hydrosulphide. 

In conclusion, brief mention is made of sulphur-derivatives of 
vanadic and manganic acids. V. H. V. 


Mineralogical Chemistry. 


Presence of the Diamond in an Indian Pegmatite. By 
Cuarer (Ann. Chim. Phys. [6], 2, 284—283).—After noticing the 
various theories as to the origin and formation of the diamond, the 
author announces that he has found diamonds in situ in a pegmatite, 
in Nizam, in the Presidency of Madras. The results of his observa- 
t.ons show that the pegmatite contains epidote to a large amount, and 
also oligoclase and microcline, and it seems more than probable that 
it is this rock which has furnished the diamonds —— in the 
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various deposits worked in Hindostan. There appears to be more 
than one mode of formation of. the diamond, as it would be ve 
difficult to show any analogy between the pegmatite and either the 
magnesian mud of the South African diamond beds, or the rock 
which has given rise to the latter by its disintegration, as it contains 
no granitic fragments. 

As the diamond has been found in a rock as ancient as pegmatite, 
it may be found in all the products of the erosion or disintegration of 
pegmatite; that is to say, in the quartzites with or without mica, in 
the clays, in pudding-stones, &c. Moreover, the presence of the 
diamond in itacolumites and other secondary rocks, accompanied by 
crystallised quartz, apatite, rutile, oligist, &c., is no evidence that it 
has been formed in the sedimentary deposits. C. E. G, 


Origin and Distribution of Phosphorus in Coal and Cannel 
Coal. By A. Carnor (Compt. rend., 99, 154—156).—The presence 
of phosphorus in coal ash has already been observed by several 
chemists, The author has determined the amount of this element in 
various fossil plants, and in different samples of coal, with the follow. 
ing results :— 


P per cent. 


S —/ 
3. 1f. 
Fossil calamodendrom 0°00195 0°00245 
»  cordaites 0°00082 traces 
»  lepidodendron traces 
»» psaronius (fern) ; 0°00712 
Mineral charcoal 0:00399 
Coal from Commentry 0°00163 
- Ferriéres 0°01385 
Anthracite 0°01467 
Cannel from Commentry 0°04260 0°03912 
Lancashire . 002852 
0°02246 
traces 
0°00572 
“ Virginia 0°02771 
Paraffin shale from New South 
0°01956 
Boghead cannel from Autun .... traces 
1. i Frioul see 0°06275 


Microscopic examination shows that cannel is composed of decom- 
posed vegetable fragments of very various character, but generally 
contains a large number of spores or pollen grains very irregularly 
distributed (Renault). The two specimens which were almost free 
from phosphorus were found to be equally free from spores. Analysis 
of the spores and pollen of the modern representatives of carboni- 
ferous plants (Lastrea, Polystichum, Osmunda, Lycopodium, &c.) 
shows that these parts are very much richer in phosphorus than the 
other. organs of the plants. It follows that the greater part of the 
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phosphorus present in coal has been derived from the spores and the 
pollen of the plants from which it has been formed. 

In the same piece of coal, there are frequently alternate brilliant 
and dull layers, the former having been derived from the wood, bark, 
and roots, the latter from the leaves and other débris. Ina sample 
from Commentry the dull layers gave 10°5 per cent. of ash, and con- 
tained 0°00815 per cent. of phosphorus; the bright layers contained 
3°8 per cent. of ash and 0:00326 of phosphorus. C. H. B. 


Deposit of Saltpetre (Potassium Nitrate) at Cochabamba, 
Bolivia. By Sacc (Compt. rend., 99, 84—85).—To the east of 
Cochabamba, near the village of Arané, there is an immense saline 
deposit of the composition: Potassium nitrate, 60°7; borax, traces of 
sodium chloride and water, 30°7; organic matter,8°6 = 100. The 
soil on which this deposit rests is brown and inodorous when dry, but 
when moistened it evolves ammonium carbonate and hydrosulphide. 
It has the composition :—incombustible residue, 74°2 ; borax and salts, 
155; organic matter, water, and ammonium salts, 10°3 = 100. The 
incombustible residue consists of very fine sand, and a very large pro- 
portion of calcium, iron, and magnesium phosphates. The saltpetre 
has been formed by the oxidation of the ammoniacal salts in the soil 
in presence of potash and soda derived from the decomposition of the 
slates on which the soil rests. The potassium nitrate has reached the 
surface by capillary action, whilst the more soluble sodium nitrate 
has been washed down by the rains to the drier and hotter districts 


along the coast. Fossil bones are very eommon in the district, and 
it is possible that this deposit at Arané, which is sufficient to supply 
saltpetre to the whole world, is the product of the decomposition of a 
gigantic deposit of prehistoric animals, C. H. B. 


Pinnoite, a New Borate from Stassfurt. By H. Sravre (Ber., 
17, 1584—1586).—This mineral differs in its chemical and physical 
properties from the borates previously found at Stassfurt. It has a 
sulphur or straw-yellow colour, but is sometimes green, with a shade 
of red or grey. Hardness is 3—4; sp. gr. = 2°27. . Its formula is 
MgB,0,,3H,0. When heated, it decrepitates, becomes white, and 
melts with some difficulty, imparting a green coloration to the flame. 
Mineral acids dissolve it readily on heating. When boiled with 
water, an alkaline liquid is obtained, from which a flocculent precipi- 
tate separates, but redissolves as the solution eools, A. K. M. 


Haydenite. By H. N. Morse and W.S. Baynry (Amer. Chem. J., 
6, 24—25).—This mineral from Baltimore was first described as 
an independent species by Cleaveland, and confirmed by Levy’s 
assertion of its monosymmetric form. J. D. Dana and Des Cloizeau 
have, however, found the mineral to be really rhombohedral, like 
chabazite; but the only two published analyses by B. Silliman and 
Delesse do not agree with each other, or with Rammelsberg’s formula 
for chabazite. The author has analysed an apparently undecom- 
posed material, with the result that its composition agrees with the 

4r2 


1272 ABSTRACTS OF CHEMICAL PAPERS. 


chabazite formula, and haydenite is, therefore, chemically and physi. 
cally identical with chabazite. 


Si0,. Al,Os3. Fe,03. CaO. MgO. BaO. K,0. H,0. 

4929 1806 079 513 O86 146 316 21:31 = 10007 

4919 1807 088 S19 O86 148 284 2131 = 998] 
H. B. 


Avalite. By S. M. Losanitscn (Ber., 17, 1774—1775).—Avalite is 
the name the author gives to a new chromium mineral which he has 
obtained from the neighbourhood of Mount Avala, near Belgrade, 
This mineral occurs in clay, and many minerals from that district, in 
the form of small green scales. The author freed it from clay, &,, 
by levigation, the mineral being specifically lighter than the clay. 
This mineral is not attacked by the ordinary acids, but is easil 
decomposed by means of hydrofluoric acid, or by fusion with alkaline 
carbonates. The analyses gave the following results :— 


IL. TIT. 
55°59 61°52 
10°39 9°82 
16°60 14°14 

3°69 2°51 

2-55 1:28 

: 1-74 1:20 
Chromite ‘6 1:80 3°43 
H,0 (hygrescopic). “BS 1°39 0°73 
Loss on ignition .. of 5°42 4°48 


99°17 99°11 


The author considers the water, chromite, iron, and magnesium to 
be impurities. The green colour of much of the quarzite occurring in 
serpentine from the district of Belgrade is due te the presence of 
avalite. L. FT. T. 


Origin of Phosphorites and Ferruginous Clays in Limestone 
Districts. By Dirvtarair (Compt. rend., 99, 259—262).—From 
numerous analyses of phosphorites and the associated rocks, the 
author concludes that the calcium phosphate existing in the caverns 
in the south-west of France does not represent one-tenth of that which 
existed in the limestone which has been removed during the forma- 
tion of the caverns. The ferruginous clays which accompany and 
often cover the phesphates have the same composition as the residue 
obtained when the rocks forming the walls of the cavern are treated 
with a dilute oxidising acid. Substances such as manganese, nickel, 
cobalt, zinc, copper, and iodine, which exist in very small quantities 
in the ordinary rocks of the phesphatic districts, are found in rela- 
tively high proportion in the phosphorite and the clays associated 
with it. It is possible, therefore, that the phosphorites in the south- 
west of France have been extracted from the surrounding rocks by 
chemical reactions in the wet way. C. H. B. 
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The Granite District of the Black Forest. By J. H. Kxoos 
(Jahrb. f. Min., 1884, 1, 66).—The principal rock of the middle 
portion of the Wiesen Valley is a coarsely granular biotite-granite, 
which differs from the ordinary granite of the Black Forest in that 
muscovite is always absent. In this granitic mass, other crystalline 
rocks are frequently met with, both in veins and in irregular masses. 
The description of these rocks in the neighbourhood of the Wiesen 
Valley, forms the subject of this paper, special attention being paid 
to the diorites and gabbro of Ehrsberg, Waldmatt, and Kastel. 

This granitic district of the southern portion of the Black Forest 
presents remarkable examples of the structural and physical dif- 
ferences between minerals of the same or similar composition from 
the older and more recent massive rocks, and also of the alterations and 
decompositions to which these minerals have been subjected after they 
have built up the rocks. The structure and physical properties of 
the orthoclase, the principal mineral in the predominating biotite- 
granite, are totally different from those of the potash felspar usually 
met with in similar districts of the more recent crystalline rocks. A 
labradorite, perfectly and uniformly filled with a powder rich in 
manganese, like that presented in the Ehrsberg gabbro, is unknown 
in more recent eruptive rocks. Diallage and the green radiated horn- 
blende occur in this district in a form totally different from that 
usual in trachytes, basalts, and other more recent rocks. The 
occurrence of the quartz proves that it has crystallised out under 
unusual conditions, or that subsequent metamorphism has, to a great 
extent, taken place. An excellent example of the subsequent altera- 
tion of a mineral by the action of water is preseuted by the conversion 
of labradorite into an albite and zeolitic mineral. The various stages 
of this alteration may be seen both in the granite itself and in the 
rock masses subordinate to it. As examples may be mentioned the 
alteration of the plagioclase from the granitic and dioritic rocks into 
mica-like minerals, tinally resulting in perfect pseudomorphs; and 
secondly, the alteration of the biotite of the finely granular granites 
into mica, which occurs to a small extent in the Ehrsberg diorite, and 
in a very well-marked manner in the Kastel gabbro; the alteration 
of the biotite of the finely granular granites into a soft scaly unelastic 
substance; the alteration of olivine into serpentine in the Ehrsberg 
picrite ; the alteration of augite or hornblende in the minettes into a 
new fibrous yellow mineral, the exact nature of which has not yet 
been determined ; and the alteration of the pinite and other con- 
stituents in the pinite-porphyry, are further examples. — 

B. H. B. 


Mica-diorites and Kersantites of Southern Thuringia and 
the Frankenwald. By R. Péutmann (Juhrb. f. Min., 1884, Beilage, 
67—160).—The vein rocks, rich in mica, occurring in the northern 
flank of the Fichtelgebirge, described by Giimbel as “‘ lamprophyry,” 
are, for the most part, kersantites; mica-diorites and minettes occur 
toa smaller extent. The kersantites are porphyritic rocks, and con- 
tain as constituents brown magnesium mica, felspar, augite partially 
replaced by hornblende, quartz, calcite, titanite, apatite, magnetite, 
and chromite. The magnesium mica was always found to be optically 
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biaxial. It probably belongs partly to anomite, and partly to mer. 
oxene. In order to determine the chemical nature of the magnesium 
mica, that from the Birenstein rock was analysed, giving the follow. 
ing results :— 


SiO, TiO.  Al,Os. Mn,O5. FeOs. FeO. CaO. M0. 
38°72 0°75 16°26 trace 7°40 5°25 1°86 18°74 


K,0. Na,O. F. H,0. Total. Sp. gr. 
8°89 trace trace 2°60 100°47 2°88 


The felspar is, for the most part, triclinic (oligoclase, labradorite) ; 
but orthoclase is also present. The rather light coloured monoclinic 
augite on decomposing hardly ever passes into uralite, but into 
chloritic products. The presence of chromite crystals is worthy of 
note. The calcite is always of a secondary nature. The same is, toa 
certain extent, true of the quartz, if the porphyritic crystals are not 
taken into account. 

The mica diorites are sometimes rich in augite and hornblende, as, 
for example, in the rock from Marlesreuth; at other times these 
bisilicates are entirely wanting, as is the case in the rock from 
Kédelschutz. 

Contact alterations of the kersantite were observed, both in the 
rock itself and in the limestones and slates, but they are of slight 
importance. The kersantites do not essentially differ in structure and 
mineralogical composition from those known in other districts. The 
term “lamprophyre ” is consequently incorrect from a petrographical 
point of view, more especially as it was used as a collective name for 
rocks of different classes. B. H. B. 


Composition of the Water of the New Mineral Springs at 
Freyersbach. By K. Birysaum (Ber., 17, 1614—1615).—The com- 


Parts per 10,000. 


Alfred’s 
spring. 


Friedrich’s 
spring. 


Lithion’s 
spring. 


Ferrous bicarbonate .......++. 
Calcium bicarbonate .. 
Magnesium bicarbonate ........ 
Tricalcium phosphate......... ” 
Calcium sulphate...........+4. 
Potassium sulphate............ 
Sodium sulphate .........0+00+ 
Sodium bicarbonate............ 
Magnesium chloride .......... 
Lithium chloride.............. 
Diliete OEM. cc cccccccccccccs 
Carbonic anhydride 

Nitrogen .ocece -sccccccccsess 


0°4410 
10 °3995 
3 0778 
0 0500 
0 0843 
0 °3369 
6 *2008 
1 0206 
0 *2426 
0 ‘0917 
0 °9308 
16 *7847 
0 ‘0130 


0 *5875 
2750 
“4949 
0075 
1465 
*3962 
9940 
*3499 
1967 
"1300 
“0841 
‘7149 
5525 


~ 


~ 
KF SOrOoOCNPOanwCcCr oe 


0 *3040 
15 2425 
4 °6233 
traces 
0°1197 
2 °7954 
6 °5662 
2°1930 
0 °2869 
0°1754 
1 -0236 
16 *6063 
0°0161 


—— 


40 1737 


54 ‘9297 


49 ‘9524 


O mer. 
1esium 
ollow. 


Gaseous Constituents. 


Mg0. 
18°74 
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sition of this water is similar to that of the mineral water examined 
by Bunsen (Zeit. Anal. Chem., 1871, 10, 391), but differs from the latter 
in the proportion of the constituents, and in containing a considerable 
amount of lithium salts, as shown in the table, p. 1274. 


Water. 


“1275 . 


Number of Cubic Centimeters in 10,000 grams 


Alfred’s Friedrich’s Lithion’s 
spring. spring. spring. 
“ite) ; 
clinic Total carbonic anhydride ...... 13,434 °9 17,219 “5 15,546 *2 
into Loosely combined do. ....- 2,447 ‘2 3,594 °0 3,548°3 
hy of Total combined do.  ...ee. 4,894 *4 7,188 -O 7,096 °6 
yo Free carbonic anhydride........|  8,540°5 10,031 *5 8,449 6 
toa PED .a6sbidddesviivncnend 10°3 1,235 ‘9 12°8 
2 not 
Temp. of water (that of the air 11°7° 11-6 11°5° 
», a8 being 10°4°) 
ene Sp. gr. at 12°... cc ceccvccccoes 1 -0025 1-0035 1 *0025 
rom 
the 
ight 
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Properties of Liquid Methane and its Use as a Refrigerator. 
By S. Wrostewski (Compt. rend., 99, 136—137).— The methane 
employed was obtained by heating sodium acetate with soda-lime, 
and was liquefied by means of liquid ethylene. Its critical tem- 
perature is —73°5° and the critical pressure 56°8 atmos. The fol- 
lowing table shows the relation between the boiling point and the 


pressure :— 


Atmos. Boiling point. 
56°8 — 735° 
52°5 — 759 
” 24°9 — 98:2 
16°4 — 1134 
6°7 — 130°9 


At atmospheric pressure, methane does not solidify, but boils 
between —155 and —160°, and thus gives a temperature intermediate 
between those obtained with liquid oxygen and liquid ethylene re- 
spectively, C. H. B. 


Behaviour of Ethylidene Chloride with Ethylamine and 
Amylamine. By A. W. Hormayn (Ber., 17, 1907—1908).—When 
ethylidene chloride is heated with ethylamine, collidine and ethyl 
chloride are formed, together with small quantities of ammonia and 
triethylamine :— 
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I. 4C,H,Cl, + 7NH,Et = C,H,,N,HCl + 6NH,Et,HCl + EtCl. 
II. 3(NH,Et,HCl) = 2NH,Cl + NEt,HCl. 


Amylamine yields collidine, diamylamine, triamylamine, and 
ammonium chloride. 
Acetamide also yields collidine, together with acetic chloride. 
a he 


Action of Chlorine on Isobutylene. By Cuécnovuxorr (Bull. 
Soc. Chim., 41, 253—254).—The action of chlorine on isobutylene 
does not give rise to a chloride of that hydrocarbon, but to two iso. 
meric chlorisobutylenes. The first, isocrotyl chloride, CMe,:CHCI, 
forms isobutaldehyde when the aqueous solution is heated ; and when 
warmed with sodium ethylate, it yields ethyl isocrotyl ether. The 
second chlorisobutylene distils at 72—78°, and is insoluble in water. 
On heating it with a solution of potassium carbonate, it yields an 
alcohol boiling at 111—115°. This combines with bromine, forms a 
crystalline alcoholate, and evolves hydrogen chloride when treated with 
phosphorus pentachloride. The corresponding ethereal acetate boils 
at 119—121°. The constitution of this chlorisobutylene is probably 
CH,:CMe.CH,Cl, and that of the aleohol CH,:CMe.CH,.OH. 

W. R. D. 


Caucasian Petroleum. By Markownikorr and Octosine (Bull. 
Soc. Chim., 41, 258).—Hydrocarbons of the C,H: series, called by 
the authors naphthenes, constitute the principal part of Caucasian 
petroleum. The members of this group of hydrocarbons do not form 
nitro-derivatives, and resemble the paraffins in not yielding additive 
compounds, and also in the formation of alcohols from the chlorinated 
derivatives. Certain of the chlorinated derivatives are convertible, 
by abstraction of hydrogen chloride, into hydrocarbons of the C,,Hox_, 
series, which behave like unsaturated compounds, and may be termed 
naphthylenes.* When oxidised, the naphthenes form oxidation-pro- 
ducts or are converted into higher isologues, and thus possess all the 
characters of closed-chain hydrocarbons. The portion of Caucasian 
petroleum having a higher boiling point, probably contains hydro- 
carbons of the C,H»_, and C,H;,_, series, whilst 10 per cent. of the 
petroleum consists of benzenoid hydrocarbons belonging to known 
series, and also to a series of hydrocarbons isomeric with styrolene 
and its isologues. These compounds furnish brominated derivatives, 
but no additive compounds. Their benzenoid character is exhibited 
in the formation of nitro- and sulpho-derivatives. The petroleum also 
contains acid and neutral compounds containing oxygen. 


W. R. D. 


Preparation of Cyanides and Ferrocyanides from Trimethy]l- 
amine. By E. Witim (Bull. Soc. Chim., 41, 449—451).—This 
paper describes the commercial application of the decomposition of 
trimethylamine at a red heat by which the whole of the nitrogen is 
obtained as hydrocyanic acid and ammonium cyanide, together with 


* It would be better, perhaps, to call these hydrocarbons naphthines (analogous 
to ethine), seeing that the term naphthyl has long been used to signify the hypo- 
thetical radical C,)H;.—C. E. G. 
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eous hydrocarbons. The vapour of trimethylamine is passed into 
a retort heated to bright redness, and the products are passed first 
into sulphuric acid, where the ammonium cyanide is converted into 
hydrocyanic acid ; and secondly into a solution of soda, potash, or 
calcium hydroxide, where the acid is converted into the corresponding 
eyanide. In this way, concentrated solutions of the cyamides are 
obtained, while the gaseous hydrocarbons, free from ammonia and 
hydrogen cyanide, pass on and are collected for use in lighting the 
works. From the solution of alkaline cyanide, the corresponding 
ferrocyanide is obtained by adding ferrous oxide, freshly precipitated 
from a solution of ferrous chloride by milk of lime, and this liquid 
after filtering yields, without further concentration, crystals of ferro- 
cyanide, which are as pure as those obtained after the third crys- 
tallisation by the older method. The process appears to have an 
important bearing on the economical utilisation of the residues from 
molasses. W. R. Dz. 


Constitution of some Simple Cyanogen-compounds. By 
G. Catmets (Compt. rend, 99, 239—241).—When finely powdered 
mercuric cyanide is heated with an equal weight of methyl iodide in 
sealed tubes at 110°, the products are mercuric iodide, methylcar- 
bamine, and a tarry substance formed by the polymerisation of the 
carbamine at the moment of its formation. Zinc cyanide must be 
boiled for at least two days with ethyl iodide (in a flask with an in- 
verted condenser), in order to obtain an appreciable quantity of 
ethylearbamine. The failure of this reaction with certain cyanides 
is due to the fact that thé conversion of these cyanides into iodides 
requires a temperature at which the carbamine is decomposed. 

When an ethereal solution of zinc-ethyl is mixed with an ethereal 
solution of cyanogen iodide, zinc cyanide is precipitated and ethyl 
iodide is formed. The addition of an ethereal solution of cyanogen 
iodide to dry zinc methyl iodide, however, produces a considerable 
development of heat, and zinc iodide, zinc cyanide, methyl iodide, and 
methylcarbamine are formed. When an ethereal solution of mer- 
curic methide is heated with an equivalent quantity of cyanogen 
iodide in a sealed tube at 50°, mercuric cyanide is formed; but if the 
temperature is raised to 100°, the inverse reaction takes place and 
ethylearbamine is produced. The action of cyanogen iodide in 
ethereal solution on metallic zinc yields zinc cyanide and free iodine, 
the latter slowly combining with the excess of zinc. It is evident 
that in these reactions the metallic cyanide is formed in preference 
to the iodide, but this fact does not determine the constitution of 
cyanogen iodide, for a metallic cyanide is always an intermediate 
product of the action of this substance on organo-metallic radicles. 
When, however, an ethereal solution of aluminium-ethyl is mixed 
with a similar solution of cyanogen iodide, aluminium iodide and 
acetonitrile are produced, but no trace of ethylcarbamine is formed. 
It follows that the constitution of cyanogen iodide is represented by 
the formula N=C—I, and is strictly analogous to the constitution of 
the chloride and bromide. 

These reactions confirm the existence of two distinct groups, 
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cyanides and isocyanides, amongst the most simple compounds of 
cyanogen. C. H. B. 


Ethereal Salts of Cyanuric Acid. By Ponomarerr (Bull. Soc, 
Chim., 41, 315).—The ethereal salts of cyanuric acid were obtained 
by the action of sodium methoxide and ethoxide on cyanogen iodide 
or bromide, or on the polymerides of the latter. These compounds 
combine with mercuric chloride, and when ethyl cyanurate is heated 
at 180—200°, it is converted into ethyl isocyanurate. Heated to 4 
moderate extent with baryta-water, barium diethyl isocyanurate is 
formed; the corresponding acid is isomeric with that obtained b 
Limpricht. The ethereal salt can be reformed by heating the lead 
salt of the acid with ethyl iodide. The acid obtained by decomposing 
the ethereal salts of cyanuric acid with potash is identical with that 
derived from carbamide. The same ethereal salts can be obtained by 
heating the silver salt of cyanuric acid with ethyl or methyl iodide, 
but .there are also produced the corresponding salts of isocyanaric 
acid. When monopotassium and dipotassium cyanurates are treated 
in @ similar manner at 18°, the first salt gives rise to the diethyl- 
derivative, and the second salt to the triethyl-derivative of cyanic 
acid. The author concludes that the salts of the formula (CONEt), 
are more stable than those of the formula (CNOEt);. 

W. R. Dz 


Specific Volumes of Normal Fatty Acids and Alcohols. 
By A. Zanver (Annalen, 224, 56—95).—The author has determined 
the sp. gr. and specific volume of the following compounds :— 


Sp. gr. at 
Sp. a the boiling | Spec. vol. 
at O°. point. 


Acids. 


Formic 02 0c cccccccccccecece 

BOCHC cecccccccccece 

Propionic .......+-.+06+ 

Normal butyric .. 

Iso ma 60.60: 006506 

Normal valeric..........+.+- 
CBPTFOIC cc cccecccees 
HeOpeoss occ ccccccce 
OCHOIC 2c cevececccecs 


1°1175 
0°9372 
0 *8589 
0 ‘8099 
0 °8054 
0°7828 
0°7589 
0°7429 
0°7264 


SPeSezERe 
SARSSESHH 


cooococoOore}K. 


+ 


Alcohols. 


Methyl ....cccecccccccccces : ‘ 0°7483 
Normal propyl..........+++- : . 0 °7369 
DUCFL 6 0000 cece cece ‘ : 0°7247 
amyl 20.0 ccccvccece . "828: 0°7117 
Beryl cc cccescccccce ' : 0 °6958 
heptyl ....ccccceees . . 0 6876 
OEE ce ccccccccccce ‘ . 0 6807 
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The author has also determined the rate of expansion of these 
liquids. The following table shows the volume they occupy at dif- 
ferent temperatures, the volume at 0° being taken as unity :— 


Alcohols. 


Normal propyl....... 


amyl ...ccce- 
hexyl. .....0 
heptyl ...... 
octyl... .esee. 


S 


Formic 


Propionic 
Normal butyric 
Isobutyric 
Normal valeric ........ 
9 —- CBPTONG 00 90 000 
heptoic........ 
OCtOIC ecccece 


a 

see! | | 
es 
On 


Action of Aluminium Chloride on a Mixture of Alcohols 
of the Paraffin Series with Ethyl Chlorocarbonate. By B. 
Pawtewsk1 (Ber., 17, 1606—1607).—The author finds this reaction is 
similar to that recently described by him in which ethyl phenylear- 
bonate is produced (this vol., p. 1005). Aluminium chloride, in con- 
siderable excess, is added gradually to a mixture of propyl alcohol 
with ethyl chlorocarbonate, and the whole allowed to remain for 
several hours; the mass is then warmed, when a violent action sets in 
accompanied by an abundant evolution of hydrochloric acid. The 
product is treated with water anda 10 per cent. solution of hydro- 
chloric acid, then dried and fractioned. The ethylic propylcarbonate, 


PrO.COOEt, obtained boils at 145°6° (corr.) ; its sp. gr. is 0°9532 at 
20°, A. K. M. 


Purification of Methyl Alcohol. By J. Recnavtp and VILLEJEAN 
(Compt. rend., 99, 82—84).—Methyl alcohol prepared from methy] 
oxalate almost always contains small quantities of some substance, 
possibly either acetone or ethyl alcohol, which yields iodoform when 
treated with iodine. To obtain perfectly pure methyl alcohol, the 
alcohol prepared from the oxalate is mixed with 10 per cent. of 
iodine, and sodium hydroxide added gradually until the reaction is 
distinctly alkaline. The liquid is then carefully distilled. In this 
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process the foreign organic substances are converted into iodoform, 
and the latter is decomposed by the alkali into an iodide and a 
formate. 

The peculiar saffron-like odour observed when iodine is mixed with 
an aqueous solution of potash or soda was obtained by the authors 
with iodine liberated by the action of chlorine on a solution of fused 
potassium iodide in water distilled with potassium permanganate, 
and recently fused sodium hydroxide. The glass vessels containing 
these substances had previously been strongly heated, and were 
exposed to the air as little as possible. It is evident therefore that if 
the odour is due to iodoform formed from traces of organic matter, 
the quantity of iodoform must be infinitesimal. C. H. 


Action of Zine Propyl on Acetic Chloride. By Marxownixorr 
(Bull. Soc. Chim., 41, 259—260). From analogy, it was expected 
that the reaction of zinc propyl with acetic chloride would give the 
tertiary alcohol, methyl dipropy! carbinol, but it is found to yield the 
secondary alcohol, methyl propyl carbinol, and propylene. This is 
explained by the action of water on the unstable compound 
CMePr,.ZnOPr, thus :-— 


CMe(C;H,;)2.Zn0C;H, + 2H,0 = C,H, + Zn(OH), + 
CHMe(C,H;).0H.* 
W. R. D.z 


Cetyl Alcohol and Cetylacetic Acid. By F. Krarrr (Ber., 17, 
1627—1631). In a previous paper (Abstr., 1883, 1075) the author 
described the preparation of hexadecyl alcohol by the reduction of 
palmitaldehyde, and proved its identity with the chief constituent of 
“cetyl alcohol” from spermaceti. Commercial cetyl alcohol (m. p. 
45—47°5°) contains also octodecyl alcohol, CjsH»O, and probably some 
lower homologues. The hexadecyl! alcohol and octodecyl alcohol may 
be separated by converting the mixture into the acetic ethers and 
fractioning. The purified octodecyl alcohol crystallises in white 
scales, melts at 59°, and boils at 21U° (15 m.m.), agreeing with the 
alcohol obtained from stearaldehyde (loc. cit.). To obtain cetylacetic 
acid, cetylmalonic acid is first prepared by the action of sodium ethyl- 
ate on ethyl malonate and cetyl iodide. Cetylmalonic acid, C\,H»0,, 
melts at 120—121°, and begins to decompose at about this temperature, 
whilst at 150—180° it rapidly breaks up into carbonic anhydride and 
cetylacetie acid, C\sH,O,. After purification this melts at 692’, 
crystallises in large nacreous plates, and is identical with ordinary 
(normal) stearic acid. Guthzeit states that the two are isomeric 
(Abstr., 1881, 408). A. K. M. 


Chemical Composition of Carnauba Wax. By H. Sriircke 
(Annalen, 223, 283—314).—Carnauba wax is obtained from Copernica 
cerifera, a Brazilian palm. It has been investigated by Berard (Bull. 
Soc. Chim. [1], 9, 41), Story-Maskelyne (this Journal, 1869, 87), and 


* This equation is obviously incorrect. Arguing from Butlerow’s results, the 
reaction should probably be represented, CMe(C;H;)..ZnOC;H; + 2H,0 = C;H; 
+ CsH, + Zn(OH), + CHMe(C,H;).OH.—W. R. D. 
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Piverling, who all find it to consist mainly of myristyl cerotate. In 
the alcoholic extract of the wax, Berard found free cerotic acid; 
Story-Maskelyne, on the contrary, found free myricyl alcohol, whilst 
Piverling found the substance soluble in boiling alcohol to be dis- 
tinguished from myricyl alcohol by its melting point and elementary 
composition. 

Carnauba wax forms a hard, brittle, amorphous, straw-yellow mass, 
melting at 83—83:5°. In confirmation of Story-Maskelyne’s state- 
ment, myricy! alcohol dissolves out on boiling with alcohol; it is 
accompanied by a small quantity of myricyl cerotate, which is soluble 
in boiling alcohol to the extent of about 0°82 gram per litre. The 
wax was saponified by boiling it with alcoholic soda. The non-acid 
constituents were separated by fractional solution in and crystallisa- 
tion from light petroleum and subsequently from alcohol. There were 
thas obtained: 1. A crystalline hydrocarbon of paraffin-like nature, 
melting at 59—59°5°, and resolidifying at 58°7; 2. A crystalline 
alcohol of the formula C.,H;,O, melting at 76°; on heating this with 
soda-lime, &c., it is converted into an acid melting at 78°1—78°4°; 
3. Myricyl alcohol, C»H..0O, free and in combination (as myricyl 
cerotate), forming about 45 per cent. of the wax employed. It crystal- 
lises in lustrous white tables, melts at 85°5—85-°7°, resolidifies at 85°3°, 
is sparingly soluble in the cold, but readily in hot alcohol, ether, 
benzene, light petroleum, and chloroform. By heating it with soda- 
lime, it is converted into melissic acid; the formula C,H,O, for this 
acid is confirmed by fresh analyses of the acid, and of its lead and silver 
salts. It crystallises in lustrous white plates or needles, melts at 
89'9Y—90'2°, resolidifies at 89°2°, is readily soluble in hot alcohol, light 
petroleum, chloroform, and carbon bisulphide, sparingly in boiling 
ether. The lead salt melts at 118—119°, and resolidifies at 117°5°, it 
is sparingly soluble in boiling toluene and glacial acetic acid, in- 
soluble in alcohol and ether; 4. A dihydric alcohol of the formula 
C»Hy(CH,.0H),. It forms a pure white microcrystalline powder or 
fine needles, melts at 103°5—103°8°, resolidifies at 102°5°, is sparingly 
soluble in light petroleum, more readily in a mixture of benzene and 
ether. By heating it with soda-lime, &., it is converted into a 
bibasic acid, which forms white crystalline flocks, melts at 102°5°, and 
resolidifies at 100°2°; it is soluble in boiling alcohol, benzene, and a 
mixture ot ether and light petroleum. The lead salt, C.,Hy(COO),Pb, 
is insoluble in boiling ether, alcohol, and benzene, scarcely soluble in 
boiling toluene, readily in boiling glacial acetic acid. It is decom- 
posed when heated to 125°. 

The separation of the acids obtained by the saponification proved 
exceedingly troublesome, and was effected by a combined process of 
fractional solution in light petroleum, and fractional precipitation 
with magnesium acetate. The products obtained were: 1. An acid 
of the formula C,,Hg.COOH, isomeric with lignoceric acid, and 
occurring only in small quantity. It forms a fine crystalline powder, 
melts at 72°5°, resolidifies at 71°8°, is readily soluble in boiling alcohol, 
ether, light petroleum, and benzene. The lead salt, (C.s;H40,).Pb, 
melts at 110—111°, and resolidifies at 108—109°; 2. The main acid 
constituent is either identical or isomeric with cerotic acid, C,,H;,0. 
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It agrees with cerotic acid from bees-wax in all its properties, except 
that after fusion the resolidified acid exhibits no trace of crystalline 
structure; 3, A substance of lactone-like nature presumably of the 
formula CuHan< te >O0. It forms a white crystalline powder, melts 
at 103°5°, is sparingly soluble in boiling 90 per cent. alcohol, some. 
what more soluble in absolute alcohol, benzene, and toluene, readil 
in boiling isobutyl alcohol. When heated with soda-lime, &., it 
yields a bibasic acid, melting at 89°5—90°, whose lead salt on analysis 
gave numbers agreeing with the formula C,,.H;,(COO).Pb. 
A. J. G. 
Action of Sulphur on Sodium Mercaptide. By H. Borer 
(Annalen, 223, 346—348).—Sulphur when heated at 100° with 
sodium mercaptide in presence of absolute alcohol yields ethyl 
bisulphide and sodium polysulphides. Experiments were made to 
find a readier method of preparing sodium mercaptide; by the action 
of ethyl sulphide on sodium sulphide; of mercaptan on sodium 
hydrosulphide ; of ethyl sulphide on sodium hydrosulphide; and of 
sodium sulphide on mercaptan, but in each case with negative 
results, A. J. G. 


Ethyl Sulphides. By H. Birrcer (Annalen, 223, 348—354). 
According to Miiller (this Journal, 1871, 904), sulphur does not act on 
ethyl sulphide even on heating the mixture for four days at 150°. 
The author finds that by heating the mixture for 24 hours at 180°, 
the monosulphide is in part converted into di-, tri-, tetra-, and pro- 


bably also penta-sulphide, 

Sulphur chloride acts violently on ethyl sulphide, hydrochloric 
acid being evolved, carbon separating, and ethyl polysulphides being 
formed. 

Sulphurous dichloride when mixed with ethyl sulphide, and gently 
heated, reacts with it to form hydrochloric acid, sulphurous anhydride, 
carbon, and ethyl polysulphides. Sulphuric dichloride reacts in a 
similar manner. 

By the action of sulphuric hydroxychloride on ethyl sulphide, there 
are formed sulphuric acid, sulphurous anhydride, hydrochloric acid, 
and water, whilst carbon separates. A. J. G. 


A New Ethylic Phosphate. By A. Geurner (Annalen, 
224, 274—282).—An ethylic phosphate of the composition 
(EtO);H.PO.P(OEt),, is obtained when phosphorous trichloride acts 
ou an excess of sodium ethylate (which has been dried at 180° in an 
atmosphere of hydrogen) in the presence of absolute ether. Alcohol, 
ethylene, and ethyl phosphine, are also formed during the reaction. 
The new phosphate is a colourless liquid lighter than water. It boils 
between 150° and 160°, with gradual decomposition into alcohol and 
ethyl phosphite and phosphate. Ww. Cc. W. 


Dichlorovinyl Methyl Ether. By A. Denaro (Gazzetta, 14, 
117—120).—The four known vinyl ethers are, vinyl ethyl] ether, 
C.H;.OEt; monochlorovinyl ethyl ether, C,H,C1.OEt; dichlorovinyl 
ethyl ether, C,HCl,.OEt; and trichloroyinyl ethyl ether, CC);.0Kt, 
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but up to the present time vinyl methyl ether and its derivatives have 
not been examined. 

Dichlorovinyl methyl ether, C.HCl,.OMe, is prepared by heating 
potassium methylate (144 grams) with trichlorethylene (104 grams) 
for 16 hours at 50—60°, in a flask furnished with a reflux condenser ; 
water is then added, and the ether which separates is dried over 
calcium chloride, and fractionally distilled to separate the small 
portion of unattacked trichlorethylene. The ether is a colourless 
liquid of agreeable odour, recalling that of acetal. It boils at 
109—110°, and its sp. gr. is 1°2934 at 0° and 1°1574 at 100°. When 
exposed to the air, it slowly decomposes with evolution of hydrochloric 
acid. 
When the ether is boiled with sulphuric acid diluted with four 

rts of water in a reflux apparatus, it is decomposed with formation 
of a crystalline substance, which may be extracted from the product 
by skaking it with ether: this melts at 56—57°, distils at 118— 
121°, and appears to be identical with Paterno’s dichloraldehyde; the 
reaction in which it is formed being 


CCl, : CH.OMe + SO,(OH), = CHCI,.CHO + SO,(OH).OMe. 


From its mode of formation and the action of sulphuric acid on it, 
there can be no doubt that the constitutional formula of the ether is 
CCl, : CH.OMe. C. E. G. 


Allyl Dimethyl Carbinol. By Povroxive (Bull. Soc. Chim., 41, 
268).—The fractional distillation of crude allyl dimethyl carbinol 
yields an alcohol boiling at 174°, which is attacked by bromine, hydro- 
bromic acid being evolved, and when oxidised it yields acetic and 
butyric acids. It probably, therefore, contains the isopropyl-group, 
and may be represented as C;H;.CH : CH.CH,.CMe,.0H. 

W. R. D. 


Dipropyl Propylidenic Oxide. By B. Scuupet (Monatsh. Chem., 
5, 245—250).—This compound is formed by the action of phosphine 
on a mixture of normal propyl! alcohol and propaldehyde, but only in 
small quantities. A much better yield is obtained by heating a 
mixture of the alcohol and aldehyde with acetic acid in sealed tubes 
at 100°. The product is fractionated until the thermometer rises to 
110°, and the residue is then heated with potash in a silver flask con- 
nected with a reflux condenser, for some hours; it is finally washed 
with water and dried over calcium chloride, In this manner a liquid 
is obtained, the chief portion of which boils at 163—164°, and consists 
of dipropyl propylidenic oxide, CHEt(OPr),. Itisa liquid of sp. gr. = 
0°8495 at 0°, and boils at 165°6° (corr.), and barometer at 747 mm. 
uae of its vapour-density gave the numbers 81°78 and 

f = 1). 

That the oxide is in reality dipropyl propylidenic oxide is shown 
by the fact that, when heated with acetic anhydride in sealed tubes 
at 180°, it yields propyl acetate and the compound CHEt(OAc),, as 
represented by the following equation :— 


CHEt(OPr), + 24¢,0 = 2Pr.0Xe + CHEt(OAc)». 
P..P. B 
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Action of Ammonium Chloride on Glycol at High Tempe. 
ratures. By A. W. Hormann (Ber., 17, 1905—1906).—No trace of 
ethylenediamine is formed, but a pyridine base which proved to be 
collidine. The reaction must take place according to the equation 


4C.H,0, + H;N,HCl = C,H, N,HCl + 8H,0. 
The temperature employed was 300—400°.  F. £. 


Butylic Glycerol Triacetin. By L. Pruyter (Compt. rend., 99, 
193—195).—The butylic glycerol previously described (Compt. rend, 
80, 1603), when heated with acetic anhydride in sealed tubes at 
140°, yields a triacetin which can be obtained almost solid by evapora. 
tion over sulphuric acid and lime. It is a neutral substance witha 
bitter taste. C. H. B. 


A.General Reaction of Polyhydride Alcohols in Presence 
of Borax and Paratungstates. By D. Kuiern (Compt. rend., 99, 
144—147).—In presence of an aqueous solution of borax, dulcitol 
behaves in the same manner as mannitol (Compt. rend., 86, 826). 
Dulcitol is neutral to litmus, and borax is distinctly alkaline, but a 
solution containing less than 0°5 mol. of borax for each molecule of 
dulcitol is strongly acid, the acidity being greater the smaller the 
proportion of borax; a solution containing 0°5 mol. of borax for each 
mol. of dulcitol is neutral; and a solution containing a higher propor. 
tion of borax is alkaline, the alkalinity increasing with the amount of 
borax present. These results were obtained by mixing saturated 
solutions of the two substances at about 15°. None of the solutions 
showed any rotatory power. The acid solution first mentioned 
acquires an alkaline reaction when diluted with a large quantity of 
water. 

With solutions of sodium paratungstate, dulcitol also behaves in the 
same way as mannitol. A mixture of concentrated solutions of the 
two substances has an acid reaction after boiling. The dulcitol 
solution, however, has no rotatory power. The solubility of dulcitol 
is largely increased by the presence of sodium paratungstate, and to 
a still greater extent by the presence of borax. 

These reactions are perfectly general, and are produced by all 
biborates, soluble paratungstates, and all non-condensed polyhydric 
alcohols, the proportion of the alcohol required to produce an acid 
reaction being lower the higher the hydricity of the alcohol. 
Hydroxy acids, such as mutic acid, which contain a large number of 
OH groups, give similar reactions. An increase of rotatory power 
only takes place when the alcohol itself is optically active. Saccha- 
rose and dextrin do not give these reactions. 

The reactions admit of very simple explanation. Ethereal salts of 
the alcohol employed are formed, and play the part of acids having 
a greater saturating capacity than the inorganic acid. They require 
for the formation of neutral salts a higher proportion of the base than 
was combined with the inorganic acid, and consequently give acid 
solutions. C. H. B. 
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Persite, a Sugar analogous to Mannitol. By A. Munrz and 
V. Marcano (Compt. rend., 99, 38—40).—Laurus persea, a tree of 
moderate height, very abundant in the tropics, bears a fruit with a 
fleshy pericarp, rich in oil, and a ligneous-looking seed. In 1831 
Avequin stated that this seed contained a large quantity of mannitol, 
and Melsens found that this mannitol has the same percentage com- 
position as that derived from manna. 

The sugar is easily extracted from the seeds by triturating them 
with boiling alcohol, or water containing a little basic lead acetate. 
It crystallises rapidly, and can be purified by repeated crystallisation 
fromalcohol. It has the composition C,H,O., and melts at 183°5—184°, 
like dulcitol, whereas the melting point of mannitol is 164—164°5°. 
Unlike dulcitol, however, it yields oxalic acid without any mucic acid 
when oxidised with boiling nitric acid. This sugar, to which the 
author gives the name persite, is, in fact, analogous to but not 
identical with mannitol. 

Persite is comparatively insoluble in cold water, a saturated solution 
at 15° containing only 6 per cent., but it is very soluble in hot water, 
from which it separates in a farinaceous mass on cooling. It is only 
very slightly soluble in cold alcohol, but its solubility increases with 
the temperature: a boiling saturated alcoholic solution, as it cools, 
deposits persite in a bulky mass of very slender needles. Persite 
even in concentrated solutions has no action on polarised light, but 
it acquires a distinct dextrorotatory power on adding borax to the 
solution. It has no action on an alkaline copper solution even after 
boiling with dilute inorganic acids, and it does not undergo true 
alcoholic fermentation. 

When treated with a mixture of fuming nitric acid and sulphuric 
acid, persite yields a trinitro-derivative which detonates violently on 
percussion. Nitropersite is only slightly soluble in cold alcohol, but 
is somewhat soluble in boiling alcohol, from which it is deposited in a 
bulky crystalline mass. It is also somewhat soluble in ether. A 
solution in a mixture of alcohol and ether has a dextrorotatory power 
of + 2:1. 

When heated at about 250°, persite gives off water without 
becoming dark-coloured, and yields a substance analogous to man- 
nitan. 

Persite occurs in the seeds of Laurus persea to the extent of 6 to 8 
per cent.; in the pericarp from 1°8 to 6°3 per cent. according to the 
stage of maturity ; and in the dry leaves about 2 per cent. When the 
fruit is completely ripe, the proportion of persite has considerably 
diminished, whilst that of oil has increased, and hence it would seem 
that persite, like mannitol in the olive, contributes to the formation of 
the fatty bodies. During the germination of the seeds the persite 
disappears. C. H. B. 


Circular Polarisation of Cane-sugar. By B. Tottens (Ber., 
17, 1751—1758).—About eight years ago, the author and Schmitz, 
working independently, both came to the conclusion, now generally 
accepted, that cane-sugar, as well as dextrose and some other sub- 
stances investigated by Landolt, have no unchangeable specific 
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rotation, but that this decreases slowly as the concentration increases, 
Hesse’s investigation of the rotation of very dilute solutions (Annalen, 
176, 89 and 189) seemed to show, however, that in solutions 
containing only 1 to 3 per cent. sugar, the rotation ([a]p = 68° about) 
was much higher than those containing 10 per cent. and upwards 
({a]p = 66°5—64°). The author has now made a careful series of 
determinations with very dilute solutions; he used a Landolt. 
Laurent instrument, and believes the results to be correct to within 
2’. He has found no such increase of rotation for dilute solutions, 
but if anything a very slight decrease ; and concludes, therefore, that 
“the specific rotation of very dilute solutions of cane-sugar follows 
the same law as that of concentrated solutions,” and that “ only one 
equation is needed for calculating the specific rotation of cane-sugar 
solutions whatever their concentrations.” The formula he previously 
gave (Ber., 10, 1410) for the specific rotation of concentrated sola- 
tions, [a]p = 66°386° + 0°015035°P — 0:0003986°P*, where P= 
percentage concentration of the solution, is applicable to all concen- 
trations. The following table shows the results obtained compared 
with those calculated by means of the above formula. 


Weight of sugar Rotation for [a]p. 


in 100 grams 
solution or P. 


Difference. 


Found. Calculated. 


ms. 

1°1062 66 *341° 66 *402° 
1 ‘6767 66 °499 66 °410 
1°9870 66 °276 66 °414 
2 0435 66 *429 66 415 
3 °0421 66 *198 428 
4 °9850 66° 450 "451 
6 8427 66 *482 470 
90014 66 °458 489 
9 °8963 66 °454 "496 
34 °8717 66 *397 5°426 
67 -4507 65 *529 587 
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The sugar employed was carefully purified by repeated crystallisa- 
tion from water, and finally by precipitation from its aqueous solution 
by alcohol. : 

The author is at present carrying out similar investigations with 
dextrose, and already finds that the specific rotation decreases with 
dilution of the solution rather than increases. L. T. T. 


Melitose from Cotton-seed. By H. Rivrrnavusen (J. pr. Chem. 
[2], 29, 351—357).—This sugar, which was discovered by Johnston 
in 1843, and further examined by Berthelot, has hitherto been found 
only in Tasmarian manna. The author finds that it is contained in 
large quantity in cotton-seed, and has prepared it from cotton-cake. 
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The cake is extracted with hot alcohol (sp. gr. 0°848), and the extract 
is concentrated, when it deposits crystalline lumps; these are washed 
with cold alcohol (80 per cent.) and then dissolved in alcohol heated 
to 70°; the solution is treated with animal charcoal and allowed to 
remain 3 to 5 days, when it deposits tufts of lustrous acicular crys- 
tals. The yield of pure melitose is 3 per cent. of the raw material. 
Melitose dissolves in 6 parts of water at 16°, and is almost insoluble 
in absolute alcohol. The aqueous solution has a higher dextro- 
rotatory power than cane-sugar: [a]; = 117'4° (Berthelot gives 
[a]; = 88° for the hydrates, and [a]; = 102° for anhydrous 
melitose). It does not reduce Fehling’s solution even on boiling. 
After boiling with dilute sulphuric acid, the rotatory power is reduced 
to about one-half the original, [a]; = 61°8°, whilst Berthelot states that 
it is only reduced by one-third. The analysis agrees with the formula 
CyH.,01,3H,0. It undergoes partial fusion below 90°, and only 
loses the last traces of water very slowly, but if heated without fusion, 
the greater part of the water passes off at 84—85°, and the remainder 
is then readily removed at 104—108° without fusion. 
P. F. F. 


Non-identity of Arabinose and Lactose. By C. Scuerpier 
(Ber., 17, 1729—1732).—Claesson (Abstr., 1881, 795) has disproved 
Kiliani’s view of the identity of arabinose and lactose (Abstr., 1881, 
243). C. O’Sullivan (Trans., 1884, 41 et seg.) has described four 
different arabinoses obtained from gum arabic, and which he 
designates a, 8, y, and é arabinose. The author is inclined to think 
that O’Sullivan’s a-compound is identical with his arabinose, the 
y-compound with lactose (galactose), and the 8-compound a mixture 
of the two. 

The author has prepared the phenylhydrazine compounds of arabin- 
ose and lactose. Phenylarabinosazone 1s precipitated in the form of 
oily drops which soon solidify, it melts at 157—158°. Phenyl- 
galactosazone is precipitated at onee in crystalline form and melts at 
170—171°. KE. Fischer found the melting point of the latter to be 
182°. | ae 


New Method for Preparing and Estimating Glycogen. By 
A. Lanpwenr (Zeit. Physiol. Chem., 8, 165—174).—The extract 
of the liver, made in the ordinary way, is boiled with a small 
quantity of zinc acetate, to coagulate all the albumin. The filtrate 
from this precipitate is placed on the water-bath with an excess of 
ferric chloride, and, after heating, the whole of the iron is precipitated 
with soda. This precipitate is collected, washed with hot water, 
and dissolved in hydrochloric or acetic acid; the latter is prefer- 
able(in this case hydrochloric acid must also be added after solution) : 
it is then poured into three times its volume of alcohol. The glycogen 
thus prepared is free both from ash and from nitrogen. 

The quantitative determination can be made either by weighing 
the pure precipitated glycogen, after drying in a vacuum over sul- 
phuric acid and in the water-oven at 120°, or by calculating as 
glycogen the difference between the iron precipitate weighed after 
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drying at 120° and the oxide of iron left after ignition. This, how. 

ever, is open to objection, as the percentage of water is very variable 

in the excess of oxide of iron that must necessarily always be present, 
J. P. L, 


Polarimetric Investigation of Various Forms of Cellulose, 
By A. Levatiois (Compt. rend., 99, 43—45).—Cellulose prepared by 
the action of ferrous chloride solution on guncotton and on collodion 
pyroxylin was dissolved in an ammonio-copper solution, and the 
rotatory power of this solution compared with that of a similar 
solution of pure cellulose from paper, with the following results :— 


Deviation. 
Pure cellulose 
Cellulose from trinitro-vellulose . 
Cellulose ,, pyroxylin 


The differences observed may be attributed to hydration produced 
by prolonged washing of the reduced cellulose with hydrochloric 
acid. The product, in fact, had the appearance of hydrocellulose. 

Similar determinations were made with a cuprammonium solu- 
tion of cellulose which had been immersed in sulphuric acid of 
a definite strength for different periods of time. In the first series, 
the acid employed was sulphuric acid of 66°, diluted with its own 
volume of water, and in the second series the same acid diluted with 
only half its volume of water. 


1st Series. 2nd Series. 
Immersed 10 seconds.. 88 
— 30 - we oe 
Immersed 1 minute.. %5 l minute... 0 
- 5 minutes.. 87 5 minutes... 0 
- 15 a e we 15 < « ee 


These results are practically identical. As Bechamp has shown, 
the acid converts the cellulose into a pasty mass, which is entirely 
dissolved in about five minutes. The acid solution, when poured 
gradually into a Jarge volume of water, yields very heavy translucid 
cellules, which are only freed from acid with some difficulty. If the 
action of the acid is prolonged, the solution is only precipitated when 
poured into a very large volume of water, and the precipitate does 
not form instantly. If, however, the solution is poured into alcohol, 
it is at once precipitated. The precipitate in either case is subjected 
to prolonged washing with alcohol, and when dried forms a friable 
substance, slightly soluble in water, and very soluble in a cupram- 
monium solution; but the latter solution has only about half the 
rotatory power of a solution of pure cellulose. C. H. B. 


Conversion of Primary Amines into Nitriles. By A. W. 
Hormann (Ber., 17, 1920—1921).—In a previous communication 
(this vol., p. 1114), the author showed that the amide of an acid of the 
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fatty series may be converted into the nitrile of the next lower 

member of the series. The occurrence of the amines of the lower 

homologue in this reaction point to the fact of the intermediate forma- 

tion of amines. Taking into account the conversion of amines into 

mono-derivatives of nitrogen bromide (Abstr., 1883, 7&9), the author 

thinks the reaction must be looked upon as taking place in three 

stages :— 
I, C.H,;,.CONH, + Br, + 4Na0H = C.H,,.NH, + 2NaBr 

+ Na.CO, + 2H,0. 

If. C,H,;.NH, + 2Br, + 2NaOH = C,H,;.NBr, + 2NaBr + 2H,0. 
III. C,H,;.NBr, + 2Na0H = C,H,;.CN + 2NaBr + an T 
a.-o 


Trimethylenediamine. By E. Fiscner and H. Koca (Ber., 17, 
1799—1801).—The authors have prepared and examined this com- 
pound, as it seems to be a suitable starting point for the preparation 
of the less oxygenised members of the uric acid group. 

It was prepared by the action of alcoholic ammonia on tri- 
methylene bromide. Niederist studied the reaction of these bodies 
on one another, obtaining a number of complicated derivatives 
(Monatsh. Chem., 1880, 838), but appears to have overlooked the 
formation of the amine. Trimethylene bromide was mixed with 
8 to 9 times its weight of an alcoholic solution of ammonia saturated 
at 0°, and the mixture was allowed to remain for two or three 
days in well-closed vessels, at the ordinary temperature. The liquid 
was then evaporated to dryness, when the hydrobromide of the base 
was left mixed with bye-products, which appeared similar to those of 
Niederist, but were not further examined. Trimethylenediamine, 
C,H,(NH,)2, is a colourless mobile liquid resembling ethylene and 
propylene diamines. It distils at 135—136°, and forms a cloud when 
brought in contact with moist air. When mixed with water, consider- 
able development of heat takes place; when exposed to the atmo- 
sphere it absorbs carbonic anhydride, and is converted into the 
carbonate. It is miscible in all proportions with alcohol, ether, 
benzene, and chloroform ; the anhydrous compound attacks cork and 
indiarubber readily. The hydrochloride, C;H«NH;Cl),, crystallises 
in well-formed colourless prisms, easily soluble in water. The hydro- 
bromide, sulphate, and nitrate are all crystalline, but the two 
latter exceedingly deliquescent. The platinochloride forms pale red 
glittering crystals, sparingly soluble in water. a A 


Acediamine. By A. W. Hormann (Ber., 17, 1924—1926).— 
Strecker showed (Annalen, 103, 328) that when acetamide was 
acted on by dry hydrochloric acid gas, acediamine, C,H,N., was 
formed. Tawilderow (Ber., 5, 477) could not obtain acediamine 
by Strecker’s process, and contended that the substance Strecker had 
obtained was really a mixture of diacetamide hydrochloride, and 
ammonium chloride. Whilst working at some allied compounds, the 
author has repeated Strecker’s work, with perfectly satisfactory 
results, obtained a good yield of acediamine, and found none of 
Tawilderow’s difficulties. 
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In order to assimilate the nomenclature to that he employed for 
the phenyl-derivative he prepared (Monatsber. Berl. Akad., 1865, 
640), the author proposes to substitute the name ethenyldiamine for 
Strecker’s acediamine. LF. & 


Triacetonamine and its Homologues. By E. Fiscuer (Ber.,17, 
1788—1799).—In continuation of former communications on this 
subject (Abstr., 1883, 790 and 1153), the author describes a number 
of derivatives of triacetonamine which he has investigated. 

Triacetonalkamine is best prepared by the reduction of triaceton- 
amine in slightly acid solution by sodium-amalgam. A much better 
yield is obtained than if the reduction is carried out in alkaline solu. 
tions. Triacetonine, already described (loc. cit.), is best purified by 
the help of its hydrobromide;.this salt crystallises from boiling 
water in large prisms. The free base distils at 146—147° under 
740 mm. pressure; it is poisonous, and inhalation of its vapour 
causes giddiness, head-ache, and sickness. It forms an unstable but 
crystalline hydroxide. The hydriodide and aurochloride are both 
sparingly soluble in cold water. A solution of the sulphate, when 
warmed with sodium nitrite, yields nitrosotriacetonine, CyH,N.NO, 
which has a strong odour of camphor, and crystallises in yellowish 
plates, soluble in alcohol, ether, and benzene, very sparingly so in 
water. When it is boiled with hydrochloric acid, a base is formed which 
very closely resembles triacetonine. When reduced with zinc and 
acetic acid, nitrosotriacetonine yields a base which reduces Fehling’s 
solution strongly, and is probably a secondary hydrazine. When 
heated with methyl iodide, triacetonine yields methyltriacetonine, 
which, however, is better obtained by the action of sulpburic acid on 
methyltriacetonalkamine at 100°. Methyltriacetonine is a colourless 
oil, sparingly soluble in water, and easily volatile in a current of 
steam. Its hydrobromide and hydriodide are easily soluble, and it 
does not form a hydrate. Its aurochloride crystallises in small, 
characteristic yellow prisms. It is not attacked by nitrous acid, and 
is probably a tertiary base. 

Triacetonine is an unsaturated compound, and if its hydriodide is 
heated at 150° with excess of hydriodic acid, the sparingly soluble 
hydriodide of an iodated base, C,H,,NI,HI, is formed. Moniodotetra- 
methylpiperidine, C,H,,NI, is liberated from this hydriodide by the 
action of potash, and crystallises in colourless plates, easily soluble in 
alcohol, ether, and chloroform, insoluble in water. It melts at 90°. 
The hydrochloride is more soluble than the hydriodide. When 
reduced with sodium-amalgam in aquevus solution, it yields a base 
very similar in properties to triacetonine. The quantity of this base 
obtained was too small for the author to determine whether it was 
tetramethylpiperidine. 

Pseudo-triacetonalkamine, described by Heintz (this Journal, 1877, 
i, 592) as a bye-product in the preparation of triacetonalkamine, was 
also obtained by the author. He believes, however, that Heintz’s 
formula, C,H,,NO, is not correct, and that CsH,.NO, or some multiple 
thereof, more probably expresses its true composition. It probably is 
not a simple acetone-base, but is of higher molecular weight. Its 
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undoubtedly related to the alkamines, as when treated with sulphuric 
acid at 100° it yields pseudotriacetonine, easily soluble in alcohol, and 
volatile in a current of steam. It melts at 128°, and forms sparingly 
soluble hydrobromide and hydriodide. It was only obtained in small 
quantity, and did not yield satisfactory analytical results, but its 
formula appears to be C,H,,N. 

Vinyldiacetonumine, CsH,;NO, already described by Heintz (this 
Journal, 1877, ii, 878), is best obtained by the action of paraldehyde 
on diacetonamine oxalate. When reduced by sodium-amalgam in 
acid solution, it yields vinyldiacetonalkamine, CgHy;NO, which melts at 
123°, and is easily soluble in water and alcohol, very sparingly so in 
ether. It yields easily soluble salts with mineral acids and with gold 
and platinum chlorides. Its composition is the same as Wertheim’s 
conhydrine, which it resembles so closely that the author is inclined 
to look upon the two bases as identical. When heated with concen- 
trated sulphuric acid, vinyldiacetalkamine yields vinyldiacetonine, 
C;H,,N, a colourless oil, which may be distilled in a current of steam, 
and has an odour resembling that of conine. When purified, this 
base distils at 137° under 741 mm. pressure. It is less soluble in 
boiling than in cold water, and is miscible in all proportions with 
alcohol, ether, and chloroform. Its hydriodide crystallises in sparingly 
soluble needles, the hydrochloride and hydrobromide are much more 
soluble. It forms a crystallisable hydroxide and a characteristic auro- 
chloride. It is converted into a nitrosamine by the action of nitrous 
acid. It combines with hydriodic acid in a manner similar to tri- 
acetonine, forming dodotrimethylpiperidine, C,H\.NI; this crystallises 
in regular colourless prisms which melt at 60°, and are easily soluble 
in ether, almost insoluble in water. 

Benzaldiacetonamine, C\3H,NO, was first prepared by Heintz 
(Abstr., 1879, 54), but the author, having overlooked Heintz’s work, 
redescribed it (this vol., 54) under the name of benzodiacetonamine. 
He now proposes to revert to Heintz’s nomenclature. This compound 
yields benzaldiacetonalkamine (this vol., p. 54) on reduction, which is 
converted into the corresponding acetonine by the action of strong 
sulphuric acid. Benzaldiacetonine, C\;3H,,N, has an odour resembling 
at once that of piperidine and of benzaldehyde. It distils undecom- 
posed, does not solidify at — 20°, and is volatile in steam. Its hydro- 
chloride is easily soluble; its hydrobromide and hydriodide very 
sparingly so. It forms an aurochloride which crystallises in long 
yellow needles. When heated in acid solution with sodium nitrite, 
it yields a nitroso-compound. 

Heintz gave triacetonamine the formula NH< Gee ce OO. Ac- 
cepting this formula as probably correct, the bodies just described 
will be represented by the following formule :— 


CMe,.CH 
NEC cae 


Triacetonalkamine. Triacetonine. 
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CHMe.CH, CHPb.CH, 

NHY SCH.OH NH¢ CH.OH. 
\oMe.--CH, CMe,— CH, 
Vinyldiacetonalkamine. Benzaldiacetonalkamine. 

peu ‘ CH. 
NCH : CH” 
ground. In the formation of acetonines from the corresponding alk- 
amines the conditions seem to be very favourable for the bringing 
about of such a linking of carbon with nitrogen. In every case, 
however, the imide-group has remained intact, the elements of water 
having been split off from the carbon nucleus, and thus formed an 
unsaturated body. There seems, therefore, to be no inclination for 
the nitrogen in these bodies to unite with the carbon-atom occupying 
the para-position ; and although the case may be different with the 
less hydrogenised pyridine nucleus, the author considers that, at 
present at least, the older formula for pyridine should be retained in 
preference to the new. Mm H. Bs 


Latterly the formula N N for pyridine has been gaining 


Imido-ethers from Acetone Cyanhydrin and Allyl Cyanide, 
By A. Pinner (Ber., 17, 2007—2010).—Chlorobutyrimido-ether hydro- 
chloride, Cs;xH,Cl.C(OKt) : NH,HCI, is prepared by saturating a mix- 
ture of equal molecular proportions of allyl cyanide and ethy! alcohol 
with hydrochloric acid gas. It crystallises in large, thick, colourless 
prisms. It dissolves readily in water, but the solution soon decon- 
poses with separation of ethyl 8-chlorobutyrate. Alcoholic potash 
appears to convert it into crotonic acid. On long standing, it becomes 
liquid, and the oil on distillation yields ethyl 8-chlorobutyrate and an 
amide which crystallises in thin colourless needles, melts at 149—152", 
and is readily soluble in alcohol and benzene, probably crotonamide. 
Ammonia converts the imido-ether hydrochloride into an uncrystal- 
lisable amidine hydrochloride. 

Hydroxyisobutyrimido-ether hydrochloride, 


CMe,(OH).C(OEt) : NH,HCI, 


is obtained by the action of hydrochloric acid on a mixture of alcohol 
and acetone cyanhydrin. It can only be crystallised with difficulty. 
By treatment with ammonia, it is converted into hydroxyisobutyrami- 
dine hydrochloride, CMe,(OH).C(NH,) : NH.HCI, which crystallises in 
large, thick, transparent plates, and is readily soluble in alcohol and 
water. 

By allowing a mixture of einnamon oil and dry hydrocyanic acid to 
stand for some weeks, cinnamaldehyde cyanhydrin, C,H,O.HCN, is 
obtained in white granular crystals melting at 80—81°, readily soluble 
in alcohol and benzene, sparingly soluble in light petroleum. Hydro- 
chlorie acid and alcohol convert it into a crystalline imido-ether. 

Cyanbenzin, C.,H,,N;, when pure, crystallises in slender interlaced 
needles, and melts at 221°. A. J. G. 


Hydroxy-base of Cyanmethine, C,H,N.O. By R. Wot.ner 
(J. pr. Chem. [2], 29, 131—134).—The hydroxy-base of cyanmethine 
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obtained by the action of nitrous acid on cyanmethine in acetic acid 
solution (Abstr., 1883, 653), differs from the corresponding cyan- 
ethine-compound in being very soluble in water. The author has 
prepared it in a pure state by heating crude cyanmethine with con- 
centrated hydrochloric acid in closed tubes at 180°, evaporating, 
neutralising with soda, and extracting the hydroxy-base with benzene. 
It forms very soluble crystalline salts with nitric and oxalic acids, 
and a platinochloride crystallising in plates. 

The author has endeavoured to prepare the base C;H,N2, analogous 
to cyanconine, C,H,,N, (Abstr., 1883, 352). By the action of phos- 
phorus pentachloride on the hydroxy-base an oil containing chlorine 
was obtained, soluble in ether, alcohol, and benzene, insoluble in 
water, and nearly insoluble in concentrated hydrochloric acid. With 
hydrochloric acid gas, this forms a solid compound, probably a hydro- 
chloride, which is insoluble in alcohol and ether, but very hygro- 
scopic ; it is decomposed by water into the original oil and hydrochloric 
acid. On reducing this oil with hydrochloric acid and zinc, neutra- 
lising with soda, and distilling with steam, a distillate is obtained 
having an alkaline reaction, and giving a double salt with mercuric 
chloride. These compounds are probably analogous to chlorocyan- 
conine and cyanconine, but were obtained in quantities too small for 
analysis. 

On heating the hydroxy-base of cyanmethine with methy] iodide at 
150°, iodides of methylated ammonias are obtained, chiefly tetra- 
methylammonium iodide, and not a methylated hydroxy-base such as 
is formed by the action of iodide of methyl on the hydroxy-base of 
cyanmethine. A. B. 


Compound formed by Addition of Hydrochloric Acid to 
a-y-Dichlorocrotonaldehyde. By K. Narrerer (Monatsh. Chem., 
5, 251—265).—In a former communication (Abstr., 1883, 964), the 
author has shown that a--dichlorocrotonaldehyde unites directly with 
hydrochloric acid to form a compound isomeric with butylchloral, the 
constitution of which may be represented by either of the two fol- 
lowing formule :— 


CH,C1.CHCI.CHCI.CHO or CH,CI1.CH,.CCI,.CHO. 


The object of this investigation has been to decide between these 
two formule, and the results obtained indicate that this additive 
compound of hydrochloric acid and a-y-dichlorocrotonaldehyde is re- 
presented by the first of the above formule; for if it is boiled with 
water and barium carbonate, it yields a syrupy compound, which, 
when dry, forms an amorphous mass, not convertible into erythrol, 
as would be the case were the constitution represented by the second 
formula. The substance obtained resembles the carbohydrates, and 
most probably has the constitution OH.CH,.CH;.CO.CHO. 

These conclusions find further support in the facts that the ¢ri- 
chlorobutyric acid, formed by the oxidation of this additive compound, 
cannot be converted into an unsaturated acid by treatment with 
zine-dust and water, or by heating it with an alcoholic solution of 
potassic iodide. The trichlorobutyric acid, which has the constitution, 
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CH,C1.CH,.CCl,.COOH, appears to form a lactone by replacement of 
one of the chlorine-atoms, aud by long-coutinued boiling with water 
is converted into an acid free from chlorine, namely, 


OH.CH;,.CH,.CO.COOH, 


which resembles pyroracemic acid. Po Bee 


Formation of Amides from Ammonium Salts. By N. Mey. 
SCHUTKIN (J. pr. Chem. [2], 29, 422—436).—The greater part of this 
paper has already appeared in a shorter form (Ber., 17, 846, and 
this vol., p. 836). The author gives tables containing the rate (that is, 
the amount formed at the end of one hour) and limit of “‘ amidation” 
of primary, secondary, and tertiary acids between 125° and 212°5°, 
The formation of amides follows the same law as that of etherifica. 
tion, and in the following table the values of different acids, compared 
with formic acid, are given. The temperature of the rate is 155°, and 
of the limit 125° :— 


Coefficient of Coefficient of 
etherification. amidation. 


Limit. » Limit. 


Primary acids :— 
Formic acid 100 
Acotic acid ....ccccccccccccce 104°8 
Propionic acid ..........0.0065 106°8 
Butyric acid... ..0.cecccccccccs 108 °2 
Caproic acid.........eeeeeeeee 108 °7 
Phenylacetic acid...........00 115 

Secondary acid :— 
Tsobutyric acid... ......cccccees 43 °4 108 

Tertiary acid :— 
Benzoic acid.......essee eeeee 13°9 112°9 
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For the purpose of comparison, the author gives a table (p. 1297) 
in which various results are shown in relation to the above acids. In 
Column I are given the results for the affinities of the acids ascertained 
by the decomposition of acetamide by dilute acids; in Column II 
the decomposition of methyl acetate by dilute acids; in Column III 
the value of the investigated acids on salts, the above being Oswald's 
results. In Column IV is given the thermal effect of the formation 
of the salts in the solid state by Berthelot. 
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DOH bs SiGa cs xt cece eins 100 
EE | in 08 5 d6a0 6s baes ees 80°9 
Propionic acid .... +5 +.eespeeeeee ° 5° —_ 
Butyric ACId.. 1... eeeeceeeeees ‘ 76°7 
Isobutyric acid,......eeeeeeeee 
Isovalerianic acid.......ssecceeee 


64°2 


In all the above reactions, the acids investigated show the same 
relations. In all the columns similar changes in the composition or 
isomerism of the acids show similar changes in the figures, so that in 
all the reactions the same series are obtained. 


Influence of Temperature on the Rate of Certain Reac- 
tions. By N. Menscuurkin (J. pr. Chem. [2], 29, 437—447).—In 
this paper are given the conclusions derived from the author’s investi- 
gations on the formation of ethyl acetate from acetic acid and ethyl 
alcohol, acetamide from acetic acid and ammonia, and acetanilide 
from acetic acid and aniline. These reactions are not simple as are 
the combination of two compounds, or the decomposition of one com- 
pound into two, but are double decompositions and the more com- 
plicated as they are reciprocal. The estimations are not those of the 
rate of formation or decomposition, but the differential of the rate 
of the two reactions. Disregarding this disadvantage, it is found 
that the influence of temperature on the increase in the rate of the 
reaction is regular. The method of investigation has been to warm 
molecular weights of the substance for an hour at various tempe- 
ratures, and then estimate the quantities of ethereal salt, anilide, or 
amide, as the case might be, which were formed. 

The influence of the temperature on the increase of the rate of 
formation of ethyl acetate is given in the following table. In the first 
column is given the temperature of the experiment; in the second 
the percentage of ethyl acetate formed; and in the third the dif- 
ference in the increase, usually between 10°. 


Amount of ethyl 
Temperature. acetate formed. Difference. 


90° 7°50 6:0 
102 13°50 5°52 
112 19°02 5°76 
122 24°78 7°82 
132 32°60 8°05 
142 40°65 6°17 
152 46°82 6°17 
162 52°09 4°46 
172 57°45 3°54 
182°5 60°99 2°99 
212°5 63°98 _ 
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In the formation of the ethereal salt, the rate increases with the rige 
of temperature throughout, but the amount of increase has a maximam 
and then diminishes. This maximum lies between 125° and 145°, 
when the formation is about half completed. The rate at 2125 
approaches the limit of the reaction (66°6 per cent.). The author 
represents these reactions by means of curves, of which the abscissa is 
the temperature and the ordinate the percentage of ethereal salt, 
anilide, or amide formed. The curve of the rate of formation of 
ethyl acetate has the appearance of an elongated letter S. 

The influence of temperature in the formation of acetanilide is 
shown in the following table :— 


Amount of acetanilide 
Temperature. formed. Difference. 

6°08 

8°50 
14°59 
21°51 
30°71 
39°91 
47°65 
55°49 
61°57 
66°39 
68°87 
72°19 


In this and in the preceding case, the commencement of the forma. 
tion begins at the ordinary temperature, but the amount is small. 
The maximum of the increase in the rate is between 122° and 132’, 
and in this case it is again half completed. The curve in these reac- 
tions is of the same form as the ethy! acetate curve. 

Finally, in the case of acetamide, the following results have been 
obtained :— 

Amount of acetamide 
Temperature. formed. Difference. 

100° 0 

110 1:27 
121 4°41 
130 9°02 
140 21°36 
150 36°96 
152 40°66 
155 50°90 
160 58°67 
172 72°33 
182°5 78°31 
212°5 82°83 


In this increase, the maximum of increase in rate is sharper and 
much greater than in the two former cases. At 212°5 the rate 1s 
almost equal to the limit (840 per cent.). The curve is like an 
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upright S, and the maximum in the increase in the rate is about half 
of the total decomposition. 

In these reciprocal reactions the limit depends on the rate of both 
reactions being the same. JBerthelot has shown that temperature 
has no influence on the limit in the cases of different systems of 
alcohols and acids, and the author has confirmed this. In the forma- 
tion of acetanilide, the author shows that a decrease in the limit takes 
place by rise of temperature, and in the formation of acetamide, an 
increase. The following table shows this :— 


Acetamide. Acetanilide. 


Temperature. Limit. Temperature. Limit. 
100° 85°05 per cent. — 
125 83°11 125° 75°10 per cent. 
135 82°39 140 78°18 - 
145 81°22 155 81°46 ™ 
155 79°68 , 182°5 82°82 om 
182°5 73°85 212°5 8404 % 
212°5 77°75 —_ 


Probably in these cases the limit may become constant at higher tem- 
peratures. 

In these reactions, the differences are small as compared with the 
differences in the chemical properties of the substances, and it seems 
probable that the above experiments show the general character of 


the influence of temperature in such reactions, which imply double 
decomposition. A 


Acids contained in Beeswax. By F. Narzcer (Annalen, 224, 
225—258).—Brodie’s formula for cerotic acid (Annalen, 67, 180; 
71, 144), C2,;H;,O0, has been called in question by Heintz (J. pr. Chem., 
66,1) and others. Schalfejeff (Ber., 9, 278 and 1688) denies that 
it is a homogeneous product, and states that it is a mixture of the 
acid Cy.HO2, melting at 91°, with other acids of the same series. 

The author finds that the cerine of beeswax consists chiefly of free 
cerotic acid, melting at 78°5°, mixed with a small quantity of acids of 
the oleic series. By fractional precipitation of the alcoholic solution 
with magnesium acetate, a small quantity of an acid melting at 89° 
was isolated. It has the formula CypH 0. or C3;H 202. 

Analyses of cerotic acid and its lead and silver salts failed to decide 
whether the acid has the composition C.,H;.O, or CHO. They 
prove, however, that this acid is not identical with the lignoceric acid 
of Hell and Hermann (Abstr., 1881, 249). 

Myricin is chiefly composed of myricyl palmitate and the myricyl 
salt of an acid of the oleic series. W. C. W. 


Action of Bromine on Levulinic Acid (8-Acetopropionic Acid). 
By C. Hevt and E. A. Kenrer (Ber., 17, 1981—1984)—Dibromlevu- 
linic acid, C;H.Br,0s, is obtained by gradually adding bromine to an 
ethereal solution of levulinic acid, the reaction being very vigorous. 
It is also formed by adding bromine to an aqueous solution of levu- 
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linic acid and allowing the mixture to stand for some days, best in 
sunlight. It crystallises in tufts of needles, or in thick, apparently 
rhombic, prisms, melts at 112—113°, and is decomposed at 130—14,° 
It is readily soluble in ether, alcohol, acetic acid, ethyl acetate, and 
acetone, sparingly soluble in cold water, chloroform, and benzene, 
practically insoluble in light petroleum. It is not decomposed by cold 
water, whilst hot water decomposes it with elimination of all its 
bromine as hydrobromic acid, and an amount of carbonic anhydride 
equal to a little less than one-fifth of the carbon present as COOH; 
the other decomposition-products have not been isolated. The bromine. 
derivative was also prepared from synthetical B-acetopropionic acid, 
and agreed in all particulars with that above described, confirmin 
the statement of Conrad (Abstr., 1879, 453) and Tollens (ibid., 523), 
as to the identity of levulinic and 8-acetopropionic acid. 
A. J. G. 


Preparation of Glyoxal Derivatives from Trichlorlactic Acid, 
By A. Pinner (Ber., 17, 1997—2002).—On heating a mixture of 
trichlorlactic acid and carbamide dissolved in a little water, on the 
water-bath for 10—12 hours, acetylene-carbamide is formed. If the 
water be omitted, dichlorovinyl-carbamide is obtained in addition. By 
the action of excess of ammonia on trichlorlactic acid, glycosine is 
formed, one of the nitrogenous bases obtained by Debus by action of 
ammonia on glyoxal. A mixture of trichlorlactic acid, hydroxylamine 
hydrochloride, and sodium carbonate yields glyoxime. Phenylhydra- 
zine acting on sodium trichlorlactate converts it into the compound 
C,,H,yN,, previously obtained by E. Fischer (this vol., p. 1151) from 
glyoxal and phenylhydrazine. Sodium amalgam converts trichlor. 
lactic acid into a crystalline chlorinated acid, probably monochlorlactic 
acid. A. J. G. 


Thiolactic and Thiodilactylic Acids. By J. M. Lovén (J. pr. 
Chem. [2], 29, 366—378).—An acid of the supposed formula 
C,H(SH).COOH, is described by Schacht (Annalen, 129, 1), and 
Béttinger (Abstr., 1876, 624) ; the same chemists also briefly mention 
a thiodilactyke acid, but the author considering it very doubtful 
whether the acids described by them were really those in question, 
has subjected these acids to a detailed investigation. 

Action of a-Chloropropionic acid on Potassium Sulphhydrate.—When 
pare chloropropionic acid is gradually added to a concentrated solution 
of potassium sulphhydrate, sulphuretted hydrogen is evolved, and 
potassium chloride, thiolactate, and thiodilactylate are formed according 
to the equations :— 


2KSH + C,H,Cl.COOH = KCl + C;H,(SH).COOK + H.S. 
C,H,(SH).COOK + KSH = C,H.(SK).COOK + H,S. 


The thiodilactylate was precipitated by means of barium chloride, 
and the thiolactic acid obtained from the filtrate by acidulating with 
sulphuric acid and shaking with ether. 

a-Thiolactic acid, CHMe(SH).COOH, may be prepared more easily 
by saturating an aqueots solution of pyruvic acid with sulphuretted 


ORGANIC CHEMISTRY. 1299 


hydrogen at a gentle heat, strong hydrochloric acid and zinc are then 
added ; on cooling, the thiolactic acid is extracted with ether. The acid 
is a colourless oily liquid of unpleasant odour, and miscible with water 
and alcohol in all proportions. Ferric chloride gives a transient 
indigo-blue colour, after which alkalis give an intense purple-red 
coloration which gradually disappears in contact with the air. 
Excess of ferric chloride converts it into dithiolactylic acid. Cupric 
salts added in excess produce a deep-violet solution (distinction from 
B-thiolactic and thioglycollic acids, which give precipitates). A 
number of salts derived from thiglactic acid are described ; those 
metals which are precipitated from an acid solution by sulphuretted 
hydrogen form acid compounds, by displacement of the hydrogen which 
is combined with sulphur, of the type C;H,(SR).COOH. Ethylic thio- 
lactate, prepared by heating a mixture of thiolactic acid with alcohol 
and a little sulphuric acid, is a mobile liquid of intensely disagreeable 
odour, and only slightly soluble in water; with solutions of the heavy 
metals, it behaves like mercaptan; thus with copper it forms a com- 
pound [C,H (COOEt)S },Cug. 

Dithiodilactylic acid, (C,H,.COOH),S,, is prepared by the oxidation 
of thiolactic acid with iodine or ferric chloride ; it crystallises in shining 
needles or hard cakes, which melt at 142°, and are sparingly soluble 
in cold but readily in hot water, alcohol, or ether. It gives no 
reactions with either copper or iron salts ; zinc and hydrochloric acid 
convert it into thiolactic acid, which is thus most readily obtained in 
a pure state. The author regards it as almost beyond doubt that the 
acid prepared by Schacht and Bittinger was really dithiolactylic acid, 
the percentage composition being but slightly different from that of 
thiolactic acid. 

Thiodilactylic acid, (C,H,.COOH).S.—As already mentioned, this 
acid is obtained as a bye-product in the preparation of thiolactic acid. 
It is formed as the principal product by the action of potassium 
a-chloropropionate either on potassium sulphide or on basic potassium 
thiolactate. The free acid is obtained from its barium salt by acidu- 
lation with sulphuric acid; it crystallises in large well-formed mono- 
clinic prisms melting at 125°. The acid is very soluble in water, 
alcohol, and ether; it suffers no change from contact with the air, and 
is not acted on by nascent hydrogen or sulphuretted hydrogen. 

8-Thiolactic acid (thiohydracrylic acid), CH,(SH).CH2.COOH, is ob- 
tained by the action of 8-iodopropionic acid on potassium sulphhydrate ; 
there is no second acid formed in this reaction. It is best prepared 
in a state of purity by reducing A-dithiodilactylic acid. It is acolour- 
less liquid of a disagreeable, penetrating odour, differing from that of 
a-thiolactic acid; with the latter acid, however, it agrees in most 
respects, but is more readily oxidised in contact with the air to 
B-dithiolactylic acid, and with cupric salts gives a light-violet pre- 
cipitate, which soon turns to a dirty green colour. The compounds 
with the heavy metals are similar to those of a-thiolactic acid, thus: 
[CH.(COOH).CH;.S].Hg. 

B-Dithiodilactylic acid, [CH.(COOH).CH,]}.8:, is obtained by treating 
crude thiohydracrylic acid with ferric chloride as long as a transient 
blue colour is produced, a voluminous crystalline precipitate is obtained, 
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which is washed with cold and recrystallised from hot water. The 
acid forms thin silvery plates almost insoluble in cold water. It jg 
reduced to thiohydracrylic acid by nascent hydrogen. 

P. F. F, 


Action of Ethyl Dibromosuccinate on Ethyl Malonate. By 
W. H. Perkin, jun. (Ber., 17, 1652—1658).—Sodium (4 grams) is 
dissolved in absolute alcohol (50 grams), ethyl malonate (14 grams) 
added, and then gradually an alcoholic solution of ethy] dibromosne. 
cinate, the whole being well cooled after each addition. The product 
is heated on a water-bath until it becomes neutral, diluted with water, 
and the oil extracted with ether. The ethylic trimethylenetetracarbozylate, 

CH.COOEt 
(COOEt),C¢ | , obtained, is a very thick, colourless oil of 
CH.COOEt 
agreeable odour; it boils at 245—247°, and does not solidify in 4 
freezing mixture. In order to obtain the free acid, the ethyl salt is 
boiled with an excess of soda solution, the whole evaporated nearly to 
dryness, acidulated with dilute sulphuric acid, and extracted with 
ether. Trimethylenetetracarboxylic acid forms a hard, colourless crystal. 
line mass, and melts at 95—100° with evolution of carbonic anhydride. 
It is a strong acid, dissolves readily in water, ether, alcohol, and 
acetone, sparingly in light petroleum, benzene, and toluene. The 
silver salt, C;H,O,Ag,, is obtained by precipitation from the ammonium 
salt as a white amorphous precipitate; it decomposes suddenly on 
heating. The ammonium salt is not precipitated by copper sulphate, 
whilst with barium chloride it yields a white gelatinous precipitate 
very sparingly soluble in water. The calcium salt, C,;H,O,Ca,,H,0, 
separates on warming a solution of the ammonium salt to which 
calcium chloride has been added; it is much more soluble in cold 
than in hot water. When trimethylenetetracarboxylic acid is heated 
at 190—200°, carbonic anhydride is evolved, and trimethylenetricarb- 
CH.COOH 
orylic acid, COOH.CHK | , is obtained as in an oil. When 
CH.COOH 

purified it is crystalline, melts at about 145—150°, dissolves readily 
in water, alcohol, and acetone, and sparingly in light petroleum, 
benzene, carbon bisulphide, and chloroform. When it is heated, it 
first gives off water, partially carbonises and yields a small quantity of 
distillate; this solidifies on cooling, is sparingly soluble in ether, and 
is probably the anhydride of the acid. The silver salt, CsH;OcAgy, 
forms a white granular precipitate, and does not explode when heated. 
The ammonium salt yields a bright-green sparingly soluble precipitate 
with cupric sulphate, and very sparingly soluble white precipitates 
with barium chloride and lead acetate, whilst with calcium chloride 
no precipitate is formed except on warming, the calcium salt being 
much more soluble in cold than in hot water, and apparently almost 
insoluble in boiling water. The recs we esata: nt: acid is 
isomeric with the acid described by Conrad and Guthzeit (this vol., 
p. 991), with aconitic and carboxylglutaconic acids, and is perhaps 
identical with Baeyer’s aceconitic acid (Annalen, 135, 206). 
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At the end of the paper, a table is given containing all the 
trimethylene- and tetramethylene-derivatives hitherto prepared. 
A. K. M. 


Homologues of Glycidic Acid. By Metixorr (Bull. Soc. Chim., 
41, 311).—When crotonic acid is acted on by hypochlorous acid, 
chloroxybutyrie acid is obtained which melts at 62—63°, and this 
when treated with alcoholic potash gives the potassium salt of 

CHMe 


| 

\CH.COOK,3H,0 
insmall prisms. The silver salt likewise crystallises in prisms, and 
its aqueous solution forms a silver mirror when boiled. The acid melts 
at 84° and evolves suffocating vapours; it forms additive compounds, 
and combines with hydrochloric acid, evolving heat and producing an 
isomeric chloroxybutyric acid, melting at 85°. The acid is distin- 
guished from glycidic acid by absorbing water when exposed to the 
air, with formation of glyceric acid. When heated with water at 
120°, propyleneglycolcarborylic acid is obtained, of which the barium 
and silver salts were examined. Treated with ammonia, the acid yields 
amidorybutyric acid, which crystallises in prisms and combines with 
both acids and bases. Metacrylic acid is converted by hypochlorous 
acid into chlorisobutyric acid; this melts at 106—107°, and boils at 
230—235° with partial decomposition. It is decomposed by alcoholic 
potash, yielding metoxyacrylic acid, C,H,0;,3H,0. The potassium salt 
of this acid crystallises in prismatic plates, and the silver salt in 
needles. The free acid is a viscous liquid, which combines with 
hydrochloric acid, forming chloroxyisobutyric acid. The acids con- 
taining the ethylene oxide residue are distinguished oa 
directly with other bodies. . R. D. 


, which crystallises 


propyleneoaycarboaxylic acid, O 


Isomerism of Fumaric and Maleic Acids. By Pérrierr (Bull. 
Soc. Chim., 41, 309)—The additive compounds of fumarie and 
maleic acids are distinguished by different boiling and fusing points ; 
when they are saponified, fumaric acid is formed. The action of 
chlorine on fumaric acid gives rise to dichlorosuccinic and triehlor- 
acetic acids. Under the same conditions, maleic acid also forms a 
dichlorosuccinic acid which differs in solubility and fusing point from 
that obtained from fumaric acid. Fumaric acid combines with 
hypochlorous acid, forming a liquid which yields inactive maleic acid 
when reduced by sodium-amalgum. Maleic acid when treated in the 
same way also gives inactive maleic acid together with an acid of the 
formula C,H,Os, which is probably oxymaleic acid, and an acid liquid 
having the composition of maleic acid, but which, when heated, is 
decomposed into carbonic anhydride and a substance having the 
formula C;H\O;. By the action of zinc ethyl on the neutral ether of 
fumaric acid ethylsuccinic acid was obtained. The author considers 
that the formula for fumaric acid which has been proposed by Fittig, 
accurately represents the constitution of the acid, but does not admit 
the formula for maleic acid which has been suggested by the same 
chemist. W. R. D.z 
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Action of Hydroxylamine on Meconic, Comenic, and Pyro. 
meconic Acids. By E. Opernuemmer (Ber., 17, 2081—2088)— 
By the action of hydroxylamine hydrochloride on an alcoholic soln. 
tion of meconic acid, there is obtained a compound of the formal, 
C;H;,0;,N + H.0. Itcrystallises in colourless rosettes of small needles, 
readily soluble in water, sparingly soluble in alcohol, ether, and 
chloroform, insoluble in light petroleum; it decomposes suddenly 
when heated to about 190°. Heated with strong hydrochloric acid 
hydroxylamine is separated. The aqueous solution has a strongly 
acid reaction and reduces Fehling’s solution at the ordinary tem- 
perature. With both the acid and salts, ferric chloride gives a charac. 
teristic red coloration similar to that produced by meconic acid, 
T'wo silver salts were obtained, the first a yellow salt by the addition of 
silver nitrate to a neutral solution of the ammonium salt, it is very 
unstable; on adding ammonia a silver mirror is deposited; the 
second is a white salt, C;H,;O,NAg, + H,O, formed on adding silver 
nitrate to a cold aqueous solution of the free acid; it is sparingly 
soluble in hot water, insoluble in alcohol. The normal calcium salt, 
C;H;0;NCa + 4H,0, forms thin transparent plates. The acid 
salt, (C;H,;0;N),Ca + 2H,O, is obtained by addition of calcium 
chloride to the free acid; it crystallises in white needles. The sodium 
salt, C;H;0;NNa, is crystalline and insoluble in alcohol. The barium 
salt, (C;H,O;N).Ba + 10H,0, crystallises in feathery groups of needles. 
These results show that there is only a single oxygen-atom in meconic 
acid capable of entering into reaction with hydroxylamine, and 
renders it very probable that meconic acid is a ketonic acid of the 
formula C,HO(CO)(OH).COOH, the isonitroso-derivative having the 
formula C,HO(C: NOH)(OH).COOH. The author's experiments 
with hydroxylamine hydrochloride and comenic and pyromeconic 
acids yielded negative results. The author has investigated the 
action of hydroxylamine on dehydracetic acid, and obtained results 
confirming those of Perkin and Bernhart (this vol., p. 1121). 

A. J. G. 

Action of Hydroxylamine and Ethylamine on Comanic 
Acid. By H. Ost (J. pr. Chem. [2], 29, 378—380).—This is 4 
preliminary note published in consequence of the appearance of a paper 
by V. Meyer (Abstr., this vol., p. 993), on the action of hydroxylamine 
on chelidonic and meconic acids. On mixing equivalent weights of 
comanie acid, C,;H,0,.COOH, hydroxylamine hydrochloride, and 
sodium carbonate with water, and heating, the whole dissolves, but 
soon a body separates having the composition of an oximido-comanic 
acid, C,H,O(NOH).COOH. This substance, however, does not 
behave like an oximido-compound, for the nitrogen is not loosely com- 
bined, and when heated with fuming hydrochloric acid no hydroxyl- 
amine is eliminated, but at 200° carbonic anhydride is evolved with 
formation of a compound ©,H;NO,. Tin and hydrochloric acid 
convert the oximido-compound into £-hydroxypicolinic acid, which 
is also readily formed from comanic acid and ammonia. It would 
thus appear that the hydroxylamine acts similarly to ammonia, and 
that the above compound is a dilydroxypyridinecarboxylic acid. 
Lithylamine converts comanic acid into an acid, C,H,NO; + 
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1H,0, which appears to be ethylpyridinehydroxycarboxylic acid, 
C,H,.EtN(OH).COOH. Similarly comenic acid and ethylaumine give 
U.H,NO,, which is probably dihydroxy-ethylpyridinecarboxylic acid, 
whilst aniline and comenic acid give a corresponding phenyl-com- 
pound, CyHyNO,. P. F. F. 


Decomposition of Optically Inactive Compounds. By E. 
JunarLeiscH (Bull. Soc. Chim., 41, 222—226).—The author considers 
that the separation or non-separation of inactive compounds by 
“compensation ” is determined by the relative solubility of the inac- 
tive compound, and of the two compounds into which it is capable of 
being separated. If the original compound is less soluble than either 
of the compounds of which it is constituted, no separation is effected 
by crystallisation ; but if either of the constituent compounds is less 
soluble than the original compound, separation occurs under certain 
conditions when crystallisation is attempted. This being the case, 
the result will vary at different temperatures ; thus it has been noticed 
that sodium potassium tartrate can be crystallised without decompo- 
sition near 0°, the salt at this temperature being less soluble than 
either the dextrorotatory or levorotatory salts which compose it. The 
unequal solubility of the two products of the decomposition also 
appears to be an important factor in producing the result. This has 
been investigated in the case of sodium ammonium racemate, a 
process for the separation of which into dextrorotatory and levo- 
rotatory sodium ammonium tartrates has been devised by the author, 
aud fully described in a previous Abstract (Abstr., 1882,602). As the 
result of a number of experiments, it is noticed that in the first crys- 
tallisation the dextrorotatory salt is deposited in greater quantity than 
the levorotatory, but in the second crystallisation the reverse is the 
case. Further, a supersaturated solution of ammonium sodium race- 
mate, from which the dextrorotatory and levorotatory salts have 
been, as far as possible, separated by crystallisation, when examined 
by the polariscope is feebly levorotatory, and on the addition of boric 
acid becomes markedly so. These facts indicate the greater solubility 
of the levorotatory salt in the saline liquid. The decomposition of 
cinchonine racemate into dextrorotatory and levorotatory cinchonine 
tartrate, and of cinchonine paraphenylglycollate into the two active 
cinchonine phenylglycollates, may be explained by the wide difference 
in the solubilities of the constituent salts. The behaviour of para- 
camphorie acid also supports this view. When a hot concentrated 
solution of this acid is cooled and fractionally crystallised, the crystals 
which separate between 80° and 40° are strongly levorotatory, whilst 
those formed below 40° are dextrorotatory. By recrystallising these 
fractions they become more and more strongly levo- or dextro-rota- 
tory. In this way crystals were obtained containing 75 per cent. of 
the levorotatory acid. When a solution of paracamphoric acid is 
crystallised, and the crystals allowed to remain in the cold in contact 
with the mother-liquor, they are reconverted into the original acid. 
The difference in the solubility of the dextro- and levo-rotatory cam- 
phoric acids can be still further increased by the addition of acetic acid. 

W. R. Dz 
4¢2 
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Synthesis of Tartaric Glucoside. By A. Guvarp (Bull. Se. 
Chim., 41, 291).— When tartaric anhydride is added to glucose which 
has been heated to incipient fusion, water is given off, and a white 
substance remains which is entirely soluble in water. The aqueous 
solution is unaltered by prolonged ebullition, and neither tartaric acid 
nor glucose can be detected by the ordinary reactions. When the 
solution is boiled with a dilute mineral acid, tartaric acid and glucose 
are regenerated. W. R. Dz 


Occurrence of Citric Acid in the Seeds of Leguminose. By 
H. Rirrmavsen (J. pr. Chem. [2], 29, 357—359).—Malic, oxalic, and 
citric acids have been proved to exist in the seed of the yellow lupin 
(Lup. luteus) (Beyer, Abstr., 1872, 519; J. pr. Chem. [2], 2, 339), 
by the author and others. He has since found citric acid in the 
seeds of Vicia sativa, V. faba, Pisum sativum, and phaseolus. The 
powdered seeds were extracted with water, acidified with hydrochloric 
acid, the solution neutralised with potash or soda and concentrated; 
the residue, after filtration, was treated with basic lead acetate; the 
precipitate was decomposed with sulphuretted hydrogen in the usual 
way, and the clear liquid rendered strongly alkaline with lime. 
water. The precipitate, consisting chiefly of calcium phosphate, was 
filtered off and the solution boiled to precipitate the calcium citrate, 
from which the citric acid was prepared by decomposition with sul- 
phuric acid. P. F. F. 


Furfuraldehyde. By A. Gvuyarp (Bull. Soc. Chim., 41, 289—291). 
—When paper steeped in aniline acetate is immersed in a liquid con- 
taining furfuraldehyde, a magnificent rose-red colour is produced. 
Furfuraldehyde is contained in pyroligneous acid, and it is to this 
substance that acetic acid, prepared from pyroligneous acid, owes the 
peculiar odour which renders it unfit for the preparation of vinegar. 
The furfuraldehyde can be removed from pyroligneous acid, from 
which the tar has been separated, by agitating it with benzene. The 
compound remains when the benzene is evaporated. The acid can be 
purified by distillation. W. R. D.z 


Constitution of Furfuraldehyde. By A. Pawiinorr and G. 
Waener (Ber., 17, 1967—1969).—One of the authors has recently 
shown that aldehydes combine directly with zine alkyls forming 
the alkylates of secondary alcohols (Jour. Russ. Chem. Soc., 1884, 
[i], 283). Two formule have been proposed for furfuraldehyde: 
OH.C=—C.COH CH=CH 

| | by Kanonnikoff, and _ | | by Baeyer. 

CH=CH HC——C.COH 

\07 

The action of zine ethyl gives a means of investigating the question, 
as if a hydroxyl-group be present it will attack that as well as the 
aldehyde-group. The authors’ results show that the second oxygen 
atom is not present as hydroxyl, the product of the reaction yielding, 
on treatment with water, ethyl furfuryl carbinol, C,H,0.CHEt.OH. 
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Its formation is represented by the equations— 


C,H,0.CHO + ZnEt, = C,H,O.CHEt.OZnEt and 
¢,H,O0.CHEt.OZnEt + 2H,0 = C,H,0.CHEt.OH + C,H, + Zno(OH),. 


It is a colourless viscid liquid of agreeable aromatic odour, and is 
moderately soluble in water. It boils without decomposition at 180° 
under 749 mm. pressure, has a sp. gr. of 1:066 at 0°, and of 1°053 at 
155° (water at O° = 1). Acetic anhydride exerts a dehydrating 


influence on it, converting it into a mixture of hydrocarbons. 
A. J. G. 


Substitution-derivatives of Pyromucic Acid. By H. B. Hit 
and C. R. Sanaer (Ber., 17, 1759—1764).—Toénnies described 
(Abstr., 1878, 785) a dibromopyromucic acid (m. p. 184—186°), 
obtained by the action of potash on pyromucic acid tetrabromide, but 
did not give the details of its preparation. 

If an alcoholic solution of the tetrabromide is poured slowly into 
excess of strong alcoholic soda, care being taken to prevent any great 
rise in temperature, the sodium salts of two dibromopyromucic acids 
are obtained. These salts are sparingly soluble in alcohol, and the 
acids can be easily separated by means of the difference in the solu- 
bilities of their calcium salts. The more soluble salt yields an acid 
melting at 192°; the less soluble one melting at 168°. The former 
acid crystallises in flat needles, easily soluble in boiling water, in 
aleohol, ether, boiling benzene or chloroform, very sparingly in carbon 
bisulphide and light petroleum. When heated with dilute nitric acid 
(1:5) it dissolves with evolution of carbonic anhydride, and the 
solution contains a mixture of mucobromic and dibromomaleic acids. 
This acid is undoubtedly the same as that obtained by Ténnies. By 
the action of bromine-water on his acid, Ténnies obtained an easily 
soluble substance melting at 88°, which he believed to be the aldehyde 
of dibromofumaric acid. The authors have obtained a compound 
having the same properties, but only in very small quantity. When 
the acid is suspended in water, and bromine vapour is passed into the 
liquid by means of acurrent of air, tetrabromotetraphenol (tetrabromo- 
furfuran), C,Br,O, melting at 64—65°, is formed, according to the 
equation C,H,Br,O, + 2Br, = C,Br,O + CO, + 2HBr. 

The second dibromopyromucic acid, melting at 168°, can be more 
easily prepared by the action of bromine (2 mols.) on dry pyromucic 
acid. The resulting mixture of the acid and its dibromide is treated 
with water to decompose the bromide, and the acid purified by means 
of its calcium salt: some dibromomaleic acid is always formed in the 
reaction. This dibromopyromucic acid is easily soluble in boiling 
water, in alcohol, and ether, in boiling benzene or chloroform, 
sparingly in carbon bisulphide. When heated with dilute nitric acid, 
it is oxidised and yields monobromofumaric acid, C,H;BrO,. When 
bromine is allowed to act on the acid suspended in water, monobromo- 
maleic bromide, C,HBr,O., is formed. This last reaction seems to 
proceed most regularly when the bromine is added quickly. Mono- 
bromomaleic bromide crystallises in long white needles melting at 
55°. It is slowly acted on by boiling water, and yields, apparently, a 
mixture of monobromofumaric, monobromomaleic, and dibromosuc- 
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cinic acids. The other usual solvents dissolve it readily. When 
decomposed with potash, it yields monobromomaleic acid. 

Judging from their oxidation-products, the authors believe that the 
two acids may best be represented by the formule 


M. p. 192°. M. p. 168°. 
CBr—-CBr CH—-CBr 

| | and || I 
CH.O.C.COOH CBr.0.C.COOH. 


and therefore names them respectively By- and Bé-dibromopyromucic 
acid. 

When treated in ammoniacal solution with zinc-dust, both acids 
yield B-monobromopyromucic acid melting at 128—129°. This acid 
crystallises in needles, and is easily soluble in the usual solvents. 
When boiled with dilute sulphuric acid, it yields monobromofumaric 
acid melting at 176—177°. 

é-Monobromopyromucic acid melting at 183 —184° combines easily 
with bromine to form an additive product, which melts at 170° with 
decomposition ; this, when treated with alcoholic potash, readily yields 
tribromopyromucic acid, crystallising in small tufts of needles melting 
at 218—219°. It is sparingly soluble in boiling water, easily in ether or 
alcohol, and almost insoluble in light petroleum and carbon bisulphide. 
When oxidised by moderately strong nitric acid (1: 2), it yields 
dibromomaleic acid : bromine-water converts it into tetrabromotetra- 
phenol, together with a small quantity of dibromomaleic acid. 

L. T. T. 

Optical Behaviour of certain Amido-acids. By K. Scuvuze 
and E. Bossnarp (Ber., 17, 1610).—The amido-acids obtained on 
heating conglutin with hydrochloric acid are optically active; leucine 
dissolved in hydrochloric is dextrorotatory, and tyrosine lwvorotatory ; 
glutaminic acid, under the same conditions, is also dextrorotatory. 
The tyrosine, leucine, and glutamic acid, which are, obtained by the 
action of baryta-water on conglutin, are however optically inactive ; 
this applies to both acid and alkaline solutions, and in the case of the 
two latter substances has also been proved for aqueous solutions. 
Differences of solubility of the active and inactive amido-acids have 
also been observed. A. K. M. 


Aceturic Acid (Acetylglycocoll). By T. Currivs (Ber., 17, 
1663—1674).—The author prepares aceturic acid by boiling glycocine 
(40 grams), dried, and finely powdered, with acetic anhydride 
(60 grams) and benzene (250 grams) for four hours, the flask being 
frequently shaken to prevent the glycocine from caking. The benzene 
is distilled off, the residue dissolved in hot alcohol, and the solution 
decolorised by animal charcoal. The reaction is nearly quantitative, 
and may be expressed thus : 


2NH..CH,.COOH + Ac,O = 2NHAc.CH,.COOH + H,O. 


The yield is not so good when finely powdered dry glycocine-silver 
(30 grams) is boiled with acetic chloride (16 grams) and benzene 
(200 grams), as in Kraut and Hartmann’s method (Zeitschr. J. 
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Chem., 1868, 79). In this reaction, however, other compounds are 
formed, as in the reaction between benzoic chloride and glycocine- 
silver (Abstr., 1883, 337); the analogue of the acid, CH,,N;0,, has, 
for instance, been obtained, and forms a microcrystalline powder 
melting above 260° after first blackening; it is decomposed by boiling 
with mineral acids, with formation of acetic acid, glycocine, and a 
substance which yields ammonia when heated with aqueous alkalis. 
Aceturic acid separates from a hot saturated aqueous solution in 
colourless lanceolate crystals radiating from a common centre, and 
from a dilute solution, by evaporation in a vacuum, in small lustrous 
diaxial crystals; it melts at 206°. A litre of water at 15° dissolves 
27 grams of the acid ; it is moderately soluble in cold, readily in hot 
alcohol, and very readily in boiling water, but is insoluble in boiling 
ether, benzene, and toluene; it is only sparingly soluble in hot glacial 
acetic acid or acetone. Aceturic acid gives a red colour with ferric 
chloride and a deep blue colour with phenol and hypochlorites, and 
is decomposed by acids and alkalis much more readily than hippuric 
acid. It combines with hydrochloric and sulphuric acids, but the 
salts obtained are readily decomposed by water; with bases, however, 
it forms stable salts, most of which are very soluble in water. The 
silver salt, NHAc.CH,.COOAg, is moderately soluble in cold, very 
readily in hot water, and insoluble in absolute alcohol; the ammoni-m 
salt, NHAc.CH,.COONH,,H,O, crystallises in glistening needles or 
large plates which effloresce over sulphuric acid; when boiled with 
water or alcohol, it splits up into free acid and ammonia; it is mode- 
rately soluble in cold, very readily in hot water, less so in hot alcohol. 
The barium salt, (NHAc.CH,.COO).Ba,5H,0, crystallises in clusters 
of needles which deliquesce on exposure to the air, and lose only 
a part of their water when heated at 205°; it melts at about 200° 
and decomposes at 250—260° : water and spirit dissolve it very readily 
in the cold, whilst hot absolute alcohol dissolves it but sparingly. The 
copper salt, (NHAc.CH,.COO),Cu,44H,0, crystallises in azure-blue 
needles, loses 3$H,O at 105°, and decomposes a little above 120° ; it is 
very readily soluble in cold water and in hot absolute alcohol. The 
thallium salt, NHAc.CH:.COOTI1,2(?)H,0, forms small lustrous crys- 
tals resembling anatase, easily soluble in cold water. The nickel, maq- 
nesium, lead, and mercurous salts are also crystalline. The methyl salt, 
NHAc.CH,.COOMe, forms long colourless rhomboidal plates, melts 
at 58°5°, and boils at 254° (712 mm.); it is sparingly soluble in 
boiling ether, very readily in alcohol, chloroform, benzene, and water. 
The ethyl-derivative, NHAc.CH,.COOKEt, crystallises in large rhombic 
plates, is hygroscopic, and very readily taken up by all solvents; it 
melts at 48° and boils at 260° (712 mm.). The conversion of ethyl 
aceturate into ethy] acetylglycollate, CH,(OAc).COOEt, by the action 
of chlorine on its alkaline solution (Annalen, 99, 181) is very im- 
perfect, the chlorine attacking the acetyl-group, and the ethyl acety]- 
glycollate being much more readily decomposed by alkalis than the 
corresponding benzoyl-compound. A quantitative method of prepar- 
ing it consists in boiling ethyl diazoacetate with glacial acetic acid, 
N,CH,.COOEt + AcOH = CH,(OAc).COOEt + N,. When ethyl 


aceturate is gently heated with aqueous ammonia, ammonium acet- 
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urate is formed together with acetwramide, NHAc.CH;.CONH,. This 
crystallises in large colourless plates melting at 137°; it is insoluble 
in ether, readily soluble in alcohol and water, and, when boiled with 
these, is rapidly decomposed with evolution of ammonia. , 
. K. M. 

Glutamic Acid. By C. Scueister (Ber., 17, 1725—1729). The 
author has prepared a quantity of this acid from beetroot molasses 
obtained in working the strontium process. Oebbeke has examined 
and measured crystals of this acid, and of its hydrochloride, side by 
side with crystals of Ritthausen’s glutamic acid, and declares them to 
be identical. The author has made determinations of the rotary 
power of glutamic (amidoglutaric) acid and its salts as likely to prove 
of value in determining the sugar remaining in molasses. A Soleil- 
Scheibler polariscope was used with a column of solution 220 mm, 
long. A 2 per cent. solution of the free acid at 21° had a sp. gr. 
1-0070, and a rotation 1°3°, giving [x]; = +11°6° or [a]p = +102°. 
A 4 per cent. solution, rapidly cooled to prevent crystallisation, gave 
a rotation 2°7° at 23°, or [a]; = +12°0°, or [a|p = +106". A 
solution containing calcium salt equivalent to 2 per cent. had a sp. gr. 
1 0240 at 20° and a rotation —1°2° at 22°. This gives for the salt 
(a |; = —42° or [a]p = —3°7°; and for the acid in the salt [a]; = 
—5'3° or [a]p = —47°. A 4 per cent. solution of the hydrochloride 
(= 3°205 per cent. acid) had a sp. gr. 1°0158 at 19° and a rotation 
+52, giving for C,H,NO,,HCI [a]; = +23°1° or [a]p = +20°4°, or 
for the acid therein [a]; = +28°9° or [a]p = 25°5°. A nitric acid 


solution shows strong dextro-rotation, varying in amount according to 
the quantity of nitric acid employed in the solution. L. T. T. 


Uric Acid. By E. Fiscuer (Ber., 17, 1776—1788).—In continua- 
tion of his previous communication (this vol., 996), the author de- 
scribes several more derivatives of uric acid which he has obtained, 
and then enters into a theoretical discussion as to the constitution ot 
uric acid, 

Monomethyluric Acids.—The a-acid described by Hill (this Journal, 
1876, ii, 75) yields monomethylalloxan and carbamide on oxidation: 
when heated with concentrated hydrochloric acid, it splits up into 
carbonic anhydride, ammonia, methylamine, and glycocine. The 
A-acid, briefly described by the author (this vol., 996) under the name 
of trihydroxymethylpurin, is best prepared by heating dichlorhydroxy- 
methylpurin with concentrated hydrochloric acid at 135—140°. The 
ammonium salt is not decomposed when the excess of ammonia used 
in its preparation is boiled off, but on cooling separates from the 
solution as a gelatinous mass. When treated with an ammoniacal 
solution of silver nitrate, silver is deposited. When heated with phos- 
phorie chloride and oxychloride at 130°, it is partly reconverted into 
dichlorhydroxypurin. When oxidised with nitric acid or chlorine- 
water it is easily decomposed into alloxan and methylcarbamide. 
When heated for five or six hours at 170° with about five times its 
weight of strong hydrochloric acid, it is decomposed, yielding the 
same products as the a-acid. 

Dimethyluric Acids.—The a-acid of Hill is decomposed on oxidation 
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into monomethylalloxan and monomethylcarbamide: when heated 
with hydrochloric acid at 170°, it yields ammonia, methylamine, and 
glycocine. Its ammonium salt, unlike that of the a-mono-acid, is de- 
composed by boiling—the free acid being re-formed. When heated 
for some time at 125° with phosphoric chloride and oxychloride, an 
unstable chlorinated compound is produced which, however, differs 
altogether from the chlorinated body obtained from the f-acid. The 
p-acid (already described under the name of trihydroxydimethylpurin) 
is decomposed when heated with hydrochloric acid at 170°, yielding 
carbonic anhydride, ammonia, methylamine, and sarcosine. Its am- 
monium salt is not decomposed by boiling. When heated with 
phosphoric chloride and oxychloride at 135°, it is almost entirely 
reconverted into dichloroxydimethylpurin. When oxidised with nitric 
acid or chlorine-water, traces only of alloxan are produced, the 
principal product being a body of the composition C;Hj)N,O;. It is 
formed according to the equation C;H,N,O, + H,O + O = C,;HwN,0O,, 
and is a derivative of mesoxalic acid. It has no analogue in the 
oxidation-products of any of the uric acid derivatives, and the author 
proposes to name it oawy-B-dimethyluric acid. It crystallises in large, 
colourless, and well-formed plates, melts at 173—174°, and is com- 
pletely decomposed at a slightly higher temperature. When its 
aqueous solution is boiled, decomposition sets in, gas is evolved freely, 
and easily soluble products are formed. Ammonia produces no red 
coloration, hydrogen sulphide has no action, but hydriodic acid 
reduces it, forming an easily soluble crystalline compound still under 
investigation. Barium hydroxide gives no precipitate with a cold 
aqueous solution of the compound, but on heating barium mesoxalate 
is at once precipitated, whilst carbamide, and probably dimethyl- 
carbamide, remain in solution. When oxidised with chromic mix- 
ture, it yields cholestrophane, C;H,N,O,;: this formation of choles- 
trophane proves that both methyl-groups in this compound, and 
consequently in 8-dimethyluric acid, are combined with the two 
nitrogen-atoms which are split off from 8-monomethyluric acid in the 
form of monomethylcarbamide. Consequently it is clear that in uric 
ucid there is a carbamido-group containing two imido-groups distinct from 
the nucleus which is removed as alloxan on oxidation in acid solution. 
Trimethyluric Acid—The author has not been successful in his 
attempts to methylate a-dimethyluric acid. When the lead salt of 
-dimethyluric acid, however, is heated for eight hours at 125—130° 
with an equal weight of methyl iodide and double its weight of ether, 
the product boiled with water, the hot extract treated with sulphuretted 
hydrogen, and the filtrate supersaturated with ammonia and concen- 
trated to a small bulk, trimethyluric acid separates out as a white 
crystalline mass melting at 345°. It is slightly soluble in alcohol and 
chloroform, readily in strong hydrochloric acid. It is more easily soluble 
inammonia than in water, but the ammonium salt is decomposed again 
by boiling. Its alkaline salts crystallise in needles. With ammo- 
niacal silver, it yields a crystalline compound containing silver and 
ammonia ; this is easily soluble in hot water, and with excess of silver 
nitrate yields a pale yellow gelatinous precipitate. If, however, the 
acid is dissolved in a large quantity of hot ammonia, the calculated 
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quantity of silver nitrate added, and the ammonia then boiled off, the 
normal silver salt, C,H,AgN,O;, crystallises out in thin needles, 
Trimethyluric acid shows the murexide reaction much more strongly 
than does f-dimethyluric acid, and is more unstable towards acids, 
[t is decomposed by fuming hydrochloric at 130°, and yields a crys. 
talline compound easily soluble in boiling water, and melting at 
330°.  Trimethyluric acid is isomeric with hydroxycaffeine, and 
their melting points are identical, but they are without doubt totally 
distinct bodies. 

Tetramethyluric acid was prepared from trimethyluric acid by treat- 
ing its silver salt with methyl iodide. It crystallises in thin white 
needles, melts at 218°, and distils undecomposed. It is easily soluble 
in boiling water or chloroform, more sparingly in alcohol and ether. 
It has no acid properties, but is very unstable towards alkalis, giving 
off methylamine. It shows the murexide reaction, but more feebly 
than the trimethyl acid. It is isomeric, but not identical with meth- 
oxycaffeine. When heated with hydrochloric acid at 170°, this acid 
yields methylamine, but no trace of ammonia. It is thus clear that in 
tetramethyluric acid all four nitrogen-atoms are united to methyl. 

Taking all these results into consideration, the author looks upon 


l 3 
NH.CO.C.NH 
the correctness of Medicus’ uric acid formula, | SCO, 
CO.NH.C.NH 
2 4 
as fully established, and he proposes for convenience of nomenclature, 
&c., to number the four imide-groups as above. 

In a-monomethyluric acid the methyl-group must be in position 
1 or 2, in the A-acid in 4. In a-dimethyluric acid one Me must be at 
1 or 2, the other at 4; in the A-acid the two Me-groups must occupy 
sand 4. The only trimethyluric acid must have two Me-groups at 
3 and 4, and one at 1 or 2. 

The author considers the formation of dichloroxymethylpurin by the 
action of phosphoric chloride on B-monomethyluric acid to be analo- 
gous to the conversion of acid amides into imido-chlorides investigated 
by Wallach. Lb. F. TF. 


Nitration of Benzene-derivatives. By P. Sprinter (Annalen, 
224, 283—313).—In addition to that portion of the research which 
refers to the nitration of benzene (Abstr., 1883, 975), the results of 
the author’s experiments on the nitration of chloro- and bromo-benzene, 
toluene, ortho-, meta-, ands para-benzoic nitranilide are given in the 
following table. 

10 c.c. of nitric acid (sp. gr. 1-5) mixed with varying quantities of 
water were used, and the results are expressed in molecules of NO; 
per 100 mols. of toluene, &c., taken. 
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The author’s theoretical conclusions on this subject have been 
already published (Joc. cit.). W.C. W. 


Replacement of Amido-groups in Aromatic Derivatives by 
Chlorine. By T. Sanpmeyer (Ber., 17, 1633—1635).—In an attempt 
to prepare phenylacetylene by the action of cuprous acetylide on 
diazobenzene chloride, chlorobenzene was obtained. This result is due 
to the formation of cuprous chloride, and is best carried out as follows : 
150 grams of a 10 per cent. solution of cuprous chloride in hydro- 
chloric acid are heated almost to boiling in a flask provided with a 
reflux condenser, and a solution of diazobenzene chloride is then 
gradually added, the whole being kept well shaken ; each drop of the 
diazobenzene solution produces a yellow precipitate which, however, at 
once decomposes with evolution of nitrogen. The product is distilled 
in acurrent of steam, dried and fractioned, when chlorobenzene is 
obtained of constant boiling point (130°). In explanation of this 
reaction, the author suggests the two equations: PhN : NCI + 
Cu,Cl, = PhN(CuCl).N(CuCl)Cl and PhN(CaCl).N(CuCl)Cl = N, 
+Cu,Cl,+ PhCl, the intermediate compound PhN(CuCl).N(CuCl)Cl 
being, perhaps, the yellow precipitate mentioned. Cupric and ferrous 
chlorides do not act in this way. Metamidobenzoic acid has in 
the same way been converted into metachlorobenzoic acid, and the 
reaction simplified by treating a mixture of the amido-compound and 
cuprous chloride with potassium nitrite. The author is trying the 
reaction with other substances, and already finds that it holds with 
metanitraniline and paraphenylenediamine. A. K. M. 


Reaction of Iodine with Carbon Compounds at High Tem- 
peratures. By B. Rafman and K. Prets (Annalen, 223, 315—323). 
—In earlier communications (Abstr., 1879, 623; 1880, 463), the 
authors have shown that by the action of iodine at 250° on aromatic 
compounds containing long side-chains, the side-chains are separated 
and split into methyl-groups which then enter the aromatic nucleus, 
forming methyl, dimethyl, &c., derivatives, the most probable course 
of the reaction being that methyl iodide substitution-derivatives of 
the aromatic nucleus are first formed, and by their further action 


1312 ABSTRACTS OF CHEMICAL PAPERS. 


yield free iodine and aromatic methyl substitution-derivatives, In 
accordance with this view, the present experiments were made by 
heating at 250° aromatic hydrocarbons with alkyl iodides and a smal] 
quantity of iodine. To remove the hydriodic acid formed in some cases 
the corresponding alkyl bromide, in others isobuty alcohol was added, 

Benzene with methyl iodide and iodine yielded methane, toluene, 
and higher hydrocarbons not investigated. 

Toluene with ethyl iodide and iodine gave xylenes (principally 
metaxylene), a hydrocarbon, C,H). (ethyltoluene ?) and hydrocarbons 
of higher boiling point, probably hydrides and ethylpheny|s. 

Metaxylene with iodine and methyl iodide yielded pseudocumene, 
mesitylene, a hydrocarbon, CyHy, most probably identical with that 
prepared by Holtmeyer (Zeit. f. Chem., 1867, 689) from mesitylene, 
and a hydrocarbon, C,,H,, distilling between 205° and 223°. 

Commercially pure pseudocumene (pseudocumene and mesitylene) 
with ethyl iodide and iodine gave symmetrical (?) ethyldimethyl- 
benzene. 

Hexy] iodide, when heated with iodine for five hours at 256°, yields 
a combustible gas and hydriodic acid in large quantities, methyl] iodide 
in small quantity, the main product being hexane. A. J. G. 


Action of Methylene Chloride on Toluene and Benzene. By 
C. Frievet and J. M. Crarrs (Bull. Soc. Chim., 41, 322—327).— 
Ditolylmethane, dimethylanthracene, together with para-, meta-, and 
probably ortho-xylene, are obtained by acting on toluene boiling at 
110—111°, with methylene chloride boiling at 40—45°, in presence 
of aluminium chloride. The reactions are represented in the following 


way: 2C,H;Me + CH,Cl, = CH,(C,H,Me), + 2HCIl, and 2C,H,Me 


PCH Me + 4HCl + H,. The hydrogen 
liberated in this reaction reduces the methylene chloride to methyl 
chloride, and this reacting with toluene in presence of aluminium 
chloride yields xylene; para- and meta-xylene were recognised by 
their oxidation-products, but the ortho variety was also probably 
produced. When benzene is treated with methylene chloride in 
presence of aluminium chloride, diphenylmethane and anthracene are 
obtained, and also, by a secondary reaction, toluene. The decomposi- 
tions are C,H, + CH,Cl, = CH,(Ph), + 2HCl; 2C,H, + 4CH,Cl,= 
Cy.Hi + 4HCl + 2MeCl ; and C,H, + MeCl = C,.H,;Me + HCl. The 
results obtained by Schwarz are attributable to the use of methylene 
chloride containing chlorofdérm. W. R. D. 


os 2CH,Cl, — CoH Me< | > 
CH 


Action of Isobutyl Chloride on Benzene. By E. Gossin 
(Bull. Soc. Chim., 41, 446—447).—By the action in the cold of 
50 grams of isobutyl chloride (boiling at 68—69°) on 150 grams of 
benzene and about 50 grams of aluminium chloride, two liquids of the 
formula C,H, are obtained. The one boils at 166—167°, and is 
identical with the compound obtained by Fittig from bromobenzene 
and isobutyl bromide ; the other boils at 152—155°, and is formed only 


in very small quantity, it appears to be tertiary bntylbenzene. 
W. R. D. 
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Derivatives of Metaxylene. By A. Cotson (Compt. rend., 99, 
40—42.)—Crude xylene is not entirely freed from paraxylene even by 
two successive treatments with dilute nitric acid, and the dibromo- 
derivative described by Radziszewski and Wispek as dibromometa- 
xylene (melting at 140—141°), is really dibromo-para-xylene in a 
more or less pure condition. 

Dibromometazylene, C,H,(CH,Br)., is obtained from the pure 
metaxylene of commerce by the same method as the ortho-derivative, 
and may be purified by recrystallisation from light petroleum, or, if 
ebullition and too long contact are avoided, from alcohol of 90°. It 
forms white crystals which melt at 77°1°, and dissolve in ether and 
chloroform, in three times their weight of boiling light petroleum, 
and in a smaller quantity of boiling alcohol. Sp. gr. of the crystals 
at 0° = 1°734; of the liquid at 90° = 1°61. 

Metazylene glycol, CsH,(CH,.OH),, is obtained by saponifying the 
dibromo-derivative with an aqueous solution of potassium carbonate, 
evaporating to dryness on the water-bath, and extracting with ether. 
On slow evaporation, the ether leaves an oily liquid which quickly 
solidifies in microscopic crystals melting at 45°5—46-2°. The crystals 
are inodorous and have a bitter taste. They dissolve in about seven 
times their weight of ether at 12°, but are much more soluble in water 
and very readily form supersaturated solutions. They also have a 
tendency to remain in superfusion ; the sp. gr. of the liquid at 18° is 
1:16. On oxidation, metaxylene glycol yields isophthalic acid, and 
when treated with concentrated aqueous hydrobromic or hydrochloric 
acid, yields the corresponding bromide or chloride. Dichlorometa- 
xylene is a crystalline compound which melts at 34°2°. 

The following table gives the melting point of several derivatives 


of the xylenes :— 


Para. Ortho. Meta. 
Dichloroxylene ... 100°5° 54°5° 34°2° 
Dibromoxylene ... 143°0 94:9 771 
Xyleneglycol..... 112°5 64°6 46°2 
Xylene.......... 16:0 ? ? 
C. H. B. 


Orthoxylene-derivatives. By G. Leszr (Ber., 17, 1824—1826). 
—Orthoxylylene sulphide, OH.<oe> S, was prepared by treating an 


alcoholic solution of orthoxylylene bromide with a saturated aqueous 
solution of potassium sulphide, and then distilling in a current of 
steam. It is a colourless oil, with a strong odour of mercaptan. It 
distils undecomposed, and solidifies to large crystals a little above 0°. 
Orthowylylenediethyl ether, CsH,(CH2.OEt)., is obtained by boiling 
orthoxylylene bromide with a large excess of alcoholic potash. It is 
a light colourless oil of pleasant odour, and boils at 247—249° under 
720 mm. pressure. Orthorylylenedianilide (or diphenylorthoxylylene- 
diamine), C,H,(CH.NHPh)., is obtained by boiling an alcoholic 
solution of orthoxylylene bromide with an excess of aniline. It 
crystallises from alcohol in small colourless needles melting at 172°. 
It isa feeble base, and is soluble in concentrated hydrochloric acid, 
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but is reprecipitated from this solution on the addition of water, 
Orthoxylylene iodide is obtained by digesting the bromide with excess 
of potassium iodide, or better by treatment of phthalic alcohol 
(xylylene hydroxide) with fuming hydriodic acid and amorphons 
phosphorus. It crystallises from ether in well-formed yellow prisms, 
melting at 109—110°. eS 


Preparation of Nitriles. By G. Kriiss (Ber., 17, 1766—1768)~ 
Letts showed (this Journal, 25, 1020) that most of the aromatic 
nitriles may be prepared by heating potassium thiocyanate with the 
respective aromatic acids, the reaction taking place according to the 
equation— 


2R.COOH + CNSK = R.CN + R.COOK + HS + CO,. 


By this reaction only half the acid employed is converted into the 
nitrile. By substituting lead thiocyanate in place of the potassium 
salt, the author is enabled to convert the whole of the acid into its 
nitrile, 


2Ph.COOH + Pb(CNS), = 2Ph.CN + PbS + H.S + 2C0,. 


The acid and thiocyanate are heated together in the dry state 
at 190—195°. In preparing benzonitrile by this process, the author 
obtained 50—60 grams nitrile from 100 grams benzoic acid, as com- 
pared with 33 grams obtained by Letts. Letts was unable to obtain 
cinnamonitrile by his method, the decomposing point of potassium 
thiocyanate lying below the temperature necessary for the reaction. 
Lead thiocyanate being more active than the potassium salt, the 
author succeeded in preparing cinnamonitrile by the new process, 
obtaining 5 grams nitrile from 15 grams acid. b. FF 


Nitration of Thiophene-derivatives. By H. Kreis (Ber., 17, 
2073—2075).—Although thiophene and its homologues are com- 
pletely oxidised by treatment with nitric acid, thiophene-derivatives 
containing negative groups can be nitrated. 

Todonitrothiophene, C,SH,I.NO,—On mixing iodothiophene with 
excess of nitric acid at the ordinary temperature, a violent reaction 
takes place, and the compound is completely oxidised. If the nitric 
acid is added drop by drop, however, with continued shaking, and 
cooling between each addition of acid, the required nitro-compound 
is formed. It crystallises in lemon-yellow prisms, has an intense 
bitter-almond-like odour, melts at 74°, and is soluble in alcohol; 
insoluble in water. 

Dibromodinitrothiophene, C,SBr.,(NO,)., is prepared by suspending 
dibromothiophene in five times its volume of sulphuric acid, and 
adding nitric acid drop by drop. It is unnecessary to cool the 
mixtare. It forms hard, pale-yellow crystals, which melt at 134°; it 
is readily soluble in hot, but only sparingly in cold alcohol. 

A. J. G. 

Conversion of Aromatic Amines into the Ethers of the 
corresponding Phenols. By A. W. Hormann (Ber., 17, 1917— 
1920).—In order to obtain tetramethylbenzene (see p. 1320) more 
easily than by the action of hydrochloric acid on the nitrile, the 
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author converted tetramethylamidobenzene into the diazo-compound, 
and boiled that with alcohol. Instead of the expected hydrocarbon, 
he obtained the ethyl ether, C3HMe,.OEt, an aromatic oil boiling at 
236 —237°. 

In order to determine whether this was a special reaction of 
the body in question, or of more general application, he has prepared 
several more diazo-compounds, and decomposed them by means of 
alcohol. 

Cumidine thus treated yielded the ether C;,H.Me;.OEt, boiling at 
223—224°, together with a sparingly soluble crystalline substance 
which melts at 173°, and is now undergoing investigation. When 
methyl and amyl alcohols were substituted for ethyl alcohol, the 
methyl and amyl ethers were obtaiued respectively. The methyl ether 
boils at 213—214°, the amyl ether at 265—266°. 

The reaction was also tried with aniline, toluidine, &c., and in all 
cases the corresponding ethers were formed, sometimes together with 
asmall quantity of the hydrocarbon. It is therefore clear that when a 
diazo-compound is boiled with alcohol the diazo-group displaced is not 
always replaced by hydrogen, but often by an oxy-radicle (ethoxy, 
methoxyl, &c.) (see also Haller, this vol., p. 1322). i FF. 


Action of Nitro-hydrobromic Acid on Organic. Compounds. 
By H. Brunner and C. Kraemer (Ber., 17, 1872—1874).—The authors 
are now engaged in investigating the action of a mixture of hydro- 
bromic and nitric acids on inorganic and organic substances, to 
determine whether it acts in a manner analogous to aqua-regia. The 
present communication treats of some compounds of interest in 
relation to the authors’ work on the phenol-colouring matters (see 
this vol., pp. 1333 and 1340). 

Aniline, dimethylaniline, diphenylamine, phenol, quinol, catechol, 
and a-naphthol yield no colouring matters when treated with nitro- 
lhydrobromic acid. Resorcinol yields a lustrous green mass which 
dissolves in alcohol to a red solution; this, on the addition of an 
alkali, turns blue, and shows a brown fluorescence. This colouring 
matter has the formula Cy.H.;BrN,0,; it probably must be consi- 
dered as a brominated derivative of the compound CyHsN20. 

With nitro-hydrobromic acid, orcinol yields a reddish-brown 
amorphous body containing bromine; this is being investigated. 

?. e - 

Condensation-products of Aromatic Bases with Aldehydes. 
By O. Fiscuer and C. Scumipr (Ber., 17, 1889—1896).—I. Ortho- 
nitrobenzaldehyde and Dimethylaniline.—The leuco-base orthonitro- 
tetramethyldiamidotriphenylmethane thus produced has been already 
described (Abstr., 1882, 834). Its crystals are monoclinic, and mea- 
surements thereof gave a:b:¢ = 1:1795:1: 05262 and 6 = 85° 0’. 
Its melting point is 159—160°. By oxidation of the sulphate of this 
leuco-base with lead dioxide, the colour-base orthonitro-malachite-green, 
CH2sN;0;, is obtained. It forms small, orange, lustrous crystals 
which melt at 163°. It is easily soluble in benzene, ether, and 
alcohol. Its neutral salts are green, with a blue shade. The re- 
duction-product already described (loc. cit.) forms with benzene 
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colourless crystals melting at 134—135°. The leuco-base, when 
boiled with acetic anhydride, yields a monacetyl-derivative, melting 
at 186°. This body, when oxidised with a peroxide, yields acetamido. 
benzaldehyde green, a beautiful green colouring matter. When the 
acetyl-compound is converted into its sulphate before oxidation, the 
acetyl is eliminated during the reaction, C,,H,N;O being formed. 
The neutral salts of this base are green, with a blue shade. The 
introduction of a nitro- or amido-group into the benzene nucleus, 
in the para-position to the methane-group, thus causes a tendency 
of the colour towards blue, whilst, as is known, these groups in the 
meta-position scarcely alter the colour-shade. 

II. Orthonitrobenzaldehyde and Diethylaniline—Analogous com. 
pounds are produced with diethylaniline. Orthonitrotetrethyldiamidotri- 
phenyl methane melts at 109—110°. Its crystals are of a reddish-orange, 
belong to the triclinic system, and give a:b:¢ = 0°7720: 1: 0°8037, 
and a = 100° 55’, B = 95° 52’, y = 94° 38’. The amido-base crys- 
tallises in needles melting at 136°. The colowr-base is a deep bluish- 


en. 
Ill. Vanilline and Dimethylaniline—The Jleuco-base, C4H»N,0,, 

melts at 135—136°, and forms colourless crystals. The colowr-base is 

violet. i 2 


Nitrotoluidine (m. p. 915°) prepared from Liquid Dini. 
trotoluene. By C. Utimann (Ber., 17, 1957—1964).—Bernthsen 
has shown (Abstr., 1883, 579) that two nitrotoluidines are ob. 
tained on reducing liquid dinitrotoluene, the one [Me : NO, : NH, 
=1:2:4] already known, and a second melting at 91°5°, and 
yielding a benzoyl-derivative melting at 167—167°5°. This latter 
had been previously obtained in an impure form by Cunerth (this 
Journal, 1575, 82), who had shown the methyl- and nitro-groups to 
be relatively in the ortho-position. The author confirms this result, 
and further shows that by conversion of the nitrotoluidine into a 
nitrocresol, of this into the amidocresol, and by then eliminating the 
amido-group by Griess’s reaction, orthocresol is obtained. The 
nitrotoiuidine, therefore, must have the constitution [Me: NO, : NH; 
=1:2:6]. ; 

1:3: é. Nitrotolwidine crystallises in long silky needles, and is 
readily soluble in alcohol, ether, and benzene. The hydrochloride, 
C,H,;Me(NO.).NH,,HCl, crystallises in long flat needles, readily 
soluble in water, and also readily decomposed by it. When heated, 
it begins to lose hydrochloric acid at 80°. The sulphate forms small 
crystals, relatively sparingly ,scluble in water. The acetyl-compound, 
C,H;Me(NO,).N HAc, obtained by the action of acetic chloride on an 
alcoholic solution of the base, crystallises in long, brilliant, colourless 
needles, melts at 157°5—158°, is readily soluble in alcohol and ether, 
sparingly soluble in cold water. 

Toluylenediamine, CsH;Me(NH,).[1 : 2: 6].—The hydrochloride is 
obtained by heating nitrotoluidine on the water-bath with tin, hydro- 
chloric acid, and stannous chloride; it crystallises in thick colourless 
needles. The free base, prepared by the dry distillation of the hydro- 
chloride with lime, crystallises in yellowish-white prisms, and melts 
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at 103°5°. It appears to be more stable than its isomerides. The 
aqueous solution turns brown slowly on exposure to air. Its solution 
in sulphuric acid gives a yellowish-brown coloration with potassium 
nitrite. With paranitrosodimethylaniline it gives, first a green, and 
then a blue coloration, turning violet on long standing; ordinary 
1:2:4 toluylenediamine gives the same reaction. With ferric 
chloride, or with chromic acid, it gives a deep brown coloration. 

Nitroeresol, CH;Me(NO,).OH [1: 2:6], prepared by means of the 
diazo-reaction from the 1: 2:6 nitrotoluidine, crystallises in woolly 
yellow needles, melts at 142--143°, is very sparingly soluble in cold 
water, readily soluble in alcohol and ether, soluble in aqueous baryta 
or soda, with intense yellowish-red colour. The alkali compounds 
could not be isolated. Silver nitrate gives a white precipitate, 
sparingly soluble in ammonia, and crystallising from dilute nitric 
acid in interlaced needles. 

Amidocresol, CsH;Me(NH,).OH [1 : 2:6], is obtained as hydro- 
chloride by the reduction of the nitrocresol with tin and hydrochloric 
acid; by treating this with sodium carbonate, the free base may be 
obtained, crystallising in concentrically grouped needles. It melts 
at 124—128°; is sparingly soluble in cold water and ether. It dis- 
solves in soda and ammonia, without characteristic coloration. By 
heating it with sulphuric acid, and then pouring into water, a 
solution is obtained green by reflected, flesh-coloured by transmitted 
light. The hydrochloride crystallises in white needles, can be sub- 
limed, is readily soluble in water and alcohol. It is stable in the 
pure and dry condition, but very unstable if impure. 

Dihydroxytoluene, C§SH;Me(OH), [1: 2:6], was prepared from the 
1:2:6 amidocresol by Neville and Winther’s method (Trans., 1882, 
415). The yield was very small. It crystallises in nearly colourless 
needles, melts at 63—66°, has a biting taste and phenol-like odour, 
and is readily soluble in water or alcohol. It dissolves readily and 
without coloration in soda and in ammonia, the solution in the 
latter slowly turning a pale dirty blue. It gives a white precipitate 
with bromine-water, a magenta coloration rapidly changing to 
yellowish-brown with bleaching-powder, a rose-red with chloroform 
and soda. It reduces ammoniacal silver solution in the cold. By 
heating it with phthalic anhydride, and dissolving the product 
in soda, a rose-red liquid, with strong green fluorescence, is obtained. 
It is probably identical with y-isorcinol, but it is impossible, from 
the small yield, to speak as yet with certainty. A. J. G. 


Action of Dimethylparatoluidine and Dimethylaniline on 
Ethylene Bromide. By H. Hiisner, A. Tétie, and W. Aruenstipr 
(Annalen, 224, 331—353).—Ethylene ditolyldimethylammonium brom- 
ide, (C;H,;Me,NBr),C.H,, and a small quantity of ethylene ditolyl- 
methylamine, (C;H;MeN).C.H,, are formed when a mixture of 
ethylene bromide and dimethylparatoluidine is heated at 100—110° 
in sealed tubes for four days. The product is dissolved in water and 
boiled, in order to remove unaltered dimethyltoluidine and ethylene 
bromide. On cooling, a portion of the amine crystallises out, and the 
remainder is precipitated by ammonia. The solution of ethylene di- 
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tolyldimethylammonium bromide is converted into the carbonate by 
the action of silver carbonate. The single salts of this base are ver 
soluble in alcohol and water; the double salts crystallise readily. 
The platinochloride, (C;H;Me,NC1).C.H,,PtCl,, forms orange-coloured 
needles; the mercuriochloride, (C;H,;Me,NCl).C,H,2HgCl,, and 
stannichloride, (0;H;Me,NCl),.C,H,,SnCl,, crystallise in colourless 
needles. The picrate forms pale-yellow needles or plates which melt 
at 196°. The aqueous solution of the carbonate is decomposed by 
heat, yielding ethylenedimethyltolylamine. This amine crystallises in 
colourless plates or prisms melting at 80°; and dissolves freely in 
benzene or ether. The hydriodide forms rhombic plates, the oxalate 
colourless needles, the platinochloride, (C;H;MeN).C.H,,H2PtCk, an 
orange powder, and the mercuriochloride thick needles. Almost all 
the salts are unstable, and are very soluble in water. Two mols, 
of ethylenedimethyltolylamine unite with 1 mol. of methyl 
iodide, forming ethylenemethy!tolylamine-dimethyltolylammonium iodide, 
C,H,Me.NC,H,.N1I(C;H;Me.), a colourless crystalline compound, soluble 
in hot water. The corresponding carbonate is insoluble in water. 
The double salt with mercuric chloride is crystalline. Ethylene- 
dimethyltolylamine is decomposed by heat, yielding triethylenetritolyl- 
amine, (C;sH,Me.N : C,H,);, and dimethyltolylamine. Ethylene bromide 
acts on dimethylaniline at 100°, forming ethylenediphenyldimethyl- 
ammonium bromide, (PhMe,NBr),C,H,, a deliquescent salt, deposited 
from an alcoholic solution in colourless prisms. The corresponding 
hydroxide dissolves in water, yielding a solution which absorbs 
carbonic anhydride, forming a crystalline carbonate. The aqueous 
solution of the carbonate is not decomposed by boiling, but the car- 
bonate is decomposed by dry distillation, forming dimethylaniline. 

The chloride, (PhMe,NC1).C.H,, crystallises in deliquescent prisms, 
freely soluble in alcohol, and the picrate forms yellow needles melting at 
124°; it dissolves sparingly in cold alcohol or water. 

The following table shows the chief points of difference between the 
salts of trimethylphenylammonium and those of ethylenediphenyl- 


dimethylammonium :— 
Trimethylphenyl- Ethylenediphenyldi- 
ammonium. methylammonium. 

Mercuriochloride ..._ Deposited from water in The same. 

colourless needles. 
Solubility in H,O .. M.p. 187°. 1 in 2755 at 62 M. p. 175°. 1 in 317°9 at 62. 
Platinochloride .... Deposited from water in The same. 

yellowish-red needles. 
Soluble in H,O .... 1 in 3049 at 7°4 1 in 404°8 at 7°4. 
Iodide ............ Deposited from alcohol in The same. 

colourless plates. 
Soluble in alcohol... 1 in 45°5 at 82 1 in 46°4 at 8:2. 
Dichromate........ 1 in 200 of cold water. 1 in less than 75 parts of 

cold water. 


W. C. W. 
Derivatives of Pseudocumidine. By E. Friatuicu (Ber., 17, 
1801-—1809).—Phthalopseudocumide, CsH,Me,N : C,H,O,, was prepared 
by heating cumidine with phthalic anhydride. It crystallises in 
rhombic prisms, melts at 148°, and distils without decomposition at @ 
temperature above the boiling point of mercury. It is easily soluble 
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in carbon bisulphide, chloroform, and benzene, sparingly so in alcohol 
and ether, and insoluble in water. It sometimes crystallises in 
needles which, however, change back to the prisms on shaking, or 
often spontaneously. 

Benzoylphthalopseudocumide, C,HBzMe.N : C.H,O, is formed when 
a mixture of phthalopseudocumide and benzoic chloride is heated with 
a little zinc chloride at 175—180° for 8 hours. It crystallises in small 
glittering rhombohedra which melt at 181°, and are readily soluble 
in boiling acetic acid, sparingly so in alcohol, ether, and carbon 
bisulphide, insoluble in water. When quickly distilled in small 
quantities, it passes over unchanged, but is totally decomposed if 
distilled in large quantity or slowly. 

Benzoylpseudocumidine, C;HBzMe;.NH,, is prepared by the saponifi- 
cation of the compound just described, with concentrated sulphuric or 
hydrochloric acid at 140—150°. If saponified with alcoholic potash 
an intermediate compound, C,HBzMe,.NH.CO.€,H,.COOH, is first 
formed ; and heating in closed tubes at 100° for 24 hours must be 
resorted to to complete the saponification. Benzoylpseudocumidine 
crystallises in lemon-yellow needles or scales which melt at 130°. It 
is easily soluble in alcohol, ether, benzene, and chloroform, almost 
insoluble in water, and is not volatile with steam. It forms crystal- 
lisable salts with one equivalent of acid. The platinochloride 
(CywH,NO)2,H,PtCl,, erystallises in orange needles. With benzoic 
chloride it yields benzoylbenzopseudocumide, C,HBzMe;.NHBz, which 
forms colourless glittering needles ; it melts at 227°, and is sparingly 
soluble in ether and alcohol, easily in boiling glacial acetic acid, 
insoluble in water. 

Benzoylpseudocuminol, C,HBzMe,.OH, is obtained from the cumi- 
dine by means of the diazo-reaction. It yields colourless micaceous 
scales melting at 187°. It is easily soluble in alcohol and ether, 
insoluble in water, but dissolves in sodium hydroxide. It is not 
volatile with steam. 

Phthalopseudocumidamide, C.H,(CONH:,).CONH.C,H,Me;, is ob- 
tained when a hot saturated solution of phthalopseudocumide is 
treated with a slight excess of ammonia. It crystallises in colourless 
needles, melts at 218°, and is decomposed at that temperature into 
ammonia and phthalocumide. It is sparingly soluble in alcohol. It 
is of interest as being the first phthalamide which has been obtained, 
all attempts to prepare such an amide having previously led to the 
formation of the corresponding imide. Sulphuric acid decomposes 
this body into phthalic acid and cumidine without the formation 
of a trace of sulphonic acid. If methylamine be substituted for 
ammonia in the above reaction, methylphthalopseudocumidamide, 
C.H,Me;.NH.CO.C,H,.CONHMe, is formed. This crystallises in 
needles melting at 215° with decomposition. It is sparingly soluble 
in alcohol and ether, insoluble in water. Allylphthalopseudocumidamide, 
prepared in like manner, forms silky needles melting at 179° with 
decomposition. It is easily soluble in alcohol. Di- and tri-methyl- 
amine and their homologues, as also aromatic amines, are without 
action on phthalopseudocumide. 

Phthalopseuducumide acid, C§H;Me3.N H.CO,C,H,.COOH, is obtained 
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by heating phthalopseudocumide with alcoholic potash on the water 
bath for half an hour. It crystallises in colourless needles and melts 
at 179° with decomposition. It is easily soluble in alcohol, chloroform, 
and glacial acetic acid, sparingly so in ether and carbon bisulphide, 
insoluble in water. It forms metallic salts, of which the lead, silver, 
mercury, and copper salts are sparingly soluble. The ammonia salt 
when heated on the water-bath gives up ammonia and water, and 
reforms phthalopseudoeumide. By continued treatment with alcoholic 
potash or with sulphuric acid it is decomposed into phthalic acid and 
pseudocumidine. L. T. T. 


Tetramethylated Amidobenzene. By A. W. Hormann (Ber. 
1912—1916).—The author has examined an oil which was formed as 
a bye-product in the preparation of solid eumidine on a large scale. 
The crude product boiled between 240—300°. As the cumidine was 
prepared by the action of methyl aleohol on xylidine hydrochloride, it 
seemed* probable that this bye-prodaet would contain methylated 
homologues of cumidine. 

Amongst several substances to be described at a future time, the 
author succeeded in isolating a pale-yellow oil boiling at 252—253°, 
which proved to be tetramethylamidobenzene, C,HMe.NH). It 
solidifies at 11° to a crystalline mass which melts at 14°; and at 24° 
has sp. gr. 0978. It is a primary amine, and yields a crystalline 
hydrochloride and platinochloride. Its salts crystallise well, and are 
mostly soluble in boiling water. The dimethylated base,C,;HMe,.NMe,, 
was obtained by treating the free base with methyl iodide. It isa 
colourless liqnid, and boils at 236—23>°. Its platinochloride is 
crystalline. The isonitrile, CyHi;.NC, of the original base, is easily 
obtained by heating the latter with chloroform and potassium 
hydroxide. It is a white crystalline substance melting at 51°. It 
has the odour characteristic of isonitriles, but in a very subdued 
degree. When heated to 240° violent reaction sets in, the tempe- 
rature of the whole rises, and at 260° the normal nitrile distils over. 
This body solidifies on cooling and then melts at 68—69°. This nitrile 
is exceedingly stable, and the author has not yet succeeded in con- 
verting it into the corresponding acid. Heated to 250° with hydro- 
chlorie acid, it is deeomposed into a tetramethylbenzene, CsH,Me,, and 
carbonic anhydride. The author is unable to say yet whether this 
hydrocarbon is identieal or not with that described by Jannasch 
(Ber., 8, 356). If the original base is digested with carbon bisulphide, 
sulphuretted hydrogen is evolved, and a thiocarbimide and a thio- 
carbamide are formed. Thethioearbimide, C,HMe,.NCS, crystallises at 
65°. When distilled with powdered potash, it yields the base in 4 
very pure state. The thiocarbamide, CS(NH.C,HMe,), ,crystallises in 
plates which melt at 278°. By means of the diazo-reaction, the base 
was converted into the phenol CsHMe,.OH : this forms white crystals 
melting at 80—81°, and has the usual properties of phenols. =¢ 
L. T. T. 

Secondary Amines. By W. Gesnarpr (Ber., 17, 2088—2095). 
This paper deals with the products of the action of isothiocyanates, of 
isocyanates, of thiocyanates, and of cyanates on secondary amines. 

Methyldiphenylthiocarbamide, NHPh.CS.NMePh, prepared by the 
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action of methylaniline on phenyl isothiocyanate, crystallises in thick 
rhombic prisms, is readily soluble in benzene, ether, glacial acetic 
acid, chloroform, and hot alcohol, sparingly soluble in cold alcohol 
and light petroleum, insoluble in water. It melts at 87°, distils at 
204—206°. It is resolved into its components by distilling it with 
steam (when they recombine in the distillate), or by heating it with 
phosphoric acid. Boiled with aniline it yields thiocarbanilide. In 
sealed tubes at 250°, the reaction between methylaniline and phenyl 
isothiocyanate takes a different course, dimethylaniline and thio- 
carbanilide being formed. 

Ethyldiphenylthiocarbamide, NHPh.CS.NEtPh, prepared in like 
manner from ethylaniline, closely resembles the methyl compound, 
and melts at 89°. 

Phenylmethylparatolylthiocarbamide, NH(C;H;).CS.NMePh, _ pre- 
pared from paratolyl isothiocyanate and methylaniline, crystallises in 
small rhombic tables, melts at 124°, is readily soluble in benzene, 
sparingly in light petroleum. 

Phenylethylparatolylthiocarbamide, NH(C,H;).CS.NEtPh, resembles 
the preceding compound, and melts at 90°. 

Phenylmethy1l-8-naphthylthiocarbamide, NH(CwH;).CS.NMePh, pre- 
pared from methylaniline and f-naphthyl isothiocyanate, forms long 
yellow needles and melts at 127°. 

Triphenylthiocarbamide, NHPh.CS.NPh,:—Diphenylamine, and 
phenyl isothiocyanate do not react at ordinary temperatures, but on 
heating the mixture at 280° for several days triphenylthiocarbamide 
is formed. It crystallises in long white needles, melts at 152°, is solu- 
ble in hot alcohol and alkalis, sparingly in cold alcohol. 

Methyldiphenylearbamide, NHPh.CO.NMePh, prepared by mixing 
methylaniline and phenyl isocyanate, crystallises in small needles, 
melts at 104°, distils at 203—-2U5°, is readily soluble in benzene, ether, 
chloroform, glacial acetic acid, and hot alcohol, but only sparingly in 
cold alcohol or hot water, and is almost insoluble in light petroleum 
and alkalis. 

Ethyldiphenylearbamide, NHPh.CO.NEtPh, forms large transparent 
prisms and melts at 91°. 

Unsymmetrical methylphenylthiocarbamide, NH2.CS.NMePh, is pre- 
pared by evaporating to dryness mixed aqueous solutions of methyl- 
aniline hydrochloride and excess of potassium thiocyanate. It crystal- 
lises in thick, colourless rhombic tables, melts at 107°, and is soluble 
in alcohol, benzene, and hot water. 

Unsymmetrical ethylphenylthiocarbamide, NH,.CS.NEtPh, crystallises 
in long, hard, nacreous prisms and melts at 113°. 

Unsymmetrical methylphenylearbamide, NH;.CO.NMePh, prepared 
from methylaniline hydrochloride and potassium cyanate, crystallises 
in very thin striated rhombs of fatty lustre, melts at 82°, and is readily 
soluble in all the ordinary solvents with the exception of light 
petroleum, 

Unsymmetrical ethylphenylcarbamide, NH..CO.NEtPh, forms silvery 
plates and melts at 62°. 

The unsymmetrical diphenylearbamide is not obtained by the 
action of diphenylamine hydrochloride on potassium cyanate. ry 

A. J. G. 
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Action of Ferric Chloride on Orthophenylenediamine, By 
F. Wresincer (Annalen, 224, 353—356).—On the addition of ferric 
chloride to a solution of orthophenylenediamine hydrochloride, red 
needle-shaped crystals are deposited, of the composition 


C.,H\.N,O,2HCI. 


The formation of this salt by the action of ferric chloride on ortho. 
diamidobenzene hydrochloride was observed by Griess (J. pr. Chem., 
3, 143; 5, 202), but its properties were not investigated. The hydro. 
chloride crystallises from water in ruby-coloured plates, containing 
5 mols. H,O. On decomposition with soda, it yields the free base 
CHiN, as a yellow crystalline precipitate, which dissolves sparingly 
in alcohol and water, with partial decomposition. The sulphate, 
C»4H,,.N,O,H.SO, + 3H,0, crystallises in needles, which resemble 


chromic anhydride in appearance. The nitrate is very unstable. 


W. C. W. 


New Aniline Colours. By Perrizrr (Bull. Soc. Chim., 41, 310). 
—Aniline hydrochloride, when treated with an aqueous solution of 
potassium nitrite, yields a crystalline compound having the formula 
CisHisN,, which melts at 95°, and is solubie in most liquids. Its salts 
are decomposed by water. It dyes a golden-yellow. When the com- 
pound is fused with aniline hydrochloride, a blue dye of the formula 
CyHsN, is obtained, together with a violet product, which probably 
has the formula C,H..N, The same compound, when fused with 
a-naphthol, gives an orange-coloured substance, of the formula 
C,H.,N,, and with 6-naphthol an orange-red colouring matter. 

W. R. D.z 


Action of Alcohol on Diazo-compounds. By S. Hatter (Ber., 
17, 1887—1889).—It is generally stated that when a diazo-salt is 
boiled with absolute alcohol, the diazo-group is replaced by hydrogen. 
But in this reaction there are always many bye-products formed. 
Diazocumene sulphate, when boiled with alcohol, yields only a very 
small quantity of hydrocarbon, the principal product being its ethyl 
ether. Diazobenzene sulphate, 8-diazonaphthalene, &c., give similar 
results. It would seem, therefore, that with the decomposition of 
diazo-compounds by alcohol, the reaction sometimes brings about the 
replacement of the diazo-group by hydrogen, sometimes by ethoxy], 
or some similar oxy-radicle. (See also Hofmann, this vol., p. 1314). 

L. T. T. 


Behaviour of Aldehyde, Glucose, Peptone, Albuminous 
Bodies, and Acetone towards Diazobenzenesulphonic Acid. 
By Petri (Zeit. Phys. Chem., 8, 291—298).—An alkaline solution of 
diazobenzenesulphonic acid added to the aldehydes of the fatty series 
or to glucose dissolved in weak alkali, produces a beautiful magenta- 
red reaction on standing 10 or 20 minutes; warming the solu- 
tion hastens its appearance; it is only the fixed alkalis that can be 
used. The intensity of the colour depends very much on the pro- 
portion of the reagents; too much aldehyde or diazo-acid causes the 
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colour to disappear. Concentrated solutions absorb all the light, 
except the red end of the spectrum as far as C. On dilution, the 
absorption becomes less, only extending to D, while at the same time 
a clearing takes place in the blue between F and G. If cautiously 
neutralised either with mineral or organic acids, the colour dis- 
appears, but reappears again quite unchanged in properties on adding 
alkali; addition of an excess of mineral acid likewise produces a red 
colour, although differing in spectroscopic properties from the original. 
Al) attempts to separate the colouring matter with the usual solvents 
have failed. Bromine, chlorine, iodine, sulphurous and nitrous acids, 
together with sodium amalgam and zinc-dust (the last two when air 
is excluded), decolorise the red solution. If the sodium amalgam or 
zinc is filtered off and the filtrate exposed to the air, the colour re- 
appears. 

Aqueous solutions of peptone or albuminous bodies produce an orange- 
yellow to an orange-red colour with the alkaline diazo-acid, but it 
differs from the colour above described in both spectroscopic pro- 
perties and its behaviour towards acids. When neutralised carefully, 
the orange-red is changed to yellow, but the colour does not reappear 
when an excess of mineral acid is employed. Ammonia, as well as 
fixed alkalis, reproduce it. When subjected to reduction with sodium 
amalgam or zinc-dust with access of air, a magenta-red colour is pro- 
duced, which does not differ in any of its properties from the colour 
in the aldehyde reaction. Acetone, too, behaves like the aldehydes. 
J. P. L. 


Action of Phenylhydrazine on the Imido-ethers. II. By 
A. Pinner (Ber., 17, 2002—2004).—In the first part of this paper 
(this vol., p. 743), the author described the formation of benzenyl- 
diphenylazidine from phenylhydrazine and benzimido-ether hydro- 
chloride. Methenyldiphenylazidine, NHPh.N : CH.N.H,Ph, is pre- 
pared by adding phenylhydrazine to a solution of formimido-ether 
hydrochloride in absolute alcohol, and allowing the mixture to stand 
for some weeks. It crystallises in yellow plates, melts at 185°, is 
soluble in hot benzene, sparingly soluble in cold, readily soluble in hot 
alcohol, and gives a deep-red coloration with hydrochloric or sulphuric 
acid. The yield is not good, resinous products being largely formed. 
With acetimido-ether, the reaction takes a different course, the pro- 
duct being ethenylphenylazidine hydrochloride, NH :CMe.N,H,Ph,HCl. 
It crystallises in long colourless prisms, containing 4 mol. or 14 mol. 
H,0, accordingly as it is crystallised from hot or cold alcohol. It is 
readily soluble in alcohol, insoluble in ether and benzene. It com- 
mences to decompose at 150°. A. J. G. 


Derivatives of Benzylidinephenylhydrazine. By V.Scurozper 
(Ber., 17, 2096—2098) .— Acetobenzylidinephenylhydrazine, 
NPhAc.N : CHPh, 


is obtained by dissolving benzylidenephenylhydrazine in acetic 
chloride and pouring the solution into water, or better by boiling the 
hydrazine with 14—2 parts of acetic anhydride and excess of sodium 
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acetate for about three hours, the product being poured into water, 
and the crystalline mass that separates carefully washed with water, 
and recrystallised from dilute alcohol. It forms long colourless 
needles which melt at 115°. It is insoluble in cold water, soda, 
ammonia, and hydrochloric acid. It dissolves in sulphuric acid, the 
solution acquiring an odour of bitter almonds; addition of water 
reprecipitates the substance apparently unchanged. 

Metanitrobenzylidinephenylhydrazine, obtained by heating phenyl. 
hydrazine with metanitrobenzaldehyde, forms red needles and melts 
at 121°. Its acetyl compound, C,s5H,3N3Os3, closely resembles the acetyl] 
compound described above, and is prepared in a similar manner; it 
crystallises in yellow needles which melt at 170°. 

Benzylidine-aniline does not yield an acetyl compound when treated 
with acetic chloride or anhydride. A. J. G. 


Action of Benzoic Chloride on Amidines. By A. Pivner 
(Ber., 17, 2004—2006).—By the action of benzoic chloride on benz- 
amidine hydrochloride at 120—140° there were obtained cyaphenine 
and dibenzamide in small quantity, the main product of the reaction 
being « substance of the empirical formula C;H,NO, isomeric or poly- 
meric with benzamide. It melts with decomposition at 230°, benzo. 
nitrile being one of the products. It is being examined further. 

The substance of the formula C,,H,,NO,, obtained by Pinner and 
Klein by the action of fuming sulphuric acid on benzonitrile diluted 
with benzene, and termed by them benzimido-benzoate, is in reality 


dibenzamide. A. J. G. 


Structure of Hydroxylamine-derivatives. By W. Lossen (Ber., 
17, 1587—1589).—The author refers to a previous paper (Ber., 16, 
873), in which it is assumed that the action of hydroxylamine on acid 
chlorides is different from that of ammonia; and that benzhydroxamic 
acid, obtained from benzoic chloride and hydroxylamine, no longer 
contains the benzoic radical, but that its formula is OH.CPh : NOH. 
In like manner, ethylbenzhydroxamic acid may be represented by the 
formula OEt.CPh: NOH. This last formula is assigned by Pinner 
(this vol., p. 739) to his benzoximido-ether, obtained by the action of 
hydroxylamine hydrochloride on benzimido-ether. The author has 
compared the two substances, and finds that they are identical. The 
product of the action of benzimido-ether on hydroxylamine hydro- 
chloride contains a- and §-ethylbenzhydroxamic acids, which may be 
separated by partially neutralising with potash, and agitating with 
ether; this extracts the S-mbddification, whilst the a-acid remains 
behind as potassium salt. Another substance, C;H,N,O, is also 
produced, the formation of which may be expressed thus : 


OEt.CPh: NH + NH;0,HCl = OH.NH.CPh:NH,HCl + EtHO; 


it resembles, and is perhaps identical with, the compound obtained by 
Tiemann (this vol., p. 734) from hydroxylamine and benzonitrile, and 
also with that obtained by Pinner (this vol., p. 739) by the action of 


hydroxylamine on benzamidine. It melts at about 76—77°. 
A. K. M. 
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Remarks on the Previous Communication. By A. Pinner 
(Ber., 17, 1589—1590).—In reply to Lossen (see preceding Abstract), 
the author points out that the method of acting on hydroxylamine with 
benzimido-ether as modified by that chemist, is not favourable to the 
formation of benzoximido-ether, and he is of opinion that this is not 
identical with ethylbenzhydroxamic acid, but that it may possibly be 
readily converted into the latter. A. K. M. 


Amidoximes and Azoximes. By F. Tiemann and P. Krier 
(Ber., 17, 1685—1698).—The following experiments were undertaken 
to decide whether the compounds obtained by the action of hydroxyl- 
amine on the acid nitriles are oxamidines, NH :CR.NH.OH, or 
amidoximes, NH,.CR : N.OH (see this vol., p. 734). The preparation 
of the compound C;H,N,0, from benzonitrile and hydroxylamine, has 
already been described; it melts at 79—80°, and not at 70° as pre- 
viously stated. It yields well-crystallised salts both»with acids and 
alkalis, and like hydroxamic acid has a tendency to form acid salts of 
the alkali-metals; the hydrochloride has the formula C;H,N,O,HCI. 
When a solution of the compound C;H,N,0 in alcoholic potash is 
warmed with a few drops of chloroform, the isonitrile odour is 
momentarily produced, and is succeeded by that of benzonitrile, the 
decomposition then proceeding further. The above compound com- 
bines with carbanil to form a carbamide, and with phenyl isothio- 
cyanate to form a thiocarbamide. When sodium nitrite solution is 
added to a solution of the hydrochloride, nearly pure nitrous oxide is 
evolved, benzamide being simultaneously produced : 


NH,.CPh :NOH,HC] + NaNO, = PhCONH, + N,O + NaCl + H,0. 


All these reactions indicate the presence of the group NH, and the 
constitution NH,.CPh: NOH (benzenylamidoxime). 1f, however, the 
conditions of the last experiment be modified, an excess of nitrite and 
a higher temperature being employed, and the solution slightly 
acidified, the decomposition goes further, some nitrogen is given off, 
and a small quantity of benzoic acid is also produced. The methyl- 
ether of benzenylamidoxime, NH,.CPh : NOMe, is readily obtained by 
heating a solution of benzenylamidoxime, sodium methylate, and 
methy! iodide in methyl alcohol for some hours at 100°; the greater 
part of the alcohol is then evaporated, and the methyl-derivative pre- 
cipitated by water. It dissolves sparingly in cold, more readily in 
hot water, and is readily soluble in alcohol and ether ; it melts at 57°, 
boils above 230°, and hus basic but no acid properties. By the action 
of sodium nitrite on the hydrochloride, nitrogen is evolved, and a 
compoand, C,H,NO., produced: NH:.CPh: NOMe,HCl + NaNO, = 
OH.CPh : NOMe + NaCl + N, + H,0; the product, OH.CPh: NOMe, 
is named the methyl ether of benzhydrowimic acid, this being isomeric 
with Lossen’s benzhydroxamic acid, COPh.NH.OH. It is an oil 
boiling at 225°, is insoluble in water, but readily soluble in alcohol, 
ether, and chloroform ; it has neither basic nor any pronounced acid 
properties. When benzenylamidoxime is treated with water and 
sodium-amalgam, ammonia and benzaldehyde are readily detected by 
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their odour. On warming the liquid, an oil separates, the quantity of 
which is increased on neutralising with hydrochloric acid ; it is readily 
soluble in hydrochloric acid, the solution yielding benzaldehyde when 
heated. This product is no doubt the benzaldoxime prepared by 
Petraczek (Abstr., 1883, 569), its formation being expressed thus: 
NH,.CPh: NOH + H, = CHPh: NOH + NH;. Secondary products 
are also formed. Benzenylamidoxime is identical with the compound 
obtained by Pinner from hydroxylamine and benzenylamidine hydro- 
chloride (this vol., p. 739), and with the secondary product, C,H,N,0, 
obtained by Lossen by the action of hydroxylamine hydrochloride on 
benzimido-ether (this vol., p. 1324). The above facts show that the 
addition-product from hydroxylamine and benzonitrile is an amid- 
oxime, and therefore that the compounds obtained by the action of 
hydroxylamine on nitriles in general are to be regarded as belonging 
to this class of compounds. By the action of benzenylamidoxime on 
benzoic chloride, benzoylhenzenylamidoxime, NH,.CPh : NOBz, is ob- 
tained crystallising in slender white needles; it melts at 140°, is 
insoluble in water, readily soluble in alcohol, ether, and benzene; it 
shows basic but no acid properties. When heated above its melting 
-CPh- 
point, water is given off, and dibenzenylazoxime, NC DN, is pro- 
0.CPh 


duced. This is an indifferent and very stable compound, insoluble in 
dilute acids and in alkalis; its solutions in concentrated nitric and 
sulphuric acids may be heated without decomposition ; by continued 
boiling with tin and hydrochloric acid, it is reduced to benzonitrile. 
Dibenzenylazoxime is almost insoluble in water, readily soluble in 
alcohol, ether, and benzene, melts at 108°, and boils at 290°; it is 
readily volatile in steam, and forms long white needles on sublimation. 
It is also formed on heating benzenylamidoxime with benzoic chloride, 
benzotrichloride, or benzoic acid, and in all reactions in which benzoic 
acid is formed by the partial decomposition of benzenylamidoxime at 
a moderately high temperature, as, for example, by the action of 


nitrous acid. Benzenylazoximethenyl, NC DN, obtained by boil- 
O.CMe 


ing benzenylamidoxime with acetic anhydride, crystallises in flat 
prisms, sublimes at ordinary temperatures, and is readily volatile in 
steam; it melts at 41°, dissolves sparingly in water, but readily in 
alcohol, ether, and benzene. An isomeric ethenylazoximebenzenyl, 
p &Me- 
No SN, melting at 57% has been prepared by Nordmann from 
So.CPh” 
ethenylamidoxime (from acetonitrile). In naming the azoximes 
which contain two difterent hydrocarbon radicles, that which is 
united to the oxygen-atom is placed at the end of the name as in the 
above examples. Benzenylazoximethenyl, which appears to be pro- 
duced by the action of chloroform on an alkaline solution of benzenyl- 
amidoxime, is likewise to be distinguished from methenylazoxime- 
benzenyl, which should result from the action of benzoic chloride on 


methenylamidoxime, NH,.CH : NOH. A. K. M. 
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Reduction of Benzoylorthonitranilide. By W. G. Mixrer 
(Amer. Chem. J., 6, 26—28).—Hiibner (Ann. Chem., 208, 302), 
by the action of tin and hydrochloric acid on benzoyl-o-nitranilide, 
obtained benzenylphenylenamidine, C,;H,N,; other reduction-pro- 
ducts have not been prepared. The para- and meta-nitranilides, 
when treated with zinc and ammonia, yield azo- and amido-derivatives 
this vol., p. 665); it is now shown that analogous ortho-compounds 
are formed in a similar manner. 

NHBz.C,Hy.N 
Orthazoxybenzanilide, | >O. — Benzoylorthonitranilide 
NHBz.C,H,.N 
is dissolved in alcohol, and zinc, ammonia, and platinic chloride added. 
The new compound slowly separates from the solution. It is yellow, 
sparingly soluble in alcohol, and melts at 195°. If the mother-liquor is 
evaporated to dryness, and the residue extracted with boiling water, 
it gives, on cooling, crystals of benzoylorthophenylenediamine, 


NH,.C,H,.NHBz, 


melting at 140°. It is more easily obtained by reducing benzoyl- 
orthonitranilide with alcoholic ammonium sulphide. The platino- 
chloride is a slimy precipitate. During the reduction with zinc and 
ammonia, some benzenylphenylenamidine is formed. H. B. 


Nitrosophenols. By H. Goipscumipt and H. Scumip (Ber., 17, 
2060—2065).—To test the general applicability of the method of 
formation of nitrosophenols by the action ot hydroxylamine on 
quinones (Goldschmidt, this vol., p. 735), the authors now apply the 
reaction to thymoquinone, toluquinone, and a-naphthaquinone. 

Thymoquinone is reduced by free hydroxylamine to hydrothymo- 
quinone; hydroxylamine hydrochloride, on the other hand, converts 
it into nitrosothymol. Unsuccessful attempts were made to convert 
thymoquinone into a di-isonitroso-compound. 

Toluquinone, dissolved in 200 times its weight of water mixed with 
hydroxylamine hydrochloride, and allowed to remain for 24 hours, 
yields white needles of nitroso-orthocresol, 


C,.H,;OMe : NOH [O: Me: NOH = 1: 2: 4]. 


It decomposes between 130—140°, gives Liebermann’s nitroso-reaction, 
dissolves in alkalis with reddish-brown colour, and is converted into 
dinitro-orthocresol by treatment with nitric acid. 

_ &Naphthoquinone, when treated with hydroxylamine hydrochloride, 
is converted into a-nitroso-2-naphthol. This substance, when pure, 
decomposes without fusion at 190°; it is generally stated to melt at 
175°. The authors did not succeed in replacing the second oxygen- 
atom in a@-naphthaquinone by an isonitroso-group. These and the 
earlier results obtained show that in all quinones 1 oxygen-atom can 
be replaced by the oximido-group, but that both oxygen-atoms can 
only be so replaced in those quinones in which both CO-groups are in 
the ortho-position. A. J. G. 
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Para- and Ortho-nitrophenyl Ethers of Dinitrophenol and 
of Picric Acid. By C. Wittceropr and E. Huerun (Ber., 17, 
1764—1766).—These four ethers were prepared by the action of 
alcoholic solutions of a-dinitrochlorobenzene and of picryl chloride 
(trinitrochlorobenzene) on potassium para- and ortho-nitrophenate. 
In the case of the two ethers from a-dinitrochlorobenzene, heating in 
closed tubes for 5—6 hours at 150—160° was necessary: the deriva- 
tives of picric acid were easily prepared by digestion on the water- 
bath. In the preparation of the potassium phenates, care must be 
taken not to add excess of potash, or the ethyl ethers will also be 
formed. 

a-Dinitrophenyl paranitrophenyl oxide, 


C.H;(NO,)2.0.C,Hy.NO, [O 4 NO, : NO, zl; 2 : 4; O : NO, =] : 4), 


crystallises from water in hexagonal plates melting at 114°, and solu- 

ble in ether, benzene, glacial acetic acid, and acetone. a-Dinitro- 

phenyl orthonitrophenyl oxide crystallises in minute needles melting at 

119°. It resembles the para-derivative in solubility, &c. 
Trinitrophenylparanitrophenyl oxide, 


C.HNO.);.0.C,H,.NO, [0 : NO,: NO,: NO, = 1:2:4:6;0: NO, 
= 1: 4], 


crystallises in small, thin, transparent, colourless scales which melt at 
153°, and are easily soluble in alcohol, chloroform, benzene, glacial acetic 
acid, and acetone; more sparingly in ether and light petroleum. Tri- 


nitrophenyl orthonitrophenyl oxide crystallises from alcohol in small 
and almost colourless needles which melt at 172—173°, and resemble 
the para-compound in solubility, &c. i. ©. F. 


Mercaptans. By O. Srapier (Ber., 17, 2075—2081).—From the 
analogy in behaviour between mercaptans and phenols, it seemed 
probable that the mercaptans of the fatty group might, like the 
phenols, yield azo-compounds by reaction with diazo-compounds. 
The author’s results show that not azo- but diazo-compounds are 
formed. 

By the action of diazobenzenesulphonic acid on ethyl mercaptan 
suspended in ice-water and mixed with soda, a substance of the 
formula C,H,N,S,0;Na (probably SO;Na.C,H,.N—N.SEt), is obtained, 
crystallising in clear yellow needles. It explodes when heated on 
platinum-foil ; by boiling in alcoholic solution, nitrogen is evolved and 
the sulphonic acid of ethyl phenyl sulphide is formed. The sodium 
salt, SO,Na.C,H,.SEt, crystallises in white plates. Distilled with 
ammonium chloride, it yields ethyl phenyl! sulphide. 

Diazobenzene chloride and ethyl mercaptan reacted, giving an oily 
product, which, after extraction with ether, &c., proved to be a mix- 
ture of ethy] bisulphide and ethyl phenyl sulphide. On repeating this 
experiment, however, the ethereal solution exploded with considerable 
violence, showing that an unstable nitrogen-compound had been 
formed, but its isolation could not be effected. 

Phenyl mercaptan is conveniently prepared by distilling a mixture 
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of sodium benzenesulphonate and potassium hydrosulphide in a 
vacuum. A. J. G. 


Bromoparaxylenol. By P. Apam (Bull. Soc. Chim., 41, 288— 
289).—When this compound is prepared by the ordinary method, 
condensation-products are formed which render the purification 
of the brominated derivative extremely difficult. It may be readily 
prepared by the action of bromine on xylenol heated to 160°; the 
source of heat is removed and the bromine is introduced rapidly 
(30 grams per minute). The solid product is purified by distilling 
with steam, or better, by exposing it in a vacuum, then washing with 
a little light petroleum and pressing between paper. It crystallises in 
white needles insoluble in water, but soluble in half their weight of 
boiling alcohol; they melt at 74°. When boiled with a large excess of 
water, bromoparaxylenol is decomposed, hydrobromic acid is evolved, 
and a substance remains in solution which is deposited when the liquid 
is evaporated in a vacuum. The author is continuing the study of 
the derivatives of this compound. W. R. Dz 


Derivatives of Dimethylquinol. By A. Baxsster (Ber., 17, 
2118—2129).—Amidodimethylquinol, C,5H,;(OMe).,NH, (comp. Miihl- 
hauser, Abstr., 1882, 302). Sodium-amalgam is gradually added to 
an alcoholic solution of nitrodimethylquinol, acidulated with acetic 
acid, until red needles are deposited on the sides of the vessel. The 
alcohol is then evaporated, water added, and the liquid extracted with 
ether. On evaporation, the ethereal solution leaves a mixture of red 
and yellow crystals which are boiled with very dilute alcohol; this 
leaves a residue consisting of azodimethylquinol mixed with small quan- 
tities of hydrazodimethylquinol. The solution contains amidomethyl- 
qainol, which is purified by crystallisation, conversion into the 
hydrochloride, &c. Amidodimethylquinol crystallises in nacreous 
plates, melts at 81—82°, is sparingly soluble in cold, soluble in hot 
water, alcohol, benzene, light petroleum, and carbon bisulphide. It is 
very unstable, being readily decomposed when heated above the melt- 
ing point, and partially also by evaporating its aqueous solution. The 
hydrochloride crystallises in white efflorescent needles. The platino- 
chloride is obtained as a brown precipitate. 

Acetamidodimethylquinol, CsH3(OMe)2.N HAc, obtained by the action 
of acetic anhydride on the base, crystallises in silvery white plates 
and melts at 91°. Nitroacetamidodimethylquinol, 


C,.H,(NO,) (OMe)..N HAc, 


obtained by adding fuming ‘nitric acid, drop by drop, to a saturated — 
aqueous solution of the acetyl-compound, crystallises in nodular 
groups of needles and melts at 164°. 
Dimethylquinoltrimethylammonium iodide, CsH;(OMe),.NMe,I, is 
prepared by heating amidodimethylquinol with methyl iodide and a 
little methyl alcohol in sealed tubes at 150° for five hours. It crys- 
tallises in white needles, melts at 202°, is readily soluble in water and 
dilute alcohol, nearly insoluble in benzene, chloroform, and light 
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petroleum, sparingly soluble in absolute alcohol. By the action of 
moist silver oxide, it is converted into the corresponding hydrowide, 
which crystallises in colourless needles. The chloride, 


C.H;(OMe,).NMe,Cl, 


crystallises in needles, melts at 172°, and is readily soluble in water, 
The platinochloride, [CsHOMe).NMe,Cl},.,PtCl,, is a yellow crystalline 
substance. 

By the action of phenyl isothiocyanate on amidodimethylquinol, a 
compound of the formula NHPh.CS.NH.C,H;(OMe), is obtained, 
crystallising in white, microscopic needles, and melting at 137° ; it is 
readily soluble in hot benzene and alcohol, insoluble in water. 

Dimethylquinol-thiocarbamide, CS[NH.C,H;(OMe).}., is prepared 
by digesting amidodimethylquinol, alcoholic potash, and carbon bi- 
sulphide for some hours on the water-bath ; it crystallises in white 
microscopic needles, melts at 109°, is readily soluble in hot alcohol, 
benzene, and chloroform, sparingly in light petroleum, and insoluble 
in water. 

Azodimethylquinol, N.[CsH;(OMe).]2, is prepared from an alcoholic 
solution of nitrodimethylquinol by the action of sodium-amalgam in 
presence of a small amount of ammonia, or by the action of zinc and 
potash. It is separated from the hydrazodimethylquinol simulta. 
neously formed, by heating it with dilute hydrochloric acid, in which 
the hydrazo-compound dissolves completely. The azoquinol crystal- 
lises in red needles, melts at 140°, is readily soluble in absolute alcohol, 
benzene, chloroform, carbon bisulphide, and aniline, more sparingly in 
light petroleum and dilute alcohol, and is nearly insoluble in water. 
It dissolves without decomposition in strong hydrochloric acid with 
deep blue colour, and in concentrated sulphuric acid with violet colour; 
the latter solution suffers partial decomposition on standing, turning 
first blue and then green. By the action of bromine on an alcoholic 
solution of the azo-compound, dibromazodimethylquinol, C,sHisBr.N.0,, 
is obtained. It forms a red crystalline mass, melts at 220°, is soluble 
in benzene, chloroform, and carbon bisulphide, very sparingly in 
aleohol, and is insoluble in water. It dissolves in sulphuric acid 
without decomposition to form a deep-violet solution. 

The hydrazo-compound could not be isolated ; in solution it oxidises 
with great readiness to form the azo-compound. 

Tetramethoxydiamidodiphenyl, NH2.CsH.~OMe)..C,H:(OMe)..N H:, 
is obtained as hydrochloride by the action of hydrochloric acid on 
solutions of the hydrazo-compound, and by the action of stannous 
chloride and hydrochloric acid on the azo-compound. The free base 
crystallises in snow-white needles, melts at 210°, is easily soluble in 
chloroform, carbon bisulphide, hot benzene, and boiling alcohol, but 
only sparingly in light petroleum or water. The hydrochloride, 


CyeH»N,0,,2HCl, 


erystallises in stellate groups of small white needles, and is readily 
soluble in water. The platinochloride, C,.H»N,O,,H,PtCh, is obtained 
as a yellow precipitate. The phenylthiocarbamide-derivative, 


C,,H,(OMe),(NH.CS.NHPh),, 
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forms white flocks, melts at 184°, is soluble in alcohol and benzene, 
insoluble in light petroleum and water. The diacetyl-derivative, 
C,»H,OMe),(NHAc),, erystallises in white needles, melts at 251°, is 
readily soluble in alcohol, benzene, chloroform, and carbon bisulphide, 
but only very sparingly in light petroleum or water. A. J. G. 


Compounds of Phenols with Ethyl Acetoacetate. #-Methyl- 
umbelliferone II. By H. v. Pecumann and J. B. Conen (Ber., 17, 
2129—2138).—In the first communication on this subject (v. Pech- 
mann and Duisberg, this vol., p. 66), a series of compounds were 
described, obtained by the action of phenols on ethyl acetoacetate in 
presence of sulphuric acid. These compounds were regarded as 
coumarins, or hydroxycoumarins, in which substitution had occurred in 
the side-chains. In particular, the compound derived from resorcinol 
showed such strongly-marked analogy with the hydroxycoumarin, 
umbelliferone, that it was termed #-methylumbelliferone, and had 

CMe: CH 
assigned to it the constitution OH.C.H< |, This view, 
(4) O——CO 


(2) 
although opposed to that of Willenberg (Abstr., 1882, 1289) and 
of Michael (this vol., p. 736), is confirmed by the results now brought 
forward. 
Allyl resorcinol methyl ether, 


C.H;(OH)(OMe).CMe ‘ CH, [OH : OMe : C.MeH, =2: 4: 1], 


isomeric with eugenol, is obtained by heating umbellic acid. It 
forms a nearly colourless thick oil, of agreeable odour, distils at 
245—250°, is insoluble in water, but miscible with most other 
solvents. Concentrated sulphuric acid dissolves it with red colora- 
tion. It is soluble in aqueous soda, but not in sodium carbonate. 

Methylic dimethyl-8-methylumbellate is obtained by heating the 
monomethyl acid with methyl] iodide and sodium methylate in sealed 
tubes for five hours at 90°. The free acid, 


C.H,(OMe),.CMe : CH.COOH [4: 2:1], 


erystallises in small colourless needles, melts at 145°, is insoluble in 
water, readily soluble in ether, benzene, alcohol, and chloroform. A 
solution of the ammonium salt gives a white curdy precipitate with 
lead acetate, a clear green precipitate with copper sulphate, and 
a yellow amorphous precipitate with ferric chloride. The silver salt 
forms a white granular powder. The methyl salt, 


C.H,(OMe),.CMe : CH.COOMe, 


isan oil boiling at 310—320°, and soluble in the ordinary solvents. 
By oxidation with an alkaline solution of potassium permanganate, 
it is converted into dimethyl-f-resorcylic acid. This acid was shown 
by Tiemann and Will (Ber., 15, 2080) to be formed by the oxidation 
of umbelliferone, thus proving the side-chains in these compounds to 
occupy the same positions as in umbelliferone. 

The authors regard Michael’s tribromo-derivative, obtained by the 
action of bromine on 8-methylumbelliferone, as B-methylbromumbelli- 
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ferone dibromide. They have only to add to Michael’s description that 
it gives a violet coloration with dilute soda. 
8-Methylumbelliferone dibromide methyl ether, 


OMe... < Oe s cur. 


The action of bromine on the methyl ether differs slightly from that 
on f-methylumbelliferone, an additive product being obtained. It 
crystallises in colourless needles, melts at 233—235°, is insoluble in 
water, somewhat soluble in alcohol, ether, chloroform, and glacial 
acetic acid. Both bromine-atoms are removed by boiling it with 
alcoholic potash. 
CMe 
Bromhydroxy-A-methylcoumarilic acid, OH.C.H,Br¢— SC.COOE, 
in ()) at 
is obtained by boiling the tribromo-compound with alcoholic potash. 
It forms slender colourless needles, melts with decomposition at 221°, is 
readily soluble in alcohol, ether, and chloroform, sparingly in benzene, 
insoluble in water. It dissolves in sulphuric acid to a colourless 
solution, which turns purplish-violet on heating. Ferric chloride 
gives a yellow coloration. When the silver salt is distilled, it yields a 
crystalline substance, probably bromhydroxy-B-methylcoumarone ; this 
yields a deep blue-coloured body by the action of gentle oxidising agents. 

Methowy-B-methylhydrocoumaric anhydride, C2,H2,O¢, is obtained by 
the action of sodium-amalgam on a solution of p-methylumbelliferone 
methyl ether in dilute alcohol. It crystallises in nearly colourless 
prisms, melts at 243—244°, is soluble in hot glacial acetic acid, 
insoluble in alcohol and ether. Sulphuric acid dissolves it, with 
feeble blue fluorescence. Soda only dissolves it on boiling. 

Nitro-B-methylumbelliferone, CyH,(NO.)O;, is prepared by adding 
the calculated quantity of nitric acid, drop by drop, to the finely 
divided 8-methylumbelliferone suspended in glacial acetic acid, and 
well cooled. It crystallises in straw-yellow needles, is insoluble in 
water, sparingly soluble in alcohol, benzene, and glacial acetic acid. 

Dinitro-8-methylumbelliferone, CyHg(NO2),0;, is prepared by the 
action of excess of nitric acid on 8-methylumbelliferone suspended in 
acetic acid, the mixture being finally heated on the water-bath. It 
crystallises in lustrous golden-yellow needles, melts at 220°, is readily 
soluble in alcohol and glacial acetic acid, sparingly in chloroform, 
benzene, and carbon bisulphide. 

Amido-B-methylumbelliferone, CyH:O;.NH2, is prepared by the 
action of tin and hydrochloxic acid on the mononitro-compound. It 
forms yellowish needles, melts at 247°, is sparingly soluble in the 
ordinary solvents, and gives an intense green coloration with ferric 
chloride. The sulphate, (CjH,NO;).,H,SO, + 2H,0, is very sparingly 
soluble in cold water. 

Nitrosoamido-B-methylumbelliferone, CyHe(NO)O;.NH,, is obtained 
by the action of nitrous acid on the sulphate of the amido-derivative. 
It crystallises in yellowish-red needles, melts at 140°, is readily 
soluble in alcohol, sparingly in water, ether, benzene, and chloroform. 
It has no basic properties, is soluble in alkalis, with deep red colour, 


re ee en. ee en, es ee ee ee ee | 
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is not decomposed by boiling with acids, and gives Liebermann’s 
reaction. A. J. G. 


Azoresorcinol and Azoresorufin. By H. Brunner and C. 
Kraemer (Ber., 17, 1847—1866).—In a preliminary notice (Abstr., 
1882, 784), H. Brunner stated that by acting with sulphuric acid on a 
mixture of nitrobenzene and resorcinol, he had obtained a colouring 
matter which he believed to be identical with the diazoresorufin de- 
scribed by Weselsky (Ber., 4, 614). In conjunction with C. Kramer, 
he has now carefully compared these two substances, and proved the 
correctness of his surmise. This body was prepared by Weselsky by 
heating his diazoresorcinol with sulphuric acid at 210°; by Lieber- 
mann (this Jour., 1874, 693) by heating resorcinol with sulphuric acid 
containing nitrous acid ; by Bindschedler and Busch, and also by Févre, 
from nitrosoresorcinol (from amyl nitrite and sodium resorcinol) and 
sulphuric acid. When prepared by Brunner’s method, the substance in 
question is always accompanied by paramidophenolsulphonic acid (see 
p. 1354) in the form of white silky needles. The mixed compounds are 
dissolved in hot ammonia, and hydrochloric acid is added to the still hot 
solution. Diazoresorufin is at once precipitated, and if the solution be 
not too concentrated, all the sulphonic acid remains in solution and 
erystallises out on cooling. The diazoresorcinol employed by We- 
selsky was obtained by acting on resorcinol with nitric acid saturated 
with nitrous anhydride. It forms deep green crystals, which dissolve in 
alkalis to a bluish-violet solution with brown fluorescence. Weselsky 
gave C,,H,N,O, as the formula of this compound, but a careful 
re-examination by the author has proved that its true composition is 
C,H,NO,, so that, taking into account its formation from nitroso- 
resorcinol, it may be looked upon as formed according to the reaction— 


C,H,(OH), + NO.C,H,OH), = C.H<0>N.C.H,(OH):. 


As it is not a diazo-compound, the author proposes to substitute the 
name azoresorcinol for diazoresorcinol, and in like manner diazo- 
resorufin becomes azoresorufin. 

Azoresorufin prepared by any of the above-mentioned methods has 
the formula Cy4H N20; (CssHisN,O., Weselsky). It is a reddish-brown 
powder sparingly soluble in alcohol, insoluble in water and in ether. It 
dissolves in sulphuric acid to a blue solution containing a sulphonic 
acid, which is, however, decomposed by water. Alkalis convert it into 
a very intense brilliant carmine solution, having a vermilion fluor- 
escence. This is an intensely strong colouring matter, and forms a 
valuable test for the presence of traces of alkali. 

By the action of acetic chloride on azoresorcinol, Weselsky obtained 
a compound (crystallising in yellow scales) to which he ascribed the 
formula CygHgN,ClO;s, and which he regarded as hexacetyl-azo- 
resorcinol, in which each of the four nitrogen-atoms is further com- 
bined with two chlorine-atoms. The authors have carefully examined 
this reaction, and have obtained two compounds. The one crystal- 
lises in small golden-yellow scales of the formula C,,HsCINO;, HCl, and 
is not an acetyl-compound. The other compound forms a green amor- 
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phous mass easily soluble in ether. It gave results leading to the 
formula CH2,N2C1,0, (or C4.H,EtCIN,O.,2HCl). It is probable that 
here we have first the formation of a dihydrochloride of chlorazoreso- 
rufin monacetate, which in the process of purification with alcohol 
exchanges its acetyl- group for ethyl. 

Azoresorufin diacetate, [C.H,O.N.C,H,(OAc)]., was obtained by di- 
gesting azoresorcinol with sodium acetate and acetic anhydride at 
135°. It forms a yellowish-brown amorphous substance, easily 
soluble in acetone, chloroform, and acetic acid, sparingly in alcohol or 
ether. When evaporated with hydrochloric acid on the water-bath, it 
yields a yellow hydrochloride. 

Azoresorufyl hydrochloride, C.H,Cl,N,0;,2HCl, was obtained by 
digesting azoresorcinol with fuming hydrochloric acid under pressure 
at 100°. It forms bluish-violet crystals. 

Both azoresorcinol and azoresorufin yield identical products on re. 
duction, either in acid or in alkaline solution. When azoresorcinol is 
reduced with tin and hydrochloric acid, a compound is formed which 
is soluble in dilute hydrochloric acid, and crystallises in iridescent 
scales. Its formula is CyHyN,O.,4HCl + 4H,0. When qiaickly 
dried at 100°, it forms a blue powder which dissolves in boiling 
acetone or alcohol (if slightly acidulated with hydrochloric acid) with 
an indigo colour, and these solutions both yield large well-formed 
crystals very much resembling potassium permanganate in appearance. 
When once formed, these crystals redissolve with difficulty. Although 
exactly alike in appearance, analysis showed these two substances 
differed in the quantity of hydrochloric acid they contain. That crys- 
tallised from alcohol has the formula C,.H,N,O,,,3HCI, that from 
acetone, CyH,yN,O,,,HCl. Hydrating agents (such as dilute alkalis) 
gradually convert these compounds, first into azoresorufin, then into 
azoresorcinol. 

Tetrahydrazoresorufin, C.H,N,0;,H,, is formed if azoresorcinol is 
subjected to reduction with zine and hydrochloric acid. It crystallises 
in dark blue crystals with a strong coppery iridescence. At 100° it 
loses water, and is reconverted into azoresorufin. It forms a dihydro- 
chloride yielding colourless crystals. The tetrahydro-compound is 
also formed when sulphuretted hydrogen is passed into an ammoniacal 
solution of resorufin. Sodium-amalgam seems to form a colourless 
leuco-compound, but this is so unstable that the authors have not 
succeeded in isolating it. 

Dibromazoresorcinol hydrobromide, C,,H;Br.NO,,HBr, is obtained by 
adding bromine to a solution of azoresorcinol in sodium hydroxide. 
It forms a glistening green mass soluble in alcohol to a blue liquid 
having a brownish-red fluorescence. 

Hexabromazoresorufin hydrobromide, C.4HBrsN,0;,HBr, is probably 
identical with the bromodiszoresorufin of Bindschedler and Busch, 
and of the Bavarian Aniline and Soda Works. It is obtained from 
resorufin in a manner similar to that by which the last-named com- 
pound is prepared from azoresorcino]. It is an amorphous red sub- 
stance, soluble in alcohol to a violet liquid with a bluish-red 


fluorescence. ; 
Trinitrazoresorcinol, C,,H«¢NO.);NO,, was obtained by nitration 
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with nitric acid of sp. gr. 1°37. Care must be taken in the nitra- 
tion, or the substance will be completely oxidised. It forms green 
glistening crystals. This compound is probably what Weselsky de- 
scribed as tetrazoresorcinol nitrate, and to which he ascribed the 
formula Cys.Hy,N,O0:2,6NO;. It is soluble in water, ether, and alcohol, 
forming indigo-coloured solutions. 

Hezanitrazoresorufin, CH y(NO,).N,0;, prepared in a similar 
manner, crystallises in small green needles, which dissolve in water, 
alcohol, and ether to purple solutions. L. T. T 


Derivatives of Pyrogallol and Phloroglucinol, and their 
Relation to Daphnetin and Aésculetin. By W. Witt and 
K. Atsrecut (Ber., 17, 2098—2109).—Whilst daphnetin was known 
to be a derivative of pyrogallol, it was still uncertain which of the 
two other trihydroxybenzenes ewsculetin was derived from. The re- 
sults given in the present paper show that it is not derived from 
phloroglucinol, and must therefore be derived from hydroxyquinol. 

Ethylic triethylgallate, C,H,(OEt);.COOEt, is prepared by boiling 
ethyl gallate and ethyl iodide with potash. It crystallises in lustrous 
needles, melts at 51°, and is readily soluble in alcohol, ether, and 
benzene. 

Triethylgallic acid, C§H,(OEt);.COOH, is obtained by saponification 
of the ethyl salt with alcoholic potash, and decomposition of the 
potassium salt formed with hydrochloric acid. It is crystalline, melts 
at 112°, is sparingly soluble in cold, more readily in boiling alcohol. 
It does not give a coloration with ferric salts. The neutral solution of 
the ammonium salt gives a clear greenish-blue precipitate with copper 
salts, white precipitates with lead and zinc salts. The silver salt, 
C,;H,,O;Ag, is obtained by precipitation with silver nitrate as a 
voluminous white precipitate sparingly soluble in hot water, and ean 
be crystallised from it. It melts at 200°, and decomposes into ear- 
bonic anhydride and pyrogallol triethyl ether. 

Ethyl pyrogallocarbowylate, C§H,(OH);.COOEt, obtained by satu- 
rating a solution of pyrogallocarboxylic acid in alcohol with hydro- 
chloric acid, forms a crystalline mass; when crystallised from hot 
water it unites with 1 mol. of H,O, and then melts at 86°; the anhy- 
drous salt melts at 102°. It commences to sublime at 100°. It is 
soluble in alcohol and ether, insoluble in hot water. With ferric chlo- 
ride, it gives a greenish-brown coloration like that produced by the 
free acid. By the action of ethyl iodide and potash, it is converted into 
ethylic triethylpyrogallocarboaylate, a colourless, odourless, volatile oil, 
insoluble in water and alkalis, readily soluble in alcobol and ether. 

Triethylpyrogalloearborylic acid, ©.H,(OEt);COOH [COOH: 
OEt: OKt: OKt = 1 : 2:3: 4], prepared from the ethyl salt, is crys- 
talline, melts at 100°5°, and is identieal with the triethoxybenzoic acid 
obtained from daphnetin. ‘The silver salt, C,;H),O;Ag, is moderately 
soluble in water, and decomposes at 130° into. carbonic anhydride and 
pyrogallol triethyl ether. 

Phloroglucinocarboxylic acid, C;H.(OH);.COOH, is prepared by 
heating pure phloroglucinol (1 part), hydrogen potassium carbonate 
(4 parts), and water (4 parts) in sealed tubes for 13 hours at 130°. 

4a 2 
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The product of the reaction is treated with dilute hydrochloric acid 
and extracted with ether. The ethereal solution is next shaken with 
aqueous hydrogen sodium carbonate, whereby the acid passes into the 
aqueous solution, whilst unaltered phloroglucinol remains dissolved in 
the ether. The sodiam carbonate solution is then acidified, the acid 
extracted with ether, and the ethereal solution allowed to crystallise, 
The free acid resembles gallic and pyrogallolearboxylic acids in appear- 
ance and behaviour. It crystallises with 1 mol. H,O, decomposes slow] 
when heated (even below 100°), and finally melts at 206° (the melting 
point of phloroglucinol). The aqueous solution on boiling is completely 
decomposed into carbonic anhydride and phloroglucinol. An alkaline 
solution turns brown if exposed to the air. Ferric chloride gives an 
intense blue coloration, which soon turns to a dirty brown. An 
aqueous solution of the acid gives white precipitates with lead and 
silver salts. 

In preparing this acid with phloroglucinol prepared from resorcinol 
there is obtained in addition another acid quite insoluble in water, 
and therefore readily separated from phloroglucinolcarboxylic acid. 
Diresorcinoldicarborylic acid, COOH.C,H.(QH),.C,H;(0H),..COOH, 
obtained thus, is sparingly soluble in alcohol, more readily in ether. 
It decomposes above 300° without previous fusion. Diresorcinol 
when heated with hydrogen potassium carbonate, as described above, 
yields this acid exclusively. The potassium salt, C,,H.O,K2, crystal- 
lises in slender white needles; the barium salt, C,.H,O.Ba + 6H,0, 
forms lustrous needles; the silver salt, C,,H,O,Ag,, is precipitated in 
white flocks. 

Phloroglucinol diethyl ether, C,5H,;(OEt),.OH.—By the action of 
hydrochloric acid gas on an alcoholic solution of phloroglucinol- 
carboxylic acid, there was obtained, not as was expected, the ethyl 
salt of the acid, but phloroglucinol diethy] ether, a substance crystal- 
lising in long colourless lustrous needles, and melting at 75°. It 
distils unaltered, is soluble in water or dilute alcohol, and is also 
readily soluble in alkalis, from which solution addition of acids repre- 
cipitates it unchanged. It may also be prepared by the action of hydro- 
chlorie acid gas on an alcoholic solution of phloroglucinol. Attempts 
to prepare an ethylated phloroglucinol-carboxylic acid were unsuc- 
cessful. 

Phloroglucinol triethyl ether, CsH;(OEt);, is obtained by the action 
of ethyl iodide and alcoholic potash on phloroglucinol diethyl] ether. 
It is erystalline, melts at 43°, can be distilled with steam, is readily 
soluble in alcohol and ether, insoluble in water and alkalis. It is not 
identical with the triethyl* ether obtained by dry distillation of the 
calcium salt of the triethoxybenzoic aeid derived from wsculetin. As 
the three triethoxybenzenes theoretically possible are now known, and 
as two.of them are characterised as the triethyl ethers of pyrogallol 
and phloroglucinol respectively, it follows that the third must be the 
triethyl ether of hydrox yquinol. 

This conclusion that @sculetin is not a phloroglucinol-derivative, 18 
in agreement with the results lately obtained by v. Pechmann and 


Welsh (this vol., p. 1346). A. J. G. 
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Nitro-derivatives of Paracresyl Benzyl Ether. By P. Friscue 
(Annalen, 224, 137—155).—Nitrocresyl benzyl ether, 


CH,Ph.0.C,H;,;Me.NO, [NO, : CH; = 2: 4], 


prepared by the action of potassium nitrocresol on benzyl ehloride, 
erystallises in broad needles which dissolve in benzene, ether, light 
petroleam, andalcohol. The crystals melt at 54° and decompose when 


strongly heated. 
Dinitrocresyl benzyl ether, CH,Ph.0.C,H,(NO,) Me.NO,, can only be 
1 2° 4 6 


prepared by acting on silver dinitrocresol with benzyl iodide. It is 
deposited from hot alcohol in crystalline plates melting at 109°, which 
decompose on exposure to the light. 
Cresyl nitrobenzyl ether, CsH,Me.O.CH,.C,.H,.NO,, also crystallises 
4 11 4 


in plates which melt at 91°. 
Nitrocresyl nitrobenzyl ether, NO .CsH;Me.0.CH,.C,H,.NO,, forms 
2 4 


41 
silky needles which are soluble in benzene and hot acetic acid and 


nelt at 163°. 
Dinitrocresyl nitrobenzyl ether, NO,.Me(NO,)C,H2.0.CH2.C.H,.NO,, 
24 6 t 


4 
melts at 186°5° and dissolves in hot glacial acetic acid. It is not only 
formed by the actions of nitrobenzy] iodide on silver dinitrocresol, but 
also by the nitration of many of the above ethers. 

Nitrocresyl benzyl ether, on nitration, yields nitrocresol and benzyl 
alcohol, which are further changed into dinitrocresol and nitrobenzyl 
nitrate, a small quantity of dinitrocresyl nitrobenzyl ether is also 
formed. Under similar treatment, the isomeric cresyl nitrobenzyl 
ether gives a much larger yield of dinitrocresyl nitrobenzyl ether. 
Dinitrocresol paranitrobenzy| nitrate and a large quantity of dinitro- 
cresyl nitrobenzyl ether are obtained by the action of strong nitric 
acid on nitrocresyl nitrobenzy! ether. 

Alcoholic ammonia acts slightly on nitrocresyl benzyl ether, and 
has no action on cresyl nitrobenzyl ether. It converts dinitrocresy] 
benzyl ether into dinitroparatoluidine and benzyl! alcohol, and 
saponifies dinitrocresyl nitrobenzyl ether, forming nitrobenzyl alcohol 
and dinitrotoluidine. 

Attempts to reduce these nitro-ethers to amido-compounds were 
unsuccessful. W. C. W. 


Nitration of the Phenyl and Cresyl Ethers of Phosphoric 
Acid. By M. Rare (Annalen, 224, 156—178).—When a solution of 
monophenylphosphoric acid in strong nitric acid is poured into water, 
the nitro-product is not precipitated, but on evaporating the mixture 
(after the addition of alcohol) to remove the excess of nitric acid, 
mononitromonophenyl phosphate is obtained in crystalline plates 
melting at 112°. The crystals are soluble in ether, benzene, chloro- 
form, and in hot water. They are decomposed by potash, yielding 
paranitrophenol and potassium phosphate, and they are also decom- 
posed by the prolonged action of nitric acid. 

Dinitrodiphenyl - phosphoric acid, PO(O.C,Hy.NO,.)..0H, prepared 
from diphenyl phosphate, crystallises in white needles melting at 
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133°5°, which are soluble in ether, benzene, and hot alcohol. If the 
crystals are mixed with the mononitro-derivative, they dissolve 
freely in cold chloroform. 

Trinitrotriphenyl phosphate, PO(O.C,H,.NO,);, is deposited from 
hot acetic acid in oblique prisms which melt at 155° and are insoluble 
in the ordinary solvents. On decomposition with potash, the theo. 
retical yield of paranitrophenol is obtained. This substance may 
with advantage be prepared by means of this reaction. Trinitrotri- 
phenyl phosphate is converted into dinitrodiphenyl ethyl phosphate 
by prolonged boiling with alcohol. Trinitrotripheny] phosphate has 
also been obtained by Engelhardt and Latschinoff (Zeit. f. Chem, 
1870, 230), by the action ef phosphorus pentachloride on paranitro- 
phenol. 

Monoparacresy! phosphate, PO(O.C;H,Me)(OH)., forms white plates 
which melt at 116°, and dissolve freely in alcohol, ether, and water. 
Triparacresyl phosphate has been previously described by A. Wolkow 
(ihid., 1870, 322), who found the melting point 8° too low, viz., 68° 
instead of 76°. No nitro-derivatives of these ortho- or para-cresy] 


phosphates could be obtained. W.C. W. 


Hydroxydihydrocarbostyril. By A. E1ynorn (Ber., 17, 2011— 
CH(OH).CH, 
2014).—Hydroxydihydrocarbostyril, CoH | , the lac- 
N=—— C.0H 
time of orthamidophenyllactic acid is prepared by the reduction of 
orthonitrophenyl-8-lactic acid or orthonitrophenyllactamide with 
ferrous hydroxide and ammonia. It crystallises with 2H,0O in well- 
formed lustrous white needles, and is readily soluble in water, ether, 
and chloroform. The hydrated compound melts at 95—-97°; after 
drying over sulphuric acid, it loses its water of crystallisation and then 
melts at 149°. It is converted into carbostyril by heating it several 
times to the fusing point, or by adding a small quantity of acid or 
alkali to its aqueous solution, or even by boiling the solution for five 
minutes. It is isomeric with the hydroxyhydrocarbostyril (m. p. 
197—198°), obtained by Erlenmeyer and Lipp (Abstr., 1883, 992) by 
the reduction of the nitration-products of phenyl-a-lactic acid. 2 
A. J. G. 

Safrole. By J. Scuirr (Ber., 17, 1935—1940).—Safrole is the 
main constituent of the essential oil of sassafras (from Lawrus 
sassafras). It crystallises at low temperatures (Arzruni, this Journal, 
1877, ii, 202), melts at 8°, forms, at ordinary temperatures, a clear 
colourless oil of sharp tastes its sp. gr. 1°0956 at 18°. Is of neutral 
reaction, optically inactive, and boils at 232°. The author’s analysis 
confirm the formula C,,H,»Q., assigned to safrole by St. Evre (Ann. 
Chim. Phys. [3], 12, 107), and by Grimaux and Knotte (Compt. 
rend., 68, 928). The oxygen-atoms in safrole would appear not to be 
present as hydroxyl, as neither hydrochloric acid nor phosphoric 
chloride converts it into a chlorine-derivative. Safrole is not affected 
by aqueous or alcoholic potash, and is only very slightly attacked by 
fusion with caustic potash, does not reduce ammoniacal silver 
solutions, does not unite with bisulphites, and is not acted on by 
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ammonia or nascent hydrogen. It is therefore neither an ethereal 
salt, an aldehyde, nor a ketone. A large number of reducing agents 
were tried but had no action on it. Heated for 24 hours with 
metallic sodium, it suffers no change beyond apparently partial 
polymerisation. Oxidation with nitric acid and with a saturated 
solution of potassium permanganate completely convert safrole into 
carbonic anhydride and oxalic acid. Dilute permanganate oxidises it 
to carbonic anhydride, oxalic acid, formic acid, propionic acid, and a 
small quantity of a neutral substance of the formula CH,,.0,, 
crystallising in microscopic rhombic prisms; this melts at 59°, 
decomposes on heating to 120°, is soluble in hot water, alcohol, ether, 
and in aqueous ammonia and potash; iodine completely decomposes 
safrole; chlorine converts it into a mixture of liquid chlorine- 
derivatives which decompose below 100° and could not be separated. 
A. J. G. 

Constitution of Safrole. By T. Poteck (Ber., 17, 1940—1944). 
—From a consideration of the results detailed in the preceding paper, 
of the negative result of his own experiments with reducing agents, 
and of its indifference to hydroxylamine, the author considers that 
the constitution of safrole is best expressed by the formula 


i.é.,a8 cymene in which four hydrogen-atoms have been replaced by 
oxygen. Measurements of the refractive index give results showing 
that probably either three or four carbon-atoms are in double union. 


At present there is no direct proof of the presence of the benzene- 
ring. A. J. G. 


Salts and Ethers of Aurin and Rosolic Acid. By E. 
AckERMANN (Ber., 17, 1624—1627).—Graecbe and Caro showed that, 
by treating aurin and rosolic acid with acetic anhydride, it cannot be 
proved that these substances contain two hydroxyl-groups; the 
author, however, proves this by means of salts and ethers. The 
silver salt of aurin, obtained by precipitating the ammonium salt, 
forms an insoluble brownish-red crystalline powder, apparently of no 
very definite composition ; the potassium salt obtained by neutralising 
aurin with potash dissolves very readily in water, readily also in 
alcohol ; it was found to contain 17:1 per cent. potassium, whilst 
the formula C,yH;,K,0; requires 21°3 per cent. On adding lead 
acetate to an ammoniacal solution of aurin, a reddish-brown basic 
salt, 2C,,H,,.O;Pb + PbO, is precipitated. Better results are obtained 
with the nitro- and bromo-derivatives, these more negative com- 
pounds yielding salts of constant composition. Tetranitro-aurin, 

CioHo(NO2),Os, 
forms brownish-yellow microscopic needles which explode on heating ; 
it melts at about 140°, is almost insoluble in water, benzene, 
chloroform, and ether, readily soluble in alcohol; alkalis and 
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alkaline carbonates dissolve it with dark-red coloration; the barium 
salt dried at 150° has the composition C,,H,(NO,),O;Ba, and forms a 
black powder with greenish lustre ; the silver salt, CjypyH«NO,),0;Ag,, 
forms a black-brown precipitate which detonates when heated; 
the ethyl-derivative, C,,Hs(NO,),0;Et,, obtained by heating the silver 
salt with ethyl iodide, melts at 105°, dissolves readily in benzene and 
alcohol, but is insoluble in water and alkaline carbonates. The silver 
salt of tetrabromaurin, C\,H,Br,O;Ag2, forms a dark-violet precipitate 
which when dry has a strongly metallic lustre ; it is insoluble in water, 
ether, and benzene. The ethyl-derivative, C,.H,Br,O;Et,, is readily 
soluble in alcohol, ether, and benzene, insoluble in alkaline car- 
bonates ; it forms reddish microscopic crystals melting at 110—115°. 
The silver salt of tetrabromorosolic acid, CooH,Br,O,;Ag:, is obtained as 
a dark-violet precipitate; the ethyl-derivative, CoH Br,O;Et,, melts at 
110—115°, is soluble in alcohol, benzene, and ether, but insoluble in 
water and alkaline carbonates. A. K. M. 


Fluoresceins from Maleic Acid. By G. Lunas and R. Burcr- 
narpt (Ber., 17, 1598—1600).—Maleic anhydride (1 mol.) and resor- 
cinol (2 mols.) are heated together for two hours at 150°, the product 
poured into cold water, and then extracted with boiling water. The 
solution on cooling deposits a yellowish-red substance, which decom- 
poses above 240° without melting. Its formation may be expressed 
thus :— 


CH. <GQ>0 + 2C,H,(OH), = CwH.0, + 1,0. 


This fluorescein of maleic acid is sparingly soluble in water, more 
readily in alcohol and in other indifferent solvents. Its alcoholic 
solution is yellowish-red with greenish fluorescence ; the addition of 
soda or ammonia produces a splendid magenta coloration, with strong 
green fluorescence. Lead acetate produces a reddish-brown preci- 
pitate, C,,H,O;Pb, 1 mol. H,O being eliminated; barium acetate also 
yields a precipitate, but neither of these salts has been obtained in the 
crystalline state; silver nitrate produces decomposition ; aluminium 
salts yield pink, and iron salts brownish-red compounds. 

When maleic anhydride end a-naphthol are heated together, no 
fluorescein appears to be formed, whilst in the presence of zinc 
chloride or sulphuric acid a substance is obtained soluble in water. 
Its alcoholic solution is bright yellow, with a deep yellow fluor- 
escence; its ammoniacal solution is of a magenta colour, with yel- 
lowish-red fluorescence. $-Naphthol also yields a fluorescein, which 
gives a brown solution with alkalis, showing greenish-blue fluorescence, 
whilst from orcinol, a brown solution with moss-green fluorescence is 
obtained. Further experiments are being made. A. K. M. 


Phenol Colouring Matters. By C. Kraemer (Ber., 17, 1875— 
1884).—After calling attention to the fact that the three compounds, 
nitrobenzene, Weselsky’s reagent (nitrous nitric acid), and Lieber- 
mann’s reagent (nitrosylsulphuric acid), give in reaction with phenols 
sometimes identical, sometimes different results, the author describes 
some new compounds related to the classes of bodies formed. 
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Azoresorufin dimethyl ether, [CsH,O.N.C,H;(OMe)],0, obtained by 


heating paranitrotoluene with resorcinol and sulphuric acid, forms 
dark-red needles, soluble in alcohol to a purple liquid, having a ver- 
milion fluorescence. Ortho- and meta-nitrotoluene appear to give no 
such reaction. 

Phenol-dyes.—Exactly following Liebermann’s direction for the 
reparation of his phenol-dye to which he ascribed the formula 
O,sH,,NO; (this Journal, 1875, 167), the author finds that the product 
so obtained is a mixture of two substances, the one, A, soluble, the 
other, B, insoluble in ether. A, soluble in ether, has the formula 
C,sH:,NO; ascribed to his compound by Liebermann. It forms a red 
amorphous mass, easily soluble in alcohol and ether, and is un- 
doubtedly Liebermann’s compound. Its constitution is probably 
OH.C,Hy.N(OPh). B, insoluble in ether, is a black amorphous mass, 
soluble in strong sulphuric acid to a green, and in alkalis to a brown 
liquid. When exposed to the atmosphere, it gradually becomes violet 
in colour, and this takes place immediately when it is treated with 
hypochlorites. In properties, it resembles the substance obtained by 
Lex (Ber., 3, 457) by the action of potassium nitrite on an aqueous 
solution of phenol. It has the formula C,,H,;NO,,H,O, and is an 
oxidation-product of the soluble compound. Its constitution, there- 
fore, is probably OH.C,H,.NO(OPh), + H,0. 

Orcinol-dyes.—1. By the action of nitrosylsulphuric acid on orcinol, 
Liebermann obtained a green substance, to which he gave the for- 
mula C,,H,,N;O;, together with a second less nitrogenised compound. 
On repeating this experiment, the author has obtained two colouring 
matters, which are both soluble in alcohol, but can be separated by 
means of their sodium salts. The sodiwm salt soluble in alcohol yields 
a brown amorphous dye, having a green iridescence. In alkalis, it 
forms a red fluorescent solution. It has the formula C,,H,,NO,, and 
the probabie constitution C,H,Me(OH),.N(O.C.H;Me.OH),.. The 
sodium salt insoluble in alcohol yields a very similar amorphous green 
mass, which dissolves in alkalis to a non-fluorescent violet solution. 
Its formula is C.,H.,NO,, and therefore stands in the same relation to 
the substance just described, as the phenol-dye A does to B. Its con- 
stitution is probably C,H,.Me(OH),.NO(O.C,H,;Me.OH).. 

2. With Weselsky’s reagent, orcinol yielded a scarlet powder, having 
the formula C,,H,,NO;, already ascribed to it by Weselsky. It is 


probably C,H,MeO.N<(}>C,H.Me. 


Mononitroso-orcinol was prepared by the action of amyl nitrite on 
the sodium compound of orcinol. It forms small dark red prisms 
which blacken at 110°. It is easily soluble in alcohol, ether, and 
acetone, sparingly so in water, and almost insoluble in chloroform. 
Its neutral alkali salts give with lead salts orange, with copper 
salts brown, and with mercuric salts yellow precipitates. When 
heated with orcinol and sulphuric acid, it yields Weselsky’s dye, 
CyH NO. 

When nitrobenzene, orcinol, and sulphuric acid are heated together 
the same compound, C,,H,,NO;, is produced, but only in exceedingly 
small quantity. > ae 
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Action of Potassium Cyanide on Nitrated Benzaldehyde, 
By B. Homovka (Ber., 17, 1902—1904).—The introduction of a nitro. 
group into benzaldehyde does not generally prevent it from forming 
condensation-produacts with acetone, aldehyde, acetic anhydride, &c.; 
but in some cases, as in the formation of benzoin-derivatives, it does 
prevent such reaction. The action of potassium cyanide on paranitro- 
benzaldehyde yields paranitrobenzoic acid, together with ared resinous 
body not further investigated, whilst with orthonitrobenzaldehyde, 
orthazoxybenzoic acid, described by Griess (this Jour., 1875, 460), is 
formed. This acid was converted into orthohydrazobenzoic acid, which 
crystallises in scales (m. p. 205°). i ae 


Benzeneazoketone. By V. v. Ricnrer and H. Minzer (Ber., 17, 
1926—1930).— When ethylic benzeneazoacetoacetate, prepared ac. 
cording to V. Meyer’s directions (Abstr., 1878, 396), is heated with an 
alcoholic or aqueous solution of caustic soda, benzeneazoacetone, 
Ph.N,.CH,.COMe, is formed. It crystallises in pale yellow needles 
or prisms which melt at 148—149°, and are easily soluble in alcohol, 
sparingly so in boiling water. The decomposition takes place entirely 
in the ketone direction, no benzeneazoacetic acid being formed. 
Benzeneazoacetone has a characteristic odour. Another method of 
preparation is to heat free benzeneazoacetoacetic acid to 170—180’, 
when carbonic anhydride is eliminated. Attempts to oxidise the 
ketone to benzeneazoacetic acid were unsuccessful. 

Ethylic paratolueneacetoacetate, prepared in a similar manner, 


crystallises in yellow needles, which melt at 69—70°. When saponified 
with caustic soda, paratolueneazoacetone, CsH,Me.N;.CH:.COMe, is 
formed. This crystallises in yellow needles melting at 114—115°. 
It is also formed from the free acid by heat. i ae 2 


Action of Chromyl Chloride on Cymene. By V. v. Ricurer 
and G. Scuiicuner (Ber., 17, 1931—1935).—By the action of chromyl 
chloride on cymene, Etard obtained two aldehydes of the formula 
C,H,Pr*.COH ; isocumaldehyde melting at 81° and boiling at 22v°, 
and terecumaldehyde, a liquid boiling at 219—220° (Aun. Chim. 
Phys. [5], 22, 259). As Paternd and Scichilone (Abstr., 1881, 423) 
could not obtain an aldehyde from cymene it appeared advisable to 
repeat the reaction. 

The authors employed the pure paracymene obtained by heating 
camphor with phosphoric anhydride (cf. Armstrong and Miller, this 
vol., p. 44). The oxidation was effected according to Etard’s directions. 
Although the preparation was repeated many times, only a single 
aldehyde was obtained, and was found to be not a cumaldehyde, but 
the isomeric paratolylpropaldehyde, Cs,H,Me.CH,.CH,;.COH [1:4]. 
It is a colourless strongly refractive oil, boils at 222—223°, has a 
peculiar peppermint-like odour, does not solidify at —15°, and at 13° 
has a sp. gr. 0°9941. It unites with hydrogen sodium sulphite to 
form « compound of the formula C,H,,.O,HNaSO,, crystallising in 
white nacreous needles. It reduces ammoniacal silver solution and 
gives a violet coloration with a solution of magenta decolorised by 
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sulphurous acid. By oxidation with potassium permanganate, it 
yields terephthalic acid, and with nitric acid, it gives paratoluic acid 
together with small quantities of terephthalic acid and of a nitro- 
acid. The aldehyde unites with phenylhydrazine to form an oily com- 
pound. With acetone, in presence of potash, it yields an oil giving 
numbers on analysis approximating to the formula 
C.H,Me.CH;.CH,.CH : CH.COMe. 

Experiments are in progress to endeavour to oxidise the aldehyde to 
paratolylpropionic acid, Etard’s results are probably due to his em- 
ployment of the impure cymene obtained by the action of bromine on 
turpentine. A. J. G. 


Amidoacetophenone and Allied Substances. By P. Kiincen 
(Ber., 17, 1613—1614).—When a mixture of aniline, zine chloride, 
and an excess of acetic anhydride, is boiled for several hours, 
the acetyl-derivative of paramidoacetophenone is produced, from 
which paramidoacetophenone, COMe.C,H,NH,, may be obtained, 
having all the properties assigned to it by Drewsen (Annalen, 212, 
163). Acetorthamidotoluene, COMe.C,H;Me.NH;, may be obtained 
in the same way; it forms needles when crystallised quickly, and 
prisms when slowly crystallised; it melts at 102°. The platino- 
chloride, (CyH,,NO).,H,PtCl,, forms slender, yellow, sparingly solu- 
ble needles. Acetoparamidotoluene is more difficult to prepare. The 
author is continuing the experiments. A. K. M. 


Preparation of Vanillin. By Haarmann and Rermer (Dingl. 
polyt. J., 253, 391)—When coniferin is oxidised with aqueous 
chromic acid, it is converted into glucovanillin. For this purpose a 
solution of 10 parts coniferin in 200 parts water, is treated at the 
ordinary temperature with a solution of 8 parts chromic acid dissolved 
inasmall quantity of water, and the mixture allowed to stand for 
several days. Barium carbonate is then added to precipitate the 
chromium. The solution is evaporated to a small bulk, treated with 
alcohol and filtered. The filtrate, on evaporation, yields crystals of 
glucovanillin, melting at 170°. Concentrated sulphuric acid dissolves 
coniferin, forming a deep violet solution, whilst with glucovanillin it 
gives a pale yellow solution. On treating glucovanillin with emulsin 
in aqueous solution, or on boiling it with dilute mineral acids, it is 
resolved into glucose and vanillin. The latter may be extracted from 
the solution by ether. D. B. 


Cinnamaldehyde. By T. Zincxe and D. v. Hacen (Ber., 17, 
1814—1817).—When an alkaline aqueous solution of cinnamaldehyde 
is treated with potassium cyanide, a yellow amorphous product is 
formed, which is soluble in alcohol, acetic acid, &c., and gives 
numbers on analysis very close to those required by cinnamaldehyde. 
The authors have not further investigated this substance. 

Cinnamaldehyde dibromide, CHPhBr.CHBr.COH, is obtained by 
the direct addition of bromine to the aldehyde dissolved in ether, 
chloroform, or carbon bisulphide. It crystallises in small needles, 
which melt at 100°, with evolution of hydrobromic acid, and have a 
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very pungent odour. It is very unstable, deliquesces on keeping, and 
gives off hydrobromic acid. When boiled with alcohol or acetic acid 
it gives off hydrobromic acid, and forms monobromocinnamaldehyde, 
CPhBr : CH.COH; this is, however, best prepared by the action of 
potassic acetate on the dibromide. Monobromocinnamaldehyde 
crystallises in plates or monoclinic prisms, soluble in alcohol and 
ether. It melts at 72—73°, and is very stable. Alcoholic potash, 
ammonia, and aniline, react with it at high temperatures, but no 
satisfactory results were obtained. It does not combine with bromine, 
but with phenylhydrazine it yields the compound, 


CPhBr : C,H, : N,HPh, 


which forms glistening yellow scales melting at 129—130°. When 
boiled with an acetic solution of chromic acid, the monobrominated 
derivative is oxidised to a-bromocinnamic acid, thus proving the 
correctness of the above formula. Monobromocinnamaldehyde when 
treated at 10° with nitric acid of 1°5 sp. gr., yields two mononitro- 
derivatives. The a-compound (which is the less soluble in alcohol) 
forms yellowish needles melting at 136°, and yields a ruby-coloured 
compound with phenylhydrazine ; this melts at 154°, and by the action 
of reducing agents is converted into an easily soluble base, which is 
now under investigation. The 8-compownd forms yellow needles 
melting at 96—97°, and yields a hydrazine-compound crystallising in 
large golden-yellow scales, melting with decomposition at 134°. This 
8-compound also yields a base on reduction. i eo 


Derivatives of Cinnamaldehyde. By G. Prrnr (Ber., 17, 2109 
—2118).—Hydrocinnamide (CyH.,N, = NACH.CH : CHPh);.—Lan- 
rent obtained a compound to which he assigned this name and formula 
by the action of ammonia on oil of cinnamon. The author finds the 
first product of the reaction to have a more complex constitution ; 
but by treatment in alcoholic solution with concentrated hydrochloric 
acid, hydrocinnamene hydrochloride is obtained, although the yield is 
very small owing to the formation of resinous bye-products. By shak- 
ing together for some weeks aqueous ammonia and an ethereal solution 
of cinnamaldehyde, a good yield of hydrocinnamide is obtained. It 
crystallises in white needles, melts at 106°, and is not decomposed by 
heating with concentrated hydrochloric acid for some hours at 250”. 
The hydrochloride, C,;H.,N.,,HCl + 3H,0, crystallises in colourless 
tables, melts at 220—221°, is soluble in alcohol and chloroform, in- 
soluble in water, ether, benzene, and light petroleum. The platino- 
chloride has the formula (C,,H,N,).,H,PtCl. Experiments to con- 
vert hydrocinnamide into bodies resembling amarine and lophine were 
not successful. 

Phenyl-a-hydroaycrotononitrile, CHPh : CH.CH(OH).CN, is obtained 
by mixing an ethereal solution of cinnamaldehyde with a slight excess 
of potassium cyanide, and adding concentrated hydrochloric acid, 
drop by drop, until no more hydrocyanic acid is evolved. It forms 
a crystalline mass, melts at 75°, is readily soluble in alcohol, ether, 
benzene, and chloroform, insoluble in light petroleum. 


Phenyl-a-hydroxycrotonic acid, CHPh: CH.CH(OH).COOH, is pre- 
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pared by boiling the nitrile for several hours with dilute hydrochloric 
acid. It crystallises in long, flat needles, and melts at 115—116°. 
It has been previously obtained by Matsmoto (this Journal, 1876, i, 
80). The methyl salt, CoH(OH).COOMe, forms a clear yellow liquid 
of ethereal odour, and boils at 290°. The ethyi salt, C,H,(OH).COOEt, 
boils at 295°. 

Phenyl-a-anilidocrotononitrile, CHPh : CH(CHPh).CN, obtained by 
boiling alcoholic solutions of aniline and phenyl-a-hydroxycrotono- 
nitrile, is crystalline, melts at 130°, is insoluble in water and light 
petroleum, readily soluble in alcohol, ether, benzene, and chloroform. 
By dissolving it in concentrated sulphuric acid, and pouring the solu- 
tion into water, it is converted into phenyl-a-anilidocrotonamide, 
CHPh: CH.CH(NHPh).CONH,. This crystallises in thin plates, 
melts at 171°, is readily soluble in alcohol and chloroform, sparingly 
soluble in hot water. 

Phenyl-a-anilidocrotonic acid, CHPh :CH.CH(NHPh).COOH, pre- 
pared by the action of hydrochloric acid on the amide, crystallises in 
microscopic needles, melts at 154°, is readily soluble in alcohol, ether, 
and chloroform, somewhat soluble in benzene, insoluble in water and 
light petroleum. Possessing both acid and basic properties, it' dissolves 
in solutions of acids and bases. With a solution of the ammonium salt, 
barium, zinc, lead, and silver salts give white crystalline precipitates ; 
copper salts give a green precipitate which can be obtained crystallised 
in needles of the formula (C,H,NO,),Cu. 

Cinnamaldehyde can be synthesised by heating a mixture of 
benzaldehyde (10 parts), acetaldehyde (15 parts), water (900 parts), 


and aqueous soda of 10 per cent. (10 parts), with frequent shaking 
for 8—10 days at a temperature of about 30°. 

Salts of Cinnamaldehyde-anilide.—The hydrochloride forms yellow 
needles and melts at 149°. The sulphate, (C,sHi;N),H.SO,, crystallises 
in yellow needles and melts at 157°; the nitrate also crystallises in 
yellow needles. The platinochloride, (C,;Hi;N)2,H,PtCl, crystallises 

A. J. 


well, J. G. 
Condensations with Orthonitrocinnamaldehyde. By A. 
Ernuorn (Ber., 17, 2026—2028).—Baeyer and Drewson have shown 
(this vol., p. 58) that orthonitrobenzaldehyde and acetaldehyde 
react to form a loose compound of orthonitrophenyllactic aldehyde 
with 1 mol. acetaldehyde; and this, when boiled with acetic 
anhydride is converted into orthonitrocinnamaldehyde. The author 
now shows that orthonitrocinnamaldehyde can further react with 
acetaldehyde to form a condensation-product. Nitrocinnamaldehyde 
is mixed with 7—8 times the amount of acetaldehyde, and dilute 
soda added from time to time until a permanent alkaline reaction is 
obtained. At first the reaction is moderated by cooling the contain- 
ing vessel with ice-water, later on the temperature is allowed to rise. 
The product is separated by precipitation with water and purified by 
treatment with animal charcoal and recrystallisation from alcohol. 
It then forms sulphur-yellow crystals and melts at 153°. It combines 
readily with bromine and shows all the properties of an aldehyde. 
lts analysis agrees with the formula C,,H,NO,, and it is probably 
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orthonitrocinnamylacraldehyde. Its further investigation is in pro- 
gress. A. J. G. 


Some New Coumarins. II. By H. v. Pecnmann and W. 
Wet su (Ber., 17, 1646—1652).—This is a continuation of Pechmann’s 
work on the production of coumarins, by the action of sulphuric 
acid and a phenol on malic acid (this vol., p.1173). It is found that 
the different phenols behave very differently, although phloroglucol is 
the only one experimented with which did not yield a coumarin-like 
compound; thus, whilst resorcinol, orcinol, and pyrogallol give an 
abundant yield of the respective coumarins, only small quantities are 
obtained from phenol, cresol, thymol, quinol, and naphthol. 


Orthomethylparapropylcoumarin, C.H.MePr<CH > CHS co, ob- 


tained from malic acid and thymol, crystallises from water or very 
dilute alcohol in slender white needles; it has an odour resembling 
that of thymol and coumarin. It melts at 53°, distils between 220° 
and 230°, is very sparingly soluble in water, readily in alcohol, ether, 
glacial acetic acid, benzene, and chloroform. In its behaviour to 
alkalis it resembles ordinary coumarin. 

Metahydroxycoumarin, OH.C.H.< O85 FS co, prepared from 
malic acid and quinol, is isomeric with umbelliferone. It melts at 248 
—250°, dissolves sparingly in water, readily in alcohol and glacial 
acetic acid ; it yields colourless solutions with concentrated sulphuric 
acid and with alkalis, and gives no reaction with ferric chloride. 
When boiled with acetic anhydride, it forms an acetyl-derivative 
which crystallises in splendid needles melting at 147°, is insoluble in 
water, but readily soluble in alcohol, ether, benzene, and chloroform. 


Homo-umbelliferone, OH.C.H.Me< CH CHS co, from malic acid 
and orcinol, melts at 248°, dissolves in alcohol, glacial acetic acid, and 
acetone, and is insoluble in water, benzene, and chloroform. In its 
physical and chemical properties it bears a strong resemblance to 
umbelliferone. It forms blue fluorescent solutions with alkalis 
which become colourless on heating; its solution in concentrated 
sulphuric acid also exhibits blue fluoreseence. Ferric chloride shows 
no reaction. By fusion with potash, it is converted into acetic acid, 
and orcylaldehyde, C,H,O; (Ber., 12, 1001); this melts at 179°, is 
soluble in alcohol, ether, and chloroform, gives a reddish-brown 
reaction with ferric chloride, and yields a crystalline compound with 
phenylhydrazine. The acetyl-derwative of homo-umbelliferone melts 
at 126—127°, and is identical with Tiemann and Helkenberg’s 
homacetoxycoumarin (Ber., 12, 1002). The compound, 


Me a en 


obtained from f-naphthol and malic acid, is different from Kauff- 
mann’s f-naphthacoumarin (Abstr., 1882, 1068). t crystallises 
from dilute alcohol in yellowish needles, melts at 141°, is insoluble in 
water, sparingly soluble in ether, readily in alcohol, acetic acid, 
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benzene, and chloroform. a-Naphthol yields mere traces of a crys- 
talline condensation-product. Attempts to prepare esculetin from 
malic acid and phloroglucol yielded no coumarin. The dihydroxy- 
coumarin obtained by the condensation of phloroglucol with ethyl 
acetoacetate, does not bear the slightest resemblance to esculetin. 
From these results, it seems probable that esculetin bears no 
relation to phloroglucol, and the authors intend to try to produce it 
from Barth and Schreder’s hydroxyquinol (Abstr., 1883, 987). 
A. K. M. 

Bromoxylic Acid and Hydroxy-xylic Acid. By E. Guytrr 
(Ber., 17, 1608—1609).—Siissenguth’s monobromopseudocumic acid 
is a bromoxylic acid, identical with that obtained on brominating 
xylic acid dissolved in glacial acetic acid. When treated with 
sodium-amalgam, it yields xylic acid (m. p. 126°), and on heating this 
with hydrochloric acid at 220°, metaxylene is obtained. By fusing 
the brominated acid with potash, three hydroxy-acids are obtained. 
The acid formed in largest quantity melts at 170°5°, yields no blue 
coloration with ferric chloride, is scarcely volatile in steam, and is 
not decomposed by hydrochloric acid at 200—210°. Assuming that 
no molecular change occurs during its formation, its constitution 
must be C,H,Me.(OH).COOH [OH : Me: Me: COOH = 1:2: 4:5]. 
The second acid melts at 144°, gives a blue colour reaction with ferric 
chloride, is readily volatile in steam, and is completely decomposed 
on heating it with hydrochloric acid at 200—210”, yielding carbonic 
anhydride and pararylenol; this shows that it has the constitution 
C,H,Me,(OH).COOH {[Me:0H: COOH: Me = 1:2:3:4]. The third 
hydroxy-acid melts at 153°, is not coloured blue by ferric chloride, 
and yields paraxylenol when heated with hydrochloric acid at 200— 
210°; its constitution is therefore 


C;-H.Me,(OH).COOH [OH: Me: COOH: Me = 1:2:4:5]. 


From these results, it would appear that either a molecular change 
takes place by the action of potash on the bromoxylic acid, or that the 
latter is mixed with isomeric acids, which, however, is not probable. 
On brominating paraxylic acid, a monobromo-derivative is obtained, 
erystallising in slender white needles melting at 189°; it dissolves 
readily in alcohol, sparingly in water. The barium salt is moderately 
soluble, and crystallises in dense aggregates of needles ; the calcium 
salt forms groups of colourless prisms easily soluble in hot water; 
the cadmium salt forms readily soluble flat white prisms; the potassium 
salt crystallises in small needles readily soluble in water, and the 
copper salt in small blue rhombic plates. A. K. M. 


Synthesis of Hippuric Acid and Hippuric Ethers. By 
T. Curtivs (Ber., 17, 1662—1663).—A good yield of hippuric acid 
is obtained by the action of benzoic anhydride on glycocoll : 


2(NH,.CH,.COOH) + Bz,0 = 2(NHBz.CH;.COOH) + H.0. 


Finely powdered dry glycocine is gradually added to an excess of 
hot benzoic anhydride, and the whole heated in an oil-bath until a red 
mass is obtained; this is dissolved in water, neutralised with alkali, 
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acidulated, and allowed to remain for some days. The precipitate is 
boiled with water, using animal charcoal, and the filtrate is con. 
centrated and allowed to crystallise. The product contains some 
benzoic acid, which may be removed by treatment with light 
petroleum. In order to prepare ethyl hippurate, a mixture of benzoic 
anhydride and glycocoll ether in calculated quantities is digested at 
about 100° and the product crystallised from boiling water ; it forms 
white needles which melt at 60°. A. K. M. 


Derivatives of Phenylcinnamic Acid. By A. G. Capen 
(Gazzetta, 14, 114—116).—Phenylcinnamic acid was prepared by 
Ogliaioro (Abstr., 1879, 640), and its silver, lead, barium, and ethyl 
salts examined and described. The author has prepared methylic 
phenylcinnamate, CHPh : CPh.COOMe, by passing dry hydrochloric 
acid gas into a solution of the acid in methyl alcohol. It crystallises 
from dilute alcohol in long needles which melt at 77—78°. Bromine 
does not combine with it when the two are dissolved in chloroform 
and allowed to remain at the ordinary temperature, but if the mixture 
is heated in a water-bath, in a flask furnished with a reflux con- 
denser, an action takes place, and the dibrominated compound, 
CHBrPh.CBrPh.COOMe, is obtained. This crystallises in transparent 
plates which melt at 105—108°. The bromine in it could not be 
determined by Carius’ method, as it was not completely oxidised by 
the nitric acid. )». E. G. 


Derivatives of Benzoylimidocinnamic Acid. By J. Puicat 
(Ber., 17, 1616—1624).—The author refers to a previous paper (this 
vol., p. 604) in which he described the formation of benzoylimido- 
cinnamic acid by the condensation of hippuric acid with benzaldehyde, 
and also its decomposition by acids or alkalis into benzoic acid, 
ammonia, and phenylglycidic acid. When benzoylimidocinnamic acid 
is heated in a sealed tube with concentrated aqueous ammonia. the lact- 


Bz)co, 


imide of benzoyldiamidohydrocinnamice acid, cHpn< CHG 


is obtained, crystallising in lustrous needles or prisms. It melts at 
187°, is insoluble in water, dilute acids, or alkalis, sparingly soluble 
in ether, but more readily in hot alcohol or acetic acid ; it is very 
stable, but may be decomposed by hot mineral acids or caustic alkalis. 
The ammoniacal mother-liquors from the lactimide contain benzamide 
and an acid, C,,.H,,0,N, isomeric with benzoylimidocinnamic acid. 
The acid C,.H,,0,N is separated from its ammonium salt by adding a 
mineral acid, and is purified by crystallisation from dilute acetic acid; 
it melts at 131°, dissolves very readily in ether and alcohol, is also 
soluble in hot water and crystallises in needles or prisms. It is 
identical with a-benzoylamidocinnamic acid, obtained as given below, 
and its formation from benzoylimido-cinnamic acid is explained by 
a simple molecular change similar to that of hydrobenzamide 
into amarine (Abstr., 1882, 329). a-RBenzoylamidocinnamic acid, 
CHPh : C(NHBz).COOH, is prepared by heating the lactimide of 
benzoyldiamidohydrocinnamic acid in acetic acid solution with 4 
quantity of dilute hydrochloric acid rather more than safficient to 
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remove 1 mol. NH;; as the solution cools, the acid crystallises out in 
nodular groupsof prisms. «-Amidocinnamic acid, CHPh:C(NH,).COOH, 
is prepared by heating benzoylamidocinnamic acid, or the lactimide 
of the benzoyldiamido-acid, with 20 per cent. hydrochloric acid 
at 120°. The acid liquid is separated from the benzoic acid pro- 
duced, evaporated to dryness, the residue dissolved in a little 
water and the amido-acid separated by the addition of sodium carbo- 
nate or acetate. It forms white scales of silvery lustre, and in its 
physical properties is scarcely to be distinguished from phenylalanine. 
When heated in a capillary tube, it is gradually decomposed between 
240—250°, whilst phenylalanine melts above 260° with vigorous 
evolution of carbonic anhydride. Its copper salt, (C,H,NO,),Cu,2H,0, 
also agrees in its properties with that of phenylalanine, and in the 
amount of water of crystallisation. The hydrochloride of amido- 
cinnamic acid has the composition (C,H,NO,),,HCI, and crystallises in 
flat needles, sparingly soluble in cold water and alcohol, whilst pheny]- 
alanine yields a normal hydrochloride, readily soluble in water but 
very sparingly in concentrated hydrochloric acid. When rapidly 
heated, 2-amidocinnamic acid yields styrolamine and ghe lactide of 
the acid, phenylalanine yielding phenylethylamine and a lactimide. 
With nitrous acid, a sparingly soluble oily hydroxy-acid, probably 
a-hydroxycinnamic acid, is obtained. The formation of the amido- 
cinnamic acid is expressed thas : 


CHPh : C(NHBz).COOH + H,O = CHPh: C(NH;).COOH + BzOH. 


But besides this reaction, another takes place resulting in the forma- 
tion of phenylacetic acid. Reducing agents convert amidocinnamic 
acid into phenylalanine, identical with that obtained by Erlenmeyer 
and Lipp (Anwalen, 219, 2U0). A. K. M. 


Hydroparacoumaric Acid. By G. C. Srinr (Annalen, 225, 
57—94).—Considerable interest is attached to hydroparacoumaric 
acid, chemically, from its connection with the cinnamic acid group, 
and physiologically, as a product of the decomposition of tyrosine 
from the albumin in the intestines; as such, it has been found in 
patients suffering from peritonitis, and in normal human urine. The 
ethyl salt of this acid is also probably present in the rhubarb. 

The acid is best prepared by converting ethyl paranitrocinnamate 
by hydrogenation into paramidohydrocinnamic acid, which by means 
of the diazo-compound is then transformed into the corresponding 
hydroxyl-compound, or hydroparacowmaric acid, 


OH.C,H,.CH,.CH,.COOH. 


It erystallises from its solutions in ether in pale-golden prisms of the 
monoclinic system; it melts at 128°. It gives a characteristic blue 
coloration with ferric chloride, the phenol reaction with nitrous acid, 
and a white precipitate with mercuric nitrate. It does not reduce 
Fehling’s solution. The salts of this acid have been described by 
Hlasiwetz and Baumann. 

With bromine, the acid yields a dibromo-derivative, 

OH.C,H,Br,.C,H,.COOH, 
VOL. XLVI, 4y 


1350 ABSTRACTS OF CHEMICAL PAPERS. 


which crystallises in needles melting at 107° ; its ammonium salt forms 
colourless needles ; its silver, copper, and lead salts are amorphous 
precipitates. 

Dinitrohydroparacoumaricacid, OH.C,H2(NO,)2.CH2.COOH, obtained 
by the action of concentrated nitric acid on hydroparacoumaric acid, 
forms flat prismatic crystals of the rhombic system, melting at 137-5°, 
soluble in alcohol and acetic acid. This acid forms two series of salts, the 
one strongly acid, decomposing carbonates, the other neutral. Of the 
former, the ammonium salt crystallises in reddish-golden needles, the 
silver salt in grouped needles, the calciwm salt in golden prisms; the 
tron and copper salts are amorphous precipitates; of the latter the 
ammonium salt crystallises in golden needles, and the silver salt in 
dark-red needles. The hydrogen ethereal salts are best obtained by 
saturating alcoholic solutions of the acid with hydrochloric acid, and 
the neutral ethereal salts by the action of the alcoholic iodides on the 
silver ethereal salts. Of the former, the methyl salt crystallises in 
long, colourless needles melting at 87°, the ethyl salt in citron, six- 
sided tables; both decompose carbonates readily. Of the latter, the 
dimethyl salt forms colourless prismatic needles, melting at 53°; the 
methyl ethyl salt, MeO.C,H,(NO,)2.C,H,.COOEt, colourless glistening 
needles melting at 71° ; the ethyl methyl, EtO.C,H,(NO,)2.C,Hs.COOMe, 
colourless needles melting at 36°, and the diethy/ salt, glistening needles 
melting at 49°. 

Dinitromethylhydroparacoumaric acid, MeO.C,H.(NO,)2.C,H,.COOH, 
obtained by the decomposition of either the methyl ethyl or dimethyl 
salt by heating it with sulphuric acid, crystallises in aggregated flat 
prisms melting at 124°, readily soluble in alcohol ; the corresponding 
ethyl compound in long colourless needles melting at 126°. In order 
to determine the relative position of the two nitro-groups in dinitro- 
hydroparacoumaric acid, its methyl] salt was subjected to oxidation by 
chromic mixture; dinitroanisic acid was obtained, convertible into 
chrysanisic and dinitroparoxybenzoic acids and (#-dinitrophenol. 
These results show that the two nitro-groups are in the ortho- 
position to the hydroxyl, and in the meta-position to the side-chain: 
thus to dinitrohydroparacinnamic acid must be ascribed the formula 


OH.C,H,(NO,)2.C,H,.COOH [OH : 6) : C,H, : COOH : NO, = 
1:2:4:6. 


Dinitroparamidohydrocinnamic acid, NH,.C,H.(NO,)..C,H,.COOH, 
obtained from the above-mentioned methyl salt by heating it with 
ammonia, crystallises in dark-golden needles with a green reflection ; 
it melts at 190°, is sparingly soluble in cold, but moderately in hot 
water and in alcohol. Its metallic salts crystallise in golden needles, 
its methyl salt in brilliant reddish leaflets melting at 102°, its ethyl 
salt in golden-yellow leaflets melting at 95°. The acid and its 
ethereal salts are readily converted by heating with alkalis into 
dinitrohydroparacoumaric acid. 

Mononitrohydroparacoumaric acid, HO.C,H,NO,).C,H,.COOH, ob- 
tained from hydroparacoumaric acid by treatment with nitric acid, 
crystallises in tufts of needles melting at 90°5°; its methyl salt crystal- 
lises in golden needles melting at 64°, and its ethyl salt in concentri- 
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cally-grouped golden needles melting at 30°. As the acid does not 
yield hydroxyhydrocarbostyril on reduction, the nitro-group is in the 
ortho-position to the hydroxyl-group, and in the meta to the side- 
chain. The formula 


OH.C,H;(NO,).C,H,.COOH [OH : NO, : C,H,.COOH = 1: 2:4], 
therefore represents its constitution. Vv. w. ¥. 


Etherification of the Three Isomeric Nitrophenyl-6-lactic 
Acids. By A. Ernnorn and G. Prausnirz (Ber., 17, 1659—1662).— 
According to Basler (Ber., 16, 3007), paranitrophenyl-8-lactic acid 
may be converted into the corresponding A-lactone by heating it with 
an alcoholic solution of zinc chloride. The authors have repeated 
the experiment, but cannot confirm Basler’s results; not a trace of 
lactone could be detected in the product, which consisted of the 
ethyl-derivative of the acid, or, when methyl alcohol was employed, 
of the methyl-derivative. Ortho- and meta-nitrophenyl-A-lactic acids 
yield the same results. Orthonitrophenyl-8-lactic acid was heated 
with methyl alcohol and zinc chloride for 2—3 hours at 100°, and also 
120°, and the product when cold poured into water. The methyl 
orthonitrophenyl-8-lactate, CjoHi,NO;, obtained melts, after purifica- 
tion, at 50—51°, and is identical with the product of the action of 
hydrochloric acid on orthonitrophenyl-f-lactic acid and methy] alcohol. 
When either of the three nitropheny!-8-lactic acids is heated on a water- 
bath with aqueous zinc chloride, no action takes place, the original 
substance being recovered unchanged. Metanitrophenyl-8-lactic acid 
was treated as above, ethyl alcohol being employed; no carbonic 
anhydride was evolved on heating at 120°, which should have been 
the case had a lactone been present: the product, C,,H,;NQ,, melts 
at 56°, and is identical with the ethyl-derivative obtained by boiling - 
silver metanitrophenyl-f-lactate with ethyl iodide. The same experi- 
ment was made with paranitrophenyl-S-lactic acid, using methyl and 
ethyl alcohols, and here again no carbonic anhydride could be detected. 
The methyl ether melts at 73—74° (72—74° Basler), and the ethyl 
ether, C,,H,sNO;, at 45—46°, as given by Basler. A. K. M. 


B-Lactone of Isopropylnitrophenyllactic Acid. By A. Ery- 
Horn and W. Hess (Ber., 17, 2015—2026).—By the nitration of 
cumenylacrylic acid in the cold, there is obtained orthonitrocumenyl- 
acrylic acid, and a small quantity (10—12 per cent.) of paranitro- 
cinnamic acid. The formation of the latter is interesting, there being. 
no analogous case of so moderately energetic a reagent as cold nitric 
acid splitting off an alkyl-group from a substituted benzene, and 
replacing it by a negative group. The acids are separated by repeated 
crystallisation from hot alcohol, in which paranitrocinnamic acid is 
bat sparingly soluble. 

Orthonitrocuminylacrylic acid, C,H;Pr*(NO,).CH : CH.COOH = 
(4:2:1], when perfectly pure, crystallises in long, pale wine-yellow 
needles, and melts at 156—157° (as ordinarily obtained in a nearly 
pure state, it forms hard prismatic crystals, and melts at 152—-153°). 
It is readily soluble in alcohol, ether, benzene, chloroform, and glaciul 

4u2 
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acetic acid; sparingly soluble in hot water, and insoluble in light 
petroleum. It gives a brown coloration when heated with concen. 
trated hydrochloric acid. The barium salt crystallises in needles; 
the silver, lead, zinc, and copper salts are sparingly soluble pre. 
cipitates ; the methyl salt forms tafts of thin needles. As the nitro- 
ccumaldehyde obtained on oxidation is not the known metaldehyde 
(metacuminol, melting at 54°), the nitro-group must be in the ortho. 
position. 

‘Orthonitrocumaldehyde, CsHsPr®(NO,).COH [4:2:1)], is prepared 
by oxidising the nitrocumenylacrylic acid with potassium perman- 
ganate, the well-cooled liquid being shaken with benzene throughout 
the oxidation. On evaporating the benzene, the aldehyde is left 
as an oil, and is purified by distillation with steam, conversion into 
the bisulphite-compound, &c. It then forms an oil, showing but 
little tendency to crystallise, even after standing for some days over 
sulphuric acid at the summer temperature. It reduces ammoniacal 
silver solution, and yields a compound with hydrogen sodium sulphite, 
crystallising in needles. When treated with acetone and soda, it yields 
a blue colouring matter, which, from its properties, is undoubtedly 
di-isopropyl indigo. This reaction confirms the presence of a nitro- 
group in the ortho-position. 

Paraisopropylorthonitrophenyl-B-bromopropionte acid, 


C,.H;Pr*(NO,).CHBr.CH,.COOH, 


is prepared by adding excess of glacial acetic acid, saturated at 0° with 
hydrobromic acid, to finely-powdered nitrocumenylacrylic acid. It 
crystallises in nearly colourless silky prisms, melts with decomposi- 
tion at 127°, is readily soluble in alcohol, ether, benzene, chloroform, 
and glacial acetic acid, soluble in hot water, sparingly soluble in 
carbon bisulphide. On long boiling with water, it suffers decom- 
position, the liquid acquiring a green colour, and having an odour of 
nitroisopropylvinyl, and containing small quantities of nitrocumenyl- 
acrylic acid. Alkalis in the cold, and sulphurie acid on heating, 
remove the elements of hydrobromic acid, and regenerate nitro- 
cumenylacrylic acid. From its chemical behaviour, and from analogy 
with the formation of the 6-brominated acids by the action of hydro- 
bromic acid on cinnamic and orthonitroeinnamic acids, there can be 
little doubt that the bromine-atom occupies the f-position. 
8-Lactone of isopropylnitrophenyllactic acid, 


C.H,Pr(NO).CH<O">Co [4: 2:1], 


is best prepared by adding soda in very slight excess to the A-bro- 
minated acid, and allowing the solution to stand for 12 hours. In 
addition to the lactone, small quantities of nitrocumenylacrylic acid 
and isopropylnitrophenyllactic acid are formed. It crystallises in 
hard colourless crystals, melts at 73°, and on further heating 1s 
decomposed, leaving a blue residue that exhibits the indigo spectrum. 
It is readily soluble in alcohol, ether, benzene, glacial acetic acid, 
chloroform, and earbon bisulphide, sparingly in light petroleum. On 
boiling it with water, the chief products are carbonic anhydride and 
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isopropylnitrostyrene. Concentrated sulphuric acid dissolves it toa 
yellow solution, becoming green on heating; the addition of water 
precipitates a green colouring matter in flocks; this is soluble in 
chloroform. Hydrobromic acid reconverts the lactone into the 
brominated acid. By the action of alkalis, or their carbonates, or 
chalk, it is converted into the corresponding propylnitrophenyl- 
lactate. 

Isopropylnitrophenyllactamide, C.H;Pr*(NO.).CH(OH).CH,.CONH, 
[4:2:1], prepared by the action of ammonia on the lactone or on the 
brominated acid, crystallises in stellate groups of pale yellowish-green 
prisms, melts at 150°, is readily soluble in hot water, benzene, 
chloroform, and glacial acetic acid, insoluble in ether and carbon 
bisulphide. 

Paraisopropylorthonitrophenyllactic acid, 

C.H;Pr*(NO,).CH(OH).CH,.COOH, 


is best prepared by boiling the brominated acid with soda, separating 
the isopropylnitrostyrene formed simultaneously, by distillation with 
steam, and finally decomposing the sodium salt withan acid. (There 
appears to be no formation of nitrocumenylacrylic acid or di-isopropy]- 
indigo in this reaction, which thus differs from that with the lower 
homologues of the orthonitrocinnamic series.) It crystallises in 
silvery pale-yellow laminw, melts at 119—12v°, is readily soluble 
in alcohol, ether, benzene, chloroform, glacial acetic acid, acetone, 
and hot water, sparingly soluble in carbon bisulphide, nearly insoluble 


in light petroleum. The sodium salt is — the calcium salt 


forms transparent prisms; the barium salt nodular groups of very 
slender needles; the cadmium salt forms roundish tables; the silver 
salt is obtained as a white precipitate, blackening on exposure to light ; 
the copper, lead, and zinc salts are sparingly soluble precipitates. 
Hydrobromic acid reconverts the lactic acid into the brominated 
acid. Sulphuric acid removes the elements of water, nitrocumenyl- 
acrylic acid being formed. 

Isopropylnitrostyrene, CsH;Pr®(NO,.).CH:CH, [4:2:1], prepared 
as mentioned above, is an oil of agreeable aromatic odour; it could 
not be solidified in a freezing mixture. It is very unstable, soon 
suffering spontaneous decomposition on standing. A. J. G. 


Caffeic Acid in Hemlock. By A. W. Hormann (Ber., 17, 
1922—1925).—From the great similarity between conhydrine and tro- 
pine, the author believed that the former compound, like the latter, 
exists in plants in combination with an acid. He has now isolated 
caffeic acid from the alkaline residues left after driving over conine 
and conhydrine in the process of their extraction from hemlock. The 
alkaline residue was aciditied and extracted with ether, and the residue 
then further purified. L. T. T. 


Preparation of Phenolsulphuric Acid from Urine. By L. 
Brigeer (Zeit. Physiol. Chem., 8 [4], 311— 312).—The author’s method 
may in some cases be advantageous, although Baumann’s is the most 
accurate for quantitative determinations. 


1354 ABSTRACTS OF CHEMICAL PAPERS. 


Fresh urine is treated with neutral acetate of lead as long as any- 
thing is precipitated, the precipitate filtered off, and the filtrate 
treated in the same way with basic lead acetate. From this filtrate the 
excess of lead is removed by sulphuretted hydrogen, the filtrate is 
evaporated to a thick syrup, and kept for some time in a vacuum. The 
potassium phenolsulphate which crystallises out in plates is puri- 
tied by recrystallisation from hot absolute alcohol. A small quantity 
is retained by the basic lead acetate precipitate. J. P. L. 


Amidophenolsulphonic Acids and their Relationship to 
Liebermann’s Colouring Matters. By H. Brunner and C. 
Kraemer (Ber., 17, 1867—1872).—When prepared by Brunner’s reac- 
tion from resorcinol and nitrobenzene, azoresorufin, as already men- 
tioned (p. 1333), is always accompanied by paramidophenolsulphonic 
acid. The latter is not formed when nitrobenzene alone is heated 
with sulphuric acid, so that its origin is evidently closely connected 
with the formation of azoresorufin. Taking into account the forma- 
tion of azoresorufin from nitrosoresorcinol, the authors believe that 
during the progress of the above reaction an intramolecular re- 
arrangement takes place in the nitrobenzene, somewhat according to 
the following equation :— 


2C,H;.NO, = C,H,(OH).NO + C,H{OH).N: 


This dyad radicle C,H,;(OH),.N : would at the moment of its forma- 
tion react with a molecule of resorcinol and one of nitrosoresorcinol to 
form azoresorufin and paramidophenol— 


C,H,OH),N: + C.H,(HO), + C,.H,(OH).NO + H, = 
C.H,(OH),.N<0>C.H + C.H,(OH).NH, + H,0, 


the latter being converted into paramidophenolsulphonic acid and the 
former into azoresorufin by the excess of sulphuric acid. Sulphurous 
anhydride is always evolved during the reaction, and thus the nascent 
hydrogen required is accounted for. 

The authors have also studied the action of the isomeric nitro- 
phenols and of the homologues of nitrobenzene when heated with 
resorcinol and concentrated sulphuric acid. Paranitrotoluene and 
resorcinol yield a dimethyl ether of azoresorufin together with par- 
amidophenolsulphonic acid, and not amidocresolsulphonic acid as 
might be expected. Of the three isomeric nitrophenols, the para- 
derivative alone yields a colouring matter analogous to resorufin, but 
all three yield amidophenolsulphonic acids. Only the mononitroso- 
derivatives of resorcinol and orcinol appear to yield these colouring 
matters, the dinitroso-derivatives showing no such reaction. 

When paramidophenolsulphonic acid is subjected to dry distillation, 
it yields a dark violet-coloured sublimate, which appears to be iden- 
tical with Liebermann’s phenol colouring matter, C;.H,;HO;. Neither 
the ortho- nor the meta-compound give any such sublimate. 

a-Amidoresorcinolsulphonic acid, obtained by the reduction and 
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subsequent sulphonation of Weselsky and Benedict’s nitroresorcinol, 
(OH: OH: NO, = 1:3: 4], appears to be identical with the acid 
described by Hazura (Abstr., 1883, 1114), but the author’s specimen 
crystallised in green lustrous scales, whilst Hazura’s yielded reddish 
prisms. This acid when dry-distilled yields azoresorcinol or azoreso- 
rafin, according to the temperature employed. 

v-Amidoresorcinolsulphonic acid, prepared from Weselsky and 
Benedict’s nitroresorcinol, [OH :OH: NO, = 1: 3:2], and which 
therefore has not a hydroxyl-group in the para-position to the nitro- 
group, yields no colouring matter when heated. The acid crystallises 
in small colourless needles or prisms soluble in boiling water. Its 
solution reduces an ammoniacal silver solution in the cold. 

From the results of their own and other investigators’ work, the 
authors conclude that the nitrogen-atom in Liebermann’s colouring 
matter is in the para-position to oue of the hydroxyls, and that in poly- 
hydric phenols only those can form these compounds in which two 
hydroxyl-groups are in the meta-position relatively to one another. 


as Ss 


8-Metaisocymenesulphonic Acid. By W. Kerse and N. v. 
Czarnomskt (Ber., 17, 1746—1748).—The author, some time ago, 
(Abstr., 1882, 619) described a bromisocymenesulphonic acid obtained 
by dissolving -bromisocymene in fuming sulphuric acid. The 
author now finds that this acid yields 6-metaisocymenesulphonic 
acid on reduction. He has proved the identity of this last-named 


acid with that obtained by direct sulphonation of isocymene by a 
comparison of their salts. The salts and derivatives prepared were :— 
(CiyoH,;SO3)2Ba + 8H.0; (C\oH3SO03).Cu + 34H,0 ; C,H,,S0,Na + 
3H,0; CyH,:SO;N Hy melting at 162°; (CioHisSO3)2Pb + 8H.0; 
(CyoHi3SO;).Ca + 5$H,0. ° 

When treated at 40° with bromine dissolved in hydrobromic acid, 
this acid yields principally a bromisocymenesulphonic acid crystal- 
lising with 3 mols. H,U, together with small quantities of bromiso- 
cymene. L. T. T. 


Behaviour of Tannin and Oak-bark Tannin towards Various 
Reagents. By C. Erm (Ber., 17, 1820—1823).—When boiled with 
dilute sulphuric acid under ordinary pressure, tannia takes up water 
and forms gallic acid, whilst “oak-bark tannin” gives up water and 
forms an anhydride. The same effects are produced by solutions of 
the caustic alkalis, except that the anhydride produced is of a different 
nature. Heated with dilute sulphuric acid at 130—140° under pres- 
sure, oak-bark tannin only gives traces of gallic acid. Tannin remains 
unchanged at 200°, oak-bark tannin loses a constant weight of water 
at 130—140°, and is converted into an anhydride. With acetic anhy- 
dride, tannin forms acetotannins, whilst oak tannin gives anhydrides 
and acetylised anhydrides. When boiled with aqueous ammonia in 
an atmosphere of hydrogen, tannin yields gallamide and an acid 
ammonium gallate in almost theoretical quantity ; oak tannin yields 
nothing but indefinite resinous compounds. 
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It is thus clear that these two compounds are not identical, and that 
oak bark does not contain ordinary tannin. 

From the analogy of the formation of gallamide and ammonium 
gallate by the action of ammonia on tannin, to that of lactamide and 
ammonium lactate from the action of ammonia on lactic anhydride, 
CHMe(OH).COO.CHMe.COOH, the author is inclined to look upon 
tannin as C,H,(OH);.COO.C,H, (OH)». COOH. L. T. T. 


Synthesis of Diphenylethane from Ethylidene Chloride. 
By R. D. Strva (Bull. Soc. Chim., 41, 448—449).—Priority is claimed 
for the synthesis of diphenylethane from ethylidene chloride and ben- 
zene in presence of aluminium chloride, which has recently been 
announced by Angeblis and Anschiitz (Abstr., 1884, 753), the author's 
results having been published in 1881 (Bull. Soc. Chim., 36, 66). 
By passing the vapour of ethylidene chloride into a mixture of ben- 
zene and aluminium chloride heated at 70°, ethylbenzene is obtained 
as well as unsymmetrical diphenylethane, from which it differs by 
containing one C,H, residue less. This body is not formed in the 
preparation of symmetrical diphenylethane, but in the preparation of 
unsymmetrical diphenylpropane a notable quantity of cumene is ob- 
tained ; this hydrocarbon stands in the same relation to diphenyl- 
propane that ethylbenzene does to diphenylethane. W. R. D.z 


Acridines. By A. Bernrusen (Annalen, 224, 1—56).—Most of 
the acridine and phenylacridine-derivatives have been previously de- 
scribed by the author (Annalen, 192, 1; Abstr., 1883, 580, 1099, 
1133, 1134, 1183). The best yield of acridine is obtained by the 
action of zinc or aluminium chloride on a mixture of chloroform and 
diphenylamine. 

In addition to the methods which have been previously given (loc. 
cit.), phenylacridine can also be prepared by acting on a mixture of 
diphenylamine and benzotrichloride with zinc chloride. Phenylacri- 
dine boils above 400°. Hydrophenylacridine easily loses 2 atoms of 
hydrogen. Phenylacridine yields di- and tri-nitro-derivatives, which 
are converted into the corresponding amido-compounds by reduction 
with tin and hydrochloric acid. The salts of these bases dye silk and 
wool. Phenylacridinedisulphonic acid, which has not yet been ob- 
tained in the pure state, dissolves in water, forming a brownish- 
yellow solution, which exhibits an intense green fluorescence. The 
sodium salt crystallises in colourless needles. It is decomposed by 
fusion with potash, yielding, amongst other products, a yellow colour- 
ing matter. 

Methylacridine, C,H, NMe, melting at 114°, unites with methyl 
iodide, forming a crystalline compound which is deposited from 
aqueous or alcoholic solutions in red needles. The crystals melt at 
185° with decomposition. Dimethylacridinium hydroxide, 


C,,H,,N Me. OH, 


forms a grey powder, which is decomposed by exposure to the air. 
The hydrochloride crystallises in prisms which are freely soluble in 
water. It melts with decomposition between 130° and 125°. Cautious 
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oxidation with potassiam permanganate appears to convert methyl- 
acridine into quinolinetricarboxylic acid. Strong nitric acid trans- 
forms it into trinitroacridinecarboxylic acid, C,;H;(NO.);N.COOH. 
Butylacridine and acridylbenzoic acid have been already described 
(this vol., p. 1183). W. C. W. 


Phenyl-f-naphthacridine. By C. Ris (Ber., 17, 2029—2032).— 
CP 


Phenyl-B-naphthacridine, CyHyN = CwHX | >CwH,, is obtained 
N— 


by heating a mixture of f-dinaphthylamine with three times its 
weight of benzoic chloride for eight hours at the boiling point of the 
mixture. It is also formed by the action of zine chloride on benzoyl- 
di-6-naphthylamine at 240°, and on a mixture of #-dinaphthylamine 
and benzoic acid at 280°. It crystallises in nearly colourless needles, 
melts at 297°, and sublimes in needles. It is readily soluble in hot 
benzene and glacial acetic acid, sparingly soluble in ether and alcohol. 
100 parts of alcohol at 18° dissolve 0:04 part, and 100 parts of benzene 
0:29 of phenyl-8-naphthacridine. The substance has been previously 
obtained by Claus and Richter (this vol., p. 1358). The hydrochloride, 
CyH,,N,HCI, forms a yellow crystalline powder. The platinochloride, 
(CH;N)2,H,PtCl,, crystallises in brilliant yellow plates. The sul- 
phate forms tufts of yellow crystals. A. J. G. 


The Question of the Ammonium Bases derived from Acri- 
dine and Quinoline. By A. Bernrusen (Ber., 17, 1947 —1957).— 
A reply to Claus (this vol., p. 1359), in which the author reaffirms the 
accuracy of the constitution assigned by him to methylphenylacri- 
dine-ammonium hydroxide (Abstr., 1883, 1133), and criticises the views 
of Claus as to the nature of the bases obtained by the action of 
silver oxide on the alkyl haloid addition-products of quinoline. 

A. J. G. 

Preparation of Propyl and Amyl-naphthalene. By L. Rovx 
(Bull. Soc. Chim., 41, 379—382).—These compounds can be prepared 
by Friedel and Crafts’ aluminium chloride reaction. 200 grams of 
naphthalene and 120 grams of a-propyl bromide are heated in an 
apparatus with reflux condenser, and as soon as the mixture com- 
mences to distil 10 grams of aluminium chloride are added in very 
small quantities at a time. When the theoretical quantity of hydro- 
bromic acid has been evolved, the mixture is cooled, and from 300— 
400 grams of carbon bisulphide added. The liquid is then treated 
with water, the carbon bisulphide decanted and distilled to dryness 
from a water-bath. The residue is fractionally distilled in a vacuum. 
In this way a highly refractive, aromatic liquid is obtained which boils 
at 262—267°. It is insoluble in water, but soluble in benzene and 
alcohol. The purified compound crystallises from benzene or alcohol 
in slender yellow needles melting at 89—90°. This hydrocarbon is pro- 
bably isopropylnaphthalene, for it has been shown that under the 
influence of aluminium chloride the propyl-group becomes an isopro- 
pyl-group. By a similar method, amylnaphthalene is obtained from 
amyl chloride boiling at 100—102°, and naphthalene. It is a colour- 
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less liquid boiling at 288—292°; the picric acid compound melts at 
105—110°. This hydrocarbon appears to be isomeric with the two 
amylnaphthalenes already obtained; the one by the action of hydr. 
iodic avid and phosphorus on lapachic acid, the picric acid compound 
of which melts at 140—141° ; the other by Fittig’s method, the picric 
acid compound of which melts at 85—90°. In the preparation of both 
propyl- and amyl-naphthalene, isodinaphthy] is formed by the reducing 
action of aluminium chloride. This secondary reaction occurs exclu- 
sively when amyl chloride is allowed to fall drop by drop into a mix. 
ture of 100 grams of naphthalene and 25 grams of aluminium chlo- 
ride heated at 120°. Under these conditions pentane, boiling at 29— 
34°, and isodinaphthyl are formed according to the equation, 
2C,.Hs + C;H,,Cl a HCl + CsHy. + (CioH;)2, but no ee ey 
. R. D. 

Action of Phosphorus Pentachloride and Pentoxide on Ben. 
zoyl-s-Naphthylphenylamine and on Benzoyldi-s-naphthyl. 
amine. By A. Craus and C. Ricnrer (Ber., 17, 1590—1597),— 
Benzoyl-8-naphthylphenylamine, 8-CjH;.NPbBz, is readily obtained 
by heating a mixture of benzoic chloride and 8-naphthylphenylamine 
at 50—60°; it crystallises from alcohol in colourless lustrous needles 
melting at 147—148°. It is insoluble in water, sparingly soluble in 
cold alcohol, readily in benzene and acetic acid. It is decomposed by 
boiling alcoholic potash, yielding benzoic acid in theoretical quantity, 
whilst the napbthylaniline is converted into a brown resinous mass. 
The action of phosphorus pentachloride on benzoy|-8-naphthy]phenyl- 
amine takes place much more readily than with the corresponding 
diphenyl-derivative (Abstr., 1882, 1060), and is best effected in chloro- 
form solution; hydrochloric acid is evolved with formation of phos- 
phorus trichloride, and the compound A-C,H,Cl.N PhBz is produced. 
This is insoluble in water, soluble in alcohol, ether, chloroform, 
benzene, and glacial acetic acid; it crystallises in colourless needles 
melting at 152°. That the substitution takes place in the naphthyl- 
group is proved by the following facts:—On again treating the 
substance with the pentachloride, a higher chlorinated derivative 
is not formed ; benzoyldi-8-naphthylamine when treated as above is 
readily converted into a dichlorinated derivative, whilst benzoyldi- 
phenylamine yields no substitution-derivative with phosphorus penta- 
chloride unless the mixture is heated above 150° (Ber., 15, 1285). 
Benzoyldi-B-naphthylamine, (B-C,H;).NBz, obtained by heating A-di- 
naphthylamine with benzoic chloride at 120°, crystallises in white 
needles and melts at 173°. It yields benzoic acid and a resinous mass 
on saponification. The dichlorinated derivative, (8-CjH,Cl),NBz, 
crystullises from alcohol, benzene, and chloroform in small white 
needles melting at 203° ; it also yields benzoic acid on treatment with 
alkalis. 

By the action of phosphorus pentoxide on the 8-naphthyl-deriva- 
tive, water is abstracted and bases produced which belong to the 


; = 
acridine series. Phenyl--naphthaeridine, CwH& | >CwHs, is ob- 
CPh 


tained by extracting with potash solution the melt from dinaphthyl- 
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amine (1 part), benzoic acid (1 part), and phosphoric anhydride 
(14—2 parts), the residue being then washed, dried, and sublimed. It 
forms bright yellow needles melting at 294°; its basic properties are 
very feeble. The hydrochloride crystallises in long golden-red lustrous 
needles which are decomposed by water or alcohol; the platinochloride, 
(CnHuN)2,H,PtCl, forms yellow needles, and the chromate reddish- 
N— 
|__ >CwoHs, ob- 
CPh 
tained from f-naphthylphenylamine and benzoic acid, sublimes in 
almost colonrless needles melting at 198°. The hydrochloride melts at 
235°, and can be crystallised from water or alcohol containing a little 
free acid ; the platinochloride, (C.3HisN )2,H,PtCl,, forms lustrous yellow 
needles. When the above bases are heated in sealed tubes with methyl 
iodide, both yield compounds crystallising in red needles. No additive 
product, however, could be obtained from phenylacridine and benzyl 
chloride even at 200°, whilst at 210—220° phenylacridine hydrochlo- 
ride is produced. In conclusion, the authors object to the view held 
by Bernthsen (Annalen, 124, 1), that the alkyl-derivatives of phenyl- 
acridine are quarternary ammonium bases. A. K. M. 


brown needles. Phenylbenzo-B-naphthacridine, CHK 


Orthonitrosonaphthols. By H. Gotpscumipt and H. Scumip 
(Ber., 17, 2066—2069).—Goldschmidt has shown (this vol., 735 and 
1137) that both f-nitroso-2-naphthol and a-nitroso-f-naphthol are 
converted by the action of hydroxylamine hydrochloride at 150° into 


a substance of the formula CoHe€ yo [1:2], that must be re- 
‘N 


garded as the anhydride of a body derived from naphthalene di- 
hydride by replacement of 4 hydrogen-atoms by 2 isonitroso-groups. 
The authors have succeeded in isolating this isonitroso-compound by 
the action of hydroxylamine hydrochloride on both the orthonitroso- 
naphthols at the temperature of 100°. Diisonitrosonaphthalene 
dihydride, CyHsN,0. = CyHe(NOH),, [1:2] crystallises in yellow 
needles, melts at 149°, but shows signs of decomposition at 140°; is 
soluble in hot water and benzene. It dissolves in alkalis with reddish- 
yellow colour, yields a red sodium salt, and an orange-red silver salt. 
[t dissolves in concentrated sulphuric acid with a dark-brown colora- 
tion; the compound is reprecipitated on adding water. It is readily 
converted into the anhydride, C,H,N,O, by the action of acetic chlo- 
ride by heating the solution in sulphuric acid, or still more readily by 
heating the solution in alkalis. 

The two orthonitrosonaphthols do not behave alike towards alkaline 
solutions of hydroxylamine, @-nitroso-8-naphthol giving mainly the 
anhydride C,H,N,O, whilst with -nitroso-2-naphthol little more 
than a trace of this compound is obtained. A. J. G. 


Phenylhydrazine- derivatives of Hydroxynaphthaquinone. 
By T. Zincke and H. Tueen (Ber., 17, 1809—1813).—When a cold 
alcoholic solution of hydroxynaphthaquinone is raixed with a cold, 
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aqueous, alcoholic, or acetic solution of phenylhydrazine, hydrozy. 
naphthaquinonehydrazine,' C,yH;(OH)O: N,HPh, is formed. It crystal. 
lises in glistening orange crystals which are easily soluble in ether, 
boiling alcohol, or acetic acid, and melts with decomposition at 230°, 
It forms well characterised compounds with metals, alcohol radicles, 
and acetyl. The bariwm derivative, prepared by precipitating the 
ammoniacal solution of the hydrazide with barium chloride, crystallises 
in brownish-gold scales or long red needles soluble in alcohol: the 
first-named form is the less stable and usually passes gradually into 
the needles. Their formula is (C,H,,N,O.).Ba + 10H,0. hen 
dehydrated by heating, it is insoluble in alcohol, but is rendered soluble 
again by moistening. The sodiwm salt crystallises in small orange 
needles soluble in alcohol ; the calcium salt forms orange needles ; the 
silver salt a reddish-brown amorphous precipitate which immediately 
blackens on heating. ‘The other metallic salts are orange or red pre- 
cipitates, the lead and mercury salts being insoluble in alcohol. The 
acetate, CyH,(OAc)O : N.HPh, formed by boiling the hydrazide with 
acetic anhydride, forms long red needles melting at 178—179°, and 
soluble in alcohol and boiling acetic acid. The ethyl-derivative, 
C,.H,(OEt)O : N.HPh, is formed by treatment of an alcoholic solution 
of the potassium salt with ethyl bromide, by boiling the free hydraz- 
ide with alcohol and sulphuric acid, or by heating it with alcohol and 
ethyl iodide. It forms orange needles which are easily soluble in 
boiling alcohol and acetic acid, and melt at 172—173°. The methyl- 
derivative forms small red needles melting at 174—175°. When an 
alcoholic solution of the hydrazide is boiled with benzaldehyde, a 
deep-red crystalline compound of the formula 


[ CH,(OH)O.N,Ph],CHPh 


is formed. It is sparingly soluble in the usual solvents, and forms 
well characterised metallic derivatives, the potassium and sodium deri- 
vatives crystallising in small orange needles soluble in alcohol. When 
suspended in carbon bisulphide, the hydrazide may be easily bromin- 
ated, and if equal molecular weights of bromine and the base are 
used, monobromohydroxynaphthaquinonehydrazine is formed : this crys- 
tallises in dark-red needles which melt with decomposition at 196— 
198°, and are easily soluble in boiling acetic acid, sparingly so in 
alcohol. It forms metallic derivatives, and as it is not decomposed 
by dilute acids or alkalis the position of the bromine could not be 
determined. Strong hydrochloric acid decomposes it, but the reaction 
is of a complex character, dark coloured, amorphous, and uncrystal- 
lisable compounds being formed. 

As the hydrazide is so easily converted into the ether by boiling 
with alcohol and sulphuric acid, the same reaction was tried with 
hydroxynaphthaquinone, when the authors found that here also the 
formation of the ether took place readily. L. T. T. 


Derivatives of Naphthoic Acid. By A. G. Exsrranp (Ber., 17, 
1600—1605).—By the action of fuming nitric acid on a-naphthoic 
acid, a mixture is obtained from which the author has succeeded in 
isolating a dinitro-a-naphthoic acid, CyH,(NO,),.COOH ; this melts at 
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263—265°, erystallises from alcohol in small prisms or needles, dis- 
solves readily in warm alcohol and glacial acetic acid, sparingly in 
ether and benzene, slightly also in hot water. On sublimation, it is 
obtained in yellowish-white needles. The calciwm salt, 


[C\oH;(NO,) 2-COO}.Ca, 3H.O, 


crystallises in needles moderately soluble in warm, sparingly in cold 
water (1 in 138). The ethyl-derivative, CyH;(NO,)2.COOKt, crystal- 
lises from alcohol in slender needles melting at 143°. The dinitro- 
naphthoie acid (or acids) is accompanied by an indifferent substance, 
which appears to be dinitronaphthalene. It is separable by alcohol 
into two portions, the more soluble of which melts at 155—160°, and 
the less soluble at 170°. When f-naphthoic acid is treated in the 
same way as the a-acid, it yields a mixture of dinitro-B-naphthoic 
aids, but no dinitronaphthalene. By crystallisation from alcohol 
and mechanical separation of the different forms of crystals, two 
dinitro-8-naphthoic acids have been isolated. One of these melts at 
226°, crystallises in long slender silky needles, and dissolves readily 
in alcohol, ether, and glacial acetic acid, sparingly in benzene; its 
ethyl salt, CywHs(NO2)2.COOEt, melts at 141°, forms long silky needles 
readily soluble in warm alcohol. The second dinitro-B-naphthoic acid 
melts at 248°, and crystallises in small hard rectangular prisms ; it is 
readily soluble in warm alcohol, glacial acetic acid, and ether, sparingly 
in benzene; the calcium salt forms prismatic needles, moderately 
soluble in hot water; the ethyl salt, CjHs(NO,)2.COOEt, forms small 
hard wedge-shaped crystals melting at 165°, and sparingly soluble in 
alcohol. Monochloro-a-naphthonitrile, CH¢Cl.CN, is obtained by 
passing chlorine into a solution of a-naphthonitrile in carbon bisul- 
phide to which some iodine has been added. It crystallises from 
alcohol in needles melting at 145°. On heating it with concentrated 
hydrochloric acid in a sealed tube, chloro-a-naphthore acid, 


C,,H.Cl.COOH, 


is obtained, and crystallises in colourless lustrous needles, readily 
soluble in alcohol, sparingly in glacial acetic acid and in benzene; 
this acid is also formed by the action of chlorine, in the presence of 
iodine, on a solution of a-naphthoic acid in glacial acetic acid. The 
calcium sult, (CyHeC].COO),Ca,2H,0, forms colourless needles, solu- 
ble in 116 parts water at the ordinary temperature ; the ethyl-deriva- 
tive, CyH,Cl.COOEt, crystallises in quadratic plates melting at 42°. 
Dichloro-B-naphthoic acid, CyHsCl,.COOH, is prepared by passing 
chlorine in excess into a solution of 8-naphthoic acid in glacial acetic 
acid containing also iodine; the crystals are separated from the 
mother-liquor and boiled with alcohol; the residue consisting of di- 
chloronaphthoic acid melts at 291°, is very sparingly soluble in alcohol, 
and still less soluble in glacial acetic acid; it crystallises in colour- 
less needles. One or more other and more readily soluble chlorine- 
derivatives are also produced. The calcium salt, 


(CyH;Cl,.COO),Ca,24$H,0, 
of the above acid forms small prisms, soluble in 3018 parts of water 
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at the ordinary temperature ; the ethyl salt, CjpH,Cl..COOEt, crystal. 
lises in long needles melting at 66°. A. K. M. 


Amides of a- and 8-Naphthoic Acids. By T. Leone (Gazzetta, 
14, 120—124).—Rakowski (Ber., 5, 318) found that the product in. 
soluble in water, obtained in the saponification of a-cyanonaphthalene 
with alcoholic potash, is not naphthalene, as Merz and Mulhaiiser 
supposed (ibid., 3, 709), but the amide of a-naphthoic acid, and he 
gives the melting point as 128°, whilst Hofmann (Compt. rend., 66,476) 
gives the melting point of the amide as 207°.* The author having 
occasion to prepare a large quantity of naphthoic acids determined to 
clear up the discrepancy. 

The a-cyanonaphthalene employed was prepared by distilling an 
intimate mixture of potassium ferrocyanide and a-naphthalenesul- 
phonate in equal parts ; the crude distillate was boiled with alcoholic 
potash until ammonia ceased to be given off, the alcohol evaporated, 
and the residue taken up with water. Only a very small portion 
remained undissolved, and this, when distilled with water, yielded 
naphthalene, which passed over with the steam, and a residue con- 
taining sulphur, but no nitrogen; this substance was proved to be 
originally present in the crude cyanonaphthalene. If pure a-cyano- 
naphthalene be used there is no residue if the digestion with 
alcoholic potash be continued until ammonia is no longer given off; 
this requires some days. If, however, the action is not continued so far, 
there is a product formed, insoluble in water, and which, on exami- 
nation, was found to be the amide of a-naphthoic acid, C,)H;.CONH,. 
It forms colourless needles which, after being carefully purified, melt 
at 202°. The author finds that the saponification of the nitrile 
takes place in two stages; it is first converted into the amide, and 
this is subsequently decomposed, yielding a-naphthoic acid and am- 
monia; by stopping the action at the proper time the whole of the 
nitrile will be found to be transformed into the amide. 

This is represented in the equations :— 


C,,H;.CN + H,0 = C,.H;.CONH, and 
C,,H;.CONH, + KHO = CyH;.COOK + NH, + H,0. 


The f-cyanonaphthalene was prepared in like manner to the 
a-derivative, and the action of alcoholic potash on it is perfectly 
similar but more rapid. The amide of 8-naphthoic acid obtained by 
stopping the action before saponification is complete, crystallises in 
plates which melt at 192°, and are soluble in alcohol, ether, benzene, 
&ec. It is in every respect identical with the compound described by 
Vieth (Annalen, 180, 320). C. E. G. 


Dinaphthylsulphone. By A. W. Hormann (Ber., 17, 1921— 
1922).—The author has succeeded in isolating the §-dinaphthylsul- 
phone of Stenhouse and Groves from the bye-products obtained in 


* In Ber., 1, 38, Hofmann gives the melting point as 244°. This appears to be 4 
typographical error, but unfortunately it Las been reproduced in most of the text- 


books. —C. E. G. 
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the preparation of naphthalenesulphonic acid ; their a-dinaphthylsul- 
phone was also obtained, but only in small quantity. BF. F. 


Wormseed Oil. By C. Het and H. Stircke (Ber., 17, 1970— 
1975).—The ethereal oil of wormseed, the flower buds of Artemisia 
Vahliana, has been submitted to numerous investigations with varv- 
ing results; in particular, Kraut and Wahlfors (Annalen, 128, 293) 
found the chief constituent to be an oil, C\jH,.0, converted by phos- 
phoric anhydride into cynene, CyH,., whilst Faust and Homeyer 
(this Journal, 1875, 371) found the product of the action of phos- 
phoric anhydride to be identical with cymene, thus giving the parent 
compound the formula C,,.H,,O. 

The fraction of wormseed oil distilling between 172—175° was 
rectified over soda; it then boiled constantly at 172°5—173°, and had 
a very faint yellow colour. By renewed distillation over sodium, it 
was obtained absolutely colourless, and then boiled at 172°6° (uncorr.), 
and had a sp. gr. of 0°9255 at 16°. A part of the oil was still further 
purified by treatment with potassium permanganate, distillation with 
steam, and rectification over sodium; it boiled at 172°5° (uncorr.), had 
the sp. gr. 0°9275 at 16°, 0°8981 at 50°, and 0°8553 at 100°. On 
analysis it gave numbers agreeing with the formula C,)oH,,0. Vapour- 
density determination gave 4°98 and 5:03, calc. for CyH,O = 5:33. 
When heated with phosphoric anhydride, it yielded a small quan- 
tity of hydrocarbons boiling between 120—166°, apparently par- 
affins, cynene, and polymerised cynenes, mainly dicynene. Cynene, 
CywHy, 1s a mobile colourless liquid of aromatic odour, recalling 
that of oil of lemons; it boils at 1745° under 731 mm. pressure 
(uncorr.), has sp. gr. 0°85 at 15°, 0°8238 at 50°, and 0°7851 at 100°. 
Vapour-density = 4°35, cale. = 47. On mixing cynene with con- 
centrated sulphuric acid (slightly fuming) the liquid becomes dark 
brown, and, especially on heating, sulphurous anhydride is freely 
evolved; the sulphonic acid formed was found to be cymenesulphonic 
acid, thus explaining the results obtained by Faust and Homeyer. 

Dicynene, CoH», is a yellowish oil of pale blue fluorescence. It 
distils between 328—333° ; vapour-density = 9°] and 9:2 calc. = 9°4. 

A. J. G. 

Action of the Haloid Acids on Wormseed Oil. By C. Het 
and A. Rirrer (Ber., 17, 1975—1980).—By the action of hydrochloric 
acid gas at 10—12° on the fraction of wormseed oil distilling between 
172° and 173° (see preceding Abstract), a mass of prismatic or tabular 
crystals is obtained. Analysis confirms the formula, C,.H,,0,HCl, 
assigned to the compound by Volckel (Annalen, 87, 315). It melts 
at 30—35°; loses hydrochloric acid on exposure to air, and is de- 
composed into its components by heating or by treatment with water. 
At high temperatures, the reaction takes a different course, cynene 
dihydrochloride being formed with separation of water; the best 
yield of the hydrochloride is obtained at 40—50°. 

Cynene dihydrochloride, CyHisClz, crystallises' in colourless silky 
lancet-shaped tables, melts at 50—51°, is soluble in alcohol, ether, 
chloroform, benzene, light petroleum, and glacial acetic acid. It is 
stable in air, and is not decomposed by water. It has a camphor-like 
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odour, and volatilises completely at ordinary temperatures. On 
distillation it is decomposed into cynene and hydrochloric acid; it 
also yields cynene on long boiling with water or aqueous potash. The 
action of hydrochloric acid on wormseed oil is therefore represented 
by the equations : CyH,O + HCl a CyHyClLOH and CyoH;ClOH > 
HCl = CyH.Cl, + H,0. The formation of the compound, 


C,)H,,C1.0H, 


seems to show the absence of a CO-group in wormseed oil, and this 
is further confirmed by the indifference of the oil towards hydroxyl. 
amine; it is very probable that the oxygen is in a state of union 
similar to that in which it occurs in ethylene oxide. A. J. G. 


Camphor. By H. Goxpscumipt and R. Ziirrer (Ber., 17, 2069— 
2073).—Niigeli has shown (Abstr., 1883, 728; this vol., 610 and 
1190) that camphor is converted by hydroxylamine into camphor. 
oxime, C\yH,,NO, this, by the action of acetic chloride into an anhy.- 
dride, CyHisN, which, finally by heating with alcoholic potash, is 
converted into isocamphoroxime. The authors show that the last 
two compounds are respectively the nitrile and the amide of a new 
acid, campholenic acid. The anhydride (nitrile), C,)H,5N, like other 
nitriles, unites with hydroxylamine to form a compound, CjH,N,0, 
crystallising in white plates and melting at 101°. It is soluble both 
in acids and in alkalis. 

Campholenic acid, C,H,.COOH, is prepared from the nitrile, 
CyoH,sN, by long boiling with alcoholic potash, &c. It is a colourless 
oil of a peculiar odour, boils at 254—255°, is insoluble in water, and 
has marked acid properties. It is isomeric with Montgolfier’s cam- 
phic acid (Abstr., 1878, 891). The ammonium salt is converted into 
isocamphoroxime by heating it for some hours at 150°. Isocamphor- 
oxime is converted into the nitrile, C,.H,,N, by distillation with phos- 
phoric sulphide. 

In the expectation that carvoxime would behave like camphor- 
oxime, it was treated with acetic chloride, but was found to yield not 
an anhydride but an acetyl-derivative, C,H,NOAc, a yellow oil 
decomposing on heating. A. J. G. 


Sylvic and Pimaric Acids. By C. Lirsermann (Ber., 17, 1884— 
1887).—Silvic and pimaric acids, when dissolved in acetic anhydride 
and treated with sulphuric acid, give a very similar colour reaction 
to quinovic acid, except .that the shade is bluer and rather more 
evanescent. 

When treated with hydriodic acid and amorphous phosphorus, these 
bodies behave in a manner similar to pyroquinovic acid. The hydro- 
carbon produced is a colourless thick liquid, boiling between 320° 
and 330°, but always with slight decomposition. In properties, it 
resembles Deville’s colophene (Annalen, 37, 162), produced by the dry 
distillation of colophonium. The analytical results are very close to 
those required for colophene, but agree better for the formula CoH» 
The hydrocarbons obtaived from pimaric and sylvic acids are identi 
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cal in all their properties except their rotatory power. These acids 
may, therefore, be considered to be derivatives of a terpene. 

Kraut has lately obtained a new acid from a Siamese gum-benzoin, 
which resembles sylvic and pimaric acids in some respects, but differs 
from them in composition and melting point, which lies above 100°. 
With hydriodic acid, it gives a terpene (C,H,s) which is solid in the 
cold, and boils above 360°. i. =. F. 


Juglone. By A. Bernrusen (Ber., 17, 1945—1947).—Juglone or 
Nucin has been studied by Reischauer and Vogel (Abstr., 1878, 233), 
who assign to it the formula C,H,.Os. Their analytical results, and 
also the author’s, agree much better with either C,,H,O, or CyH,0s, 
and the latter would appear to be correct, as juglone is apparently a 
hydroxynaphthaquinone. It crystallises in long brilliant clear red 
needles, and melts at 145—-147°. On distilling juglone with zinc- 
dust, it yields naphthalene (?) It resembles the quinones in its beha- 
viour, being converted into a substance of phenol-like nature on 
reduction with zinc and hydrochloric acid, stannous chloride, or sul- 
phurous acid. This substance is soluble in alkalis, and is then readily 
reoxidised. Aniline reacts with juglone in a manner similar to its 
behaviour with ordinary hydroxynaphthaquinone, forming a red sub- 
stance soluble in alcohol. Juglone crystallises unaltered from dilute 
nitric acid ; acid of sp. gr. 1:15 converts it into a readily soluble acid. 
Reischauer’s analysis of the copper-compound of juglone agrees better 
with the formula (C,.H,O;),Cu than with CyHO;Cu, the formula he 
assigned to it. A. J. G. 


Derivatives of Quercetin. By C. Lizsermann (Ber., 17, 1680— 
1684).—It has been shown by Herzig (this vol., p. 846) that quercetin 
can be converted into a hexamethyl- and hexethyl-quercetin, and 
these further into diacetyl-derivatives ; he concluded, therefore, that 
quercetin contains eight hydroxyl-groups, and assumed that the acetyl- 
derivative described by Liebermann and Hamburger (Ber., 12, 1178) 
is an octacetyl-quercetin, and not a diacetyl-compound as stated by 
them. The author has repeated his previous experiments, and by 
decomposing the acetyl-derivative by means of dilute sulphuric acid, 
and then weighing the recovered quercetin, he obtains results agreeing 
with the octacetyl-compound, thus confirming Herzig’s experiments. 
The percentage of carbon and hydrogen also agrees better with 
octacetyl- than with diacetyl-quercetin. The author has also re- 
examined the compounds previously described as dibromo-quercetin 
and dibromodiacetyl-quercetin, and finds them to be respectively 
tribromo-quercetin, CH ;Br;0;,, and tribromoctacetyl-quercetin, 


C,H, Br,0,Ac,. A. K, M. 


An Alcohol from Birdlime. By J. Personne (Compt. rend., 98, 
1585—1587).—Birdlime is obtained by the fermentation, under special 
conditions, of the inner bark of the holly, and is a greenish, viscous, 
tenacious substance. When dried at 100°, it loses 26—27 per cent. of 
water, and if the residue is treated with chloroform or light petroleum, 
about 23 per cent. of vegetable and inorganic matter, consisting mainly 
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of calcium phosphate, remains undissolved. The solution is evaporated 
to dryness, and the residue heated at 120° for some time to expel the 
last traces of the solvent. 

The purified birdlime thus obtained is an ethereal salt or a mix. 
ture of ethereal salts of an alcohol which seems to be homologous 
with benzylic alcohol. In order to isolate this alcohol, the birdlime is 
subjected to prolonged treatment with alcoholic potash. An elastic 
substance resembling caoutchouc, and soluble in chloroform, separates 
out, and the liquid portion is poured into a large quantity of water. 
The gelatinous matter which separates is washed with water, treated 
with acetic acid to remove traces of alkali, again washed with water, 
dissolved in boiling alcohol of 90°, and purified by filtration through 
animal charcoal and repeated crystallisation from boiling alcohol. 

The alcohol thus obtained crystallises in slender silky needles, in- 
soluble in cold water, but soluble in all proportions in boiling light 
petroleum, alcohol of 90°, chloroform, and ordinary ether. It is 
almost insoluble in alcohol of 80°, but its solubility increases with the 
concentration of the alcohol. It melts at 175°, sublimes at 115° under 
a pressure of 100 mm., and boils above 350°. Its vapours have no 
aromatic odour. The new alcohol, which the author calls ilicic alcohol, 
has the composition C,,Hy,O. It yields an acetate melting at 204— 
206°, and exists in the birdlime in combination with one or several 
acids, which seem to belong to the fatty series. C. H. B. 


The Bitter Principle of Hops. By H. Bunaener (Bied. Centr, 
1884, 431).—The author has succeeded in isolating from the lupulin of 
hops, a crystalline body which is insoluble in water, and possesses all 
the properties of the acid obtained by Lemers. The lupulin is cleansed 
from coarser impurities by passing it through a sieve, then digested 
with light petroleum for 24 hours in a stoppered flask, the dark solution 
filtered off by the aid of suction, and distilled down until a dark brown 
liquid remains in the flask; on cooling, this solidifies to a crystalline 
cake, which after purification by several recrystallisations becomes 
an almost colourless mass. It melts at 92—93°. It is easily soluble 
in alcohol, ether, benzene, chloroform, carbon bisulphide, and glacial 
acetic acid, less so in cold petroleum, and not at all in water. 
Analysis agrees best with the formula C.;H;,0,. J. F. 


Artificial Production of Diastase. By ©. Scuyerper (Bied. 
Centr., 1884, 432).—The diastase formed during the changes which 
take place in albumin while the seed corn is germinating, has been 
assigned a formula by some experimentalists, the author thinks 
incorrectly. He doubts if the soluble ferments which we call diastase 
have a definite composition, and thinks our knowledge of the sub- 
stance meagre, and its artificial production a remote a, 


Chlorophyll. By A. Mayer (Bied. Centr., 1884, 390—394).— 
The author names the true chlorophyll corpuscles trophoplasts, and 
the colourless trophoplasts he names anaplasts, which last compre- 
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hends the starch formers of Schimper, and in order to distinguish the 
morphological relation between the organs, the colouring corpuscles 
receive the name of chromoplasts, and the chlorophyll that of auto- 
plasts. The anaplasts are found in those plant cells which are in 
darkness, or in relatively feeble light if the plant is under the 
influence of direct light; the presence of colourless trophoplasts in 
the epidermis cells of plants growing in full light leads to the belief 
that it is here the transformation of the chlorophyll corpuscle takes 
place, and that it is intimately connected with the amount of light 
present. There are, however, some unaccountable exceptions: the 
anaplasts are found abundantly in the cells of the unlighted portion 
of the plant, both in presence and absence of starch corpuscles. The 
coloured trophoplasts or chromoplasts exist abundantly in the flower 
leaves, adding to the attractions which lead to fertilisation by insects. 
In appearance they are generally round, but often spindle-shaped. 
There appear to be only two colours, yellow and orange, all the others 
being formed from them by action on the other constituents of the 
cell. The author declares the lipochlor of Pringsheim to be non- 
existent, and the hypochlorin of the same observer to be identical 
with chlorophlan, but agrees with Pringsheim’s view of the structure 
of the autoplasts. Crystalloid bodies of a long needle-like spindle 
form are often found in connection with the anaplasts. Schimper 
considers these bodies as the actual anaplasts, the author, as being a 
product of them and starch corpuscles. 

The spindle-shaped substances which are found in the chloroplasts 
are stages in the transformation of the colour-substance (xanthophyll). 
The condition of those bodies is changeable, the autoplasts increasing 
by fissure. J. F. 


Chlorophyll. By A. F. W. Scuimpsr (Bied. Centr., 1884, 394— 
396).—The author differs from Mayer in some of his views respecting 
chlorophyll, particularly as regards the crystalloid bodies found both 
in the coloured and colourless corpuscles. According to Meyer they 
are a reserve of nitrogenous matter obtained from the plastide; 
Schimper declares them to be that substance itself. J. F. 


Action of Alkaline Hypochlorites and Hypobromites on 
Pyrroline. By G. Ciamician and P. Sitper (Ber., 17, 1743—1745) 
—10 grams pyrroline were added slowly with constant agitation to 
1 litre of a solution of sodium hypochlorite containing 50 grams of 
active chlorine. The solution was allowed to remain for some hours, 
and was then steam-distilled. A mixture of unchanged pyrroline and 
chlorinated pyrrolines passed over. The residual liquid was acidified 
with dilute sulphuric acid, and again steam-distilled, when tetrachloro- 
pyrroline passed over. The residue from this second distillation was 
filtered from separated carbon, and then extracted with ether. On 
evaporating the etheric solution, dichloromaleic acid is left; this 
yielded dichloromaleic anhydride on distillation. 

When treated with potassium hypobromite, pyrroline yields bromi- 
nated pyrrolines, together with dibromo-maleinimide. L, ZT. fF, 
422 
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Synthesis of Pyrroline-derivatives. II. By L. Knorr (Ber, 
17, 1635—1642).—The author previously described the formation of 
phenyl-B-imidobutyric a id, NPh : CMe.CH,.COOH, by the conden. 
sation of aniline with ethyl acetoacetate (this vol., p. 1198), and this 
led him to assume the probability of Duisberg’s ethyl paramido. 
acetaocetate (obtained from ammonia and ethyl acetaoacetate), being 
ethyl B-imidobutyrate, NH:CMe.CH:;.COOEt. To test this he has 
examined the action of nitrous acid on the two compounds. 

Phenyl-f-imidobutyric acid is converted by nitrous acid into isn 
nitrosoantlacetone, NPh: CMe.CH:NOH. This crystallises in splendid 
white needles, melting at 180°; it dissolves readily in ether and 
hot alcohol, sparingly in cold alcohol, and is insoluble in water, 
acids, and alkalis; it is not attacked by: boiling hydrochloric acid, 
and is distinguished from isonitrosoacetone by its insolubility in 
alkalis. When heated above its melting point, it detonates. When 
ethyl B-imidobutyrate, prepared according to Duisberg’s instruc- 
tions, is submitted to the action of nitrous acid, ethyl isonitroso-£- 
imidobutyrate, NH > CMe.C(NOH).COOEt, is obtained, and on reduc- 
ing this with zinc-dust and acetic acid ethyl dimethylpyrrolinedi- 
carboxylate, C\ypH,;NO,, is formed; this melts at 130°, is insoluble in 
water, acids, and alkalis, moderately soluble in alcohol and ether. 
On saponification with alcoholic potash, potassium ethyl dimethyl- 
pyrrolinedicarboxylate is obtained as the chief product, together with 
a small quantity of potassium dimethylpyrvolinedicarboxylate. If 
the saponification be effeeted at 150—160° in sealed tubes, dimethbyl- 
pyrroline is obtained. The monethylic dimethylpyrrolinedicarbozylate 
crystallises in slender needles, melting above 200° with evolution of 
carbonic anhydride; it is insoluble in water, sparingly soluble in cold, 
moderately in hot alcoho! and ether; the lead and silver salts form 
white amorphous precipitates. Dimethylpyrrolineearborylic acid crys- 
tallises from water or ether in dense lustrous prisms ; it is moderately 
soluble in water and alcohol, less so in ether; it melts at 197°, with 
violent evolution of carbonic anhydride; its lead and silver salts are 
crystalline. Dimethylpyrroline, C,5H,N, after purification by distilla- 
tion in steam, forms a nearly colourless oil, having an odour resem- 
bling that of chloroform, is almost insoluble in water, but readily 
soluble in alcohol and ether; it combines with mercuric chloride, and is 
converted by acids into a brownish-red resin. It is uncertain whether 
it is isomeric or identical with the dimethylpyrroline obtained by 
Weidel and Ciamician from animal tar. 

The author finds that. on reducing ethyl isonitrosoacetoacetate by 
means of zinc-dust and atetic acid, a compound is obtained melting 
at 134°, and strongly resembling ethyl] dimethylpyrrolinedicarboxy- 
late. Its composition agrees with the formula C,,H,,O;, but further 
experiments are necessary to prove it to be a furfurane-derivative. 


A. K. M. 


Pyridine-derivatives. By W. Kornics and R. Geiay (Ber., 17, 
1832—1838).—In a former communication (this vol., p. 1195), the 
authors described the formation of a mixture of di- and tri-chloro- 
pyridine by the action of phosphoric chloride at 200° on anhydrous 
barium pyridinedisulphonate. The dichloropyridine is found chiefly 
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in the aqueous part of the distillate, and is purified by help of its 
mercuriochloride. Dichloropyridine, C;H;NCl,, crystallises in silky 
scales which melt at 66—67°. It is freely soluble in alcohol, mode- 
rately so in water. It has slightly basic properties, dissolves readily 
in hydrochloric acid, and with mercuric chloride forms a compound 
which crystallises in long needles. It is easily soluble in boiling 
alcohol, and melts at 183°. The platinochloride, 


(C;H,NCI,),,H,PtCl, + 2H,0, 


forms yellow needles. The crystalline portion of the distillate from 
the action of phosphoric chloride consists chiefly of trichloropyridine, 
which melts at 49—50°, and crystallises in long flat needles, easily 
soluble in boiling alcohol, almost insoluble in water. It has much 
feebler basic properties than dichloropyridine, and is almost insoluble 
in hydrochloric acid. It forms a compound with mercuric chloride 
which melts, with decomposition, at 209°, and is easily soluble in 
boiling alcohol, insoluble in water. When trichloropyridine is boiled 
with sodium ethylate, dichlorethozypyridine, C;sH.NCl,.OEt, is formed ; 
this is volatile in steam, and the crystals melt at 31°. From analogy 
to the easy replacement of chlorine by ethoxyl in a-chloroquino- 
line, the authors are inclined to consider that the third chlorine-atom 
in trichloropyridine occupies the a-position. Monhydrowydichloro- 
pyridine is obtained by the saponification of the ethoxy-compound 
with hydrochloric acid at 150°. It forms long lanceolate crystals, 
melts at 171°, and is easily soluble in boiling water, in alkalis, 
alkaline carbonates, and acids. It gives no coloration with ferric 
chloride, but gives a precipitate with silver nitrate. Dihydrozy- 
pyridine, C;H;N(OH),, is obtained by fusing potassium pyridine- 
disulphonate with potash. It crystallises from water in long yellow 
needles, with 4H,O. The anhydrous compound melts at 255°, and is 
sparingly soluble in alcohol and the other usual solvents, but dis- 
solves readily in acids and alkalis. An aqueous solution gives an 
intense brownish-red coloration with ferric chloride, whilst with 
phosphotungstic acid it yields a yellow precipitate soluble in boiling 
water. With mercuric and cadmium chlorides, lead acetate, and 
silver nitrate, it forms white, sparingly soluble compounds. The 
hydrochloride, CsHsNO,,HCI, crystallises in yellow needles, easily 
soluble in alcohol and water. Blackening and decomposition begin 
at 140°, but the mass only completely melts at 207°. The neutral 
sulphate forms deliquescent plates. Platinic and auric chlorides 
yield no precipitates. The sodium salt produces sparingly soluble 
precipitates with lead, calcium, barium, and silver salts; the silver 
salt blackens very quickly. When dihydroxypyridine is heated with 
zinc-dust, a strong odour of pyridine is produced, but it is scarcely 
acted on by sodium-amalgam, or by tin and hydrochloric acid. 

The mother-liquors from the preparation of barium pyridinedisul- 
phonate were converted into the potassium salt, and this salt, when 
fused with potash, yielded @-hydroxypyridine, C,;H,N.OH, lately 
described by O. Fischer and E. Renouf (this vol., p. 1050). This 
shows that the product of the action of boiling strong sulphuric acid 
on piperidine contains §-pyridinemonosulphonate, but its presence 
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is probably due to the action of sulphuric acid on pyridine, small 
quantities of which are produced by the oxidation of some of the 
piperidine by the sulphuric acid at the high temperature of the 
reaction, and not by the direct action of the acid on piperidine. 

The fusion of the sulphonates should be carried out with potash, 
as more bye-products are produced when soda is used, and the yield 
is not so good. ee 2 


Derivatives of Hydroxypyridine from Pyridinesulphonic 
Acid. By O. Fiscner and E. Renour (Ber., 17, 1896—1899).—In a 
previous communication (this vol., p. 1050), the authors described the 
above f-hydroxypyridine. The melting point of the pure body is 
124°5°. The platinochloride yields yellow needles easily soluble in 
water and alcohol ; the oxalate soft yellowish needles melting at 175°, 
and easily soluble in water, sparingly in absolute alcohol: the picrate 
yellow needles, sparingly soluble in alcohol; the methiodide yellowish- 
white needles, easily soluble in water and alcohol, insoluble in etber; 
the methochloride colourless needles, which yield a platinochloride 
crystallising in orange-coloured needles. $-Hthoxypyridine, prepared 
by the action of ethyl bromide on the potassium-compound of 
hydroxypyridine, is a colourless oil, which is volatile in steam. It 
yields a platinochloride crystallising in prisms of melting point 192”. 
Acetorypyridine, C;sH;N.OAc, is obtained by boiling the hydroxy- 
compound with acetic anhydride. It is an almost colourless oil, 
boiling at 210° (uncorr.), and has a pleasant odour. It is easily 
soluble in acids and water, and the aqueous solution has a neutral 
reaction. The hydrochloride and platinochloride are both easily soluble 
in water and alcohol, the oxalate rather less so. Dibromoxypyridine 
is ebtained by treating the hydroxy-compound with bromine-water. 
It forms soft colourless needles, easily soluble in water and alcohol, 
sparingly so in benzene. An aqueous solution gives a violet colour 
with ferric chloride. The hydrobromide, hydrochloride, oxalate, and 
picrate, are sparingly soluble; the sulphate and plutinochloride easily 
soluble. Tin and hydrochloric acid act very slowly on A-hydroxy- 
pyridine, ammonia, and probably pyridine being formed; but the 
latter in such small quantity that the authors have not yet been able 
to conclusively prove its presence. L. T. T. 


Derivatives of Orthhydroxyquinoline. By O. Fiscner and 
E. Renovur (Ber., 17, 1642—1646).—The azo-compound, C,,;H,N;SO,, 
obtained from diazobenzenesulphonic acid and orthhydroxyquinoline 
is an orange dye formings magnificent crystalline alkali salts. On 
reducing the azo-compound with stannous chloride, and subsequently 
decomposing the yellow tin compound with sualphuretted hydrogen, 
amidohydroxyquinoline hydrochloride is formed, from which the base 
may be obtained by adding soda and extracting with ether. Amide 
hydroxyquinoline is somewhat unstable, but yields stable salts; the 
sulphate, C,H,N,0,H,SO,, forms sparingly soluble silky needles; the 
hydrochloride, C,H,N,0,2HCl, is very readily soluble. Quinoline- 
quinone, C,H;NO,, is prepared by oxidising amidohydroxyquinoline 
sulphate with chromic mixture, and when purified by crystallisation 
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from benzene or alcohol forms soft flat needles having a peculiar 
green lustre. It decomposes at 110—120°. Its basic properties are 
but feeble, its salts being decomposed by water. Quinolinequinone is 
decomposed by soda, baryta-water, sodium carbonate solution, and 
even by barium carbonate. The anilide of quinolinequinone, C\sHN202, 
is prepared by boiling an alcoholic solution of the quinone with an 
excess of aniline. It is very similar to the corresponding naphtha- 
quinone derivative obtained by Zincke (Ber., 12, 1644) ; it crystallises 
in small copper-coloured scales with green lustre, dyes deep copper- 
red, and yields violet solutions with cold dilute mineral acids; it 
seems to melt a little above 190°. Quwinolinequinol is prepared by the 
action of sulphurous acid on an alcoholic solution of the quinone. It 
is moderately soluble in water, and crystallises from benzene in slender 
needles; it yields stable salts, the sulphate crystallising in soft orange- 
yellow needles, sparingly soluble in water, and decomposing when 
heated to about 220°; the hydrochloride forms more readily soluble 
orange-coloured needles. Ferric chloride converts quinolinequinol 
into the quinone even in the cold. 

With regard to the constitution of the above compounds, it is 
assumed from their analogy with the corresponding naphthol deriva- 
tives, that the side groups occupy similar positions, so that in amido- 
hydroxyquinoline the amido- and hydroxy-groups occupy the para- 
position in the benzene nucleus. That the substitution occurs only 
in the benzene nucleus is proved by the oxidation of amidohydroxy- 
quinoline to pyridinedicarboxylic acid. 


Parahydroxyquinoline and metahydroxyquinoline also yield orange- 
coloured azo-dyes, and it is intended to prepare from these the 
derivatives corresponding with the above. A. K. M. 


Diquinoline from Benzidine. By W. Roser (Ber., 17, 
.817—1820).—Employing Skraup’s method (Abstr., 1883, 85 and 92), 
the author heated a mixture of nitrobenzene and benzidine with 
glycerol and sulphuric acid. Dinitrodiphenyl may be used in place 
of nitrobenzene, and hydrazobenzene in place of benzidine. 

Diquinoline, CysHi,N2, thus prepared, crystallises in small yellow 
plates which melt at 178°, and is easily soluble in boiling water and in 
benzene ; sparingly in alcohol and ether. The sulphate crystallises in 
short needles; the hydrochloride in concentrically grouped needles ; 
the chromate and platinochloride both form sparingly soluble yellow 
crystalline powders. Fuming nitric acid yields the sparingly soluble 
nitrate, but has no further action on the base even when heated with 
it. When bromine-water is added to a solution of the hydrochloride a 
tetrabromo-addition product, CisH.»N,Br;, is formed, which on being 
boiled with water gives up bromine and regenerates diquinoline. A 
reduction product of diquinoline, obtained by boiling with tin and 
hydrochloric acid, could not be obtained in a crystalline form. A 
disulphonic acid, CygH,N.,(SO;H)., is formed when the base is heated 
with fuming sulphuric acid at 190°. It is insoluble in water and 
alcohol, but dissolves in ammonia to form a characteristic ammoniwm 
salt, which crystallises in glittering, white, sparingly soluble needles. 

The potussium and sodium salts are both very sparingly soluble, the 
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latter crystallising with 5 mols. H,0. The magnesium salt is precipi- 
tated in the form of small needles when a mixture of solutions of the 
ammonium salt and of magnesium sulphate is heated. When fused 
with caustic potash, the disulphonic acid yields a very unstable 
dihydrowydiquinoline, which forms a red colouring matter with diazo- 
compounds. Diquinoline unites readily with the haloid salts of the 
alcohol radicles, forming easily crystallisable additive products. The 
dimethiodide, C\sH,,.N,(Mel)2, forms small yellow crystals which are 
easily soluble in water, sparingly so in alcohol, and melt with 
decomposition at 300°; the diethiodide forms yellow needles soluble in 
water and melting with decomposition at 270°; on oxidation with 
potassium permanganate it yields a red substance of acid properties, 
which is now under investigation. Weidel’s isomeric a-diquinoline 
(Abstr., 1882, 69) forms only additive products with 1 mol. methyl 
iodide, &c. The metallic salts of «-diquinoline are very unstable and 
are decomposed even by water; those of the present compound, on 
the ather hand, are quite stable, so that, although resembling one 
another in many points (melting point, sulphonic acids, crystalline 
form, &c.), these two compounds are certainly not identical. 

From the method of formation, the conjugation of the two quinoline 
nuclei in this compound must take place between the benzene-rings, 
whereas in Weidel’s diquinoline it is probable (from analogy with the 
formation of dipyridine by the action of sodium on pyridine), that 
the conjugation takes place between the pyridine-rings. 

bb. T. F. 

Formation of Diquinoline by Aid of Heat. By J. Zimmermaxy 
and A. Mi.uer (#er., 17, 1965—1966).—By passing the vapour of 
quinoline through iron tubes heated to a dull red heat, the authors 
obtained a diquinoline, C,,H,,N,, identical with the base described by 
Japp and Graham (Trans., 1881, 174) as diquinolyline. A. J. G. 


Peculiar Method of Formation of Diquinoline. By O. Fiscurr 
and H. v. Loo (Ber., 17, 1899—1902).—Orthoquinolinesulphonic acid 
when subjected to dry distillation yields B-diquinoline, identical with 
that described by Japp and Graham (Trans., 1881, 174), and by 
Weidel (Monatsh., 2, 501). The yield was 10 per cent. of the 
sulphonic acid employed. It sublimes in beautiful iridescent scales, and 
forms a characteristic sulphate, C,,H,.N2,H.,SO,. The hydrochloride 
forms hard stellate clusters of needles; the picrate yellow needles 
sparingly solable in benzene. 

Anuquinolinecarbozylic acid, CyH,;NO,, is obtained by the oxidation 
of 8-diquinoline with chromic acid. It crystallises in tufts of pale 
yellow needles; melts at 255—257°, and decomposes into quinoline and 
carbonic anhydride at a few degrees higher. The platinochloride has 
the formula (C,H;NO,).,H,PtCl. The alkali salts are easily soluble, 
the copper, lead, and cadmium salts are amorphous, the calcium salt 
yields silky needles. This acid is therefore different from all the six 
quinolinecarboxylic acids at present known. 

The same diquinoline is also obtained, but in much smaller pro- 
portion, by the dry distillation of meta- and para-quinolinesulphonic 
acids. L. T. F. 
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Formation of Quinaldine. By G. Scuvutrz (Ber., 17, 1965).— 
The author considers Débner and Miller to be in error in supposing 
the solid bases obtained by them (Ber., 17, 1698) as bye-products in 
their method of preparing quinaldine, to be intermediate products in 
the formation of quinaldine, inasmuch as that they are not converted 
into quinaldine by boiling with hydrochloric acids. A. J. G. 


Quinaldine Bases. By O. Doesner and W. v. Miter (Ber., 17, 
1698—1712).— In a previous paper (this vol., p. 183), the authors 
mentioned the formation of secondary products in the preparation of 
quinaldine; these are principally ethylaniline, boiling at 205°, and 
tetrahydroquinaldine, boiling at 246—248°. If aniline, paraldehyde 
and hydrochloric acid are allowed to react in the cold, very little 
quinaldine is produced, a mixture of amorphous bases being obtained 
which yields quinaldine wheu heated. The same product is obtained 
on warming an aqueous solution of aniline, paraldehyde, and hydro- 
chloric acid. 

Nitro-derivatives of quinaldine are prepared by dissolving quin- 
aldine (100 grams) in the equivalent quantity of nitric acid, and 
adding the solution to a mixture of sulphuric (600 grams) and fuming 
nitric acids (600 grams). The product contains ortho- and meta- 
nitroquinaldine. Orthonitroquinaldine, CyHsN.NO,, crystallises from 
dilute alcohol in long needles, melting at 137°; it dissolves readily in 
alcohol, ether, and benzene, sparingly in cold but more readily in hot. 
water. The hydrochloride, CjoHsN202,HCI, crystallises in large vitreous 
prisms which are decomposed by water with separation of the base ; 
the platinochloride, (CjHsN,O2)2,H2,PtCl,, crystallises from hot con- 
centrated hydrochloric acid in small needles. Orthamidoquinaldine, 
CiwHi»N2, melts at 56°, is sparingly soluble in water, very readily in 
alcohol, ether, and hot light petroleum, and crystallises from the latter 
in long prisms; the hydrochloride, CyHiN.,HCl, crystallises from 
alcohol in golden-yellow needles ; the platinochloride is obtained as a 
yellow precipitate, which is decomposed on standing, more rapidly on 
warming. Metanitroquinaldine, CyH,N,0., is much more readily 
soluble in dilute alcohol than the ortho-derivative, and crystallises in 
long slender needles melting at 82°; it is sparingly soluble in water, 
readily in ether and in acids. The hydrochloride, CyHsN,O.,HCI, 
crystallises in prisms, and dissolves readily in water without decom- 
position; the platinochloride, (CywHsN2,O.)2,H,PtCl, crystallises in 
nodules or in needles. Metamidoquinaldine, CyHsN.NH), is readily 
soluble in hot water, alcohol, and benzene, sparingly in ether, more 
readily in light petroleum; the dry base has a greenish lustre, the 
ethereal solution a bluish-green fluorescence. It crystallises from 
water with 1 mol. H,O, which it loses at 10U°, and when anhydrous 
it melts at 104—105°. The hydrochloride, CjH,)N:2,HCl, crystal- 
lises from alcohol in red curved needles, soluble in water with 
yellowish-red coloration. 

By the action of fuming sulphuric acid on quinaldine, three sulph- 
onic acids are produced, all of which probably contain the sulphonic 
group in the benzene nucleus. The chief product is named by the 
authors B-quinaldinesulphonic acid, CyHsN.SO;H; it is sparingly 
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soluble in cold, more readily in hot water, and crystallises in mono. 
clinic prisms. The barium and silver salts are sparingly soluble, the 
sodium and potassium salts readily soluble. The other two acids are 
ortho- and para-quinaldinesulphonic acids. The ortho- acid is more 
readily soluble in cold water than the f-acid, and is readily soluble in 
hot water; it crystallises in long, flat, triclinic prisms. When fused 
with potash, it yields orthhydroxyquinaldine, melting at 74°. Para. 
quinaldinesulphonic acid is distinguished from its isomerides by its 
greater solubility in water. It is much more advantageously prepared 
by heating sulphanilic acid (100 grams), with paraldehyde (80 grams), 
and hydrochloric acid (100 grams). It forms small monoclinic 
crystals, and yields parahydroxyquinaldine, melting at 213°, on fusion 
with potash. 
: CMe 


Orthohydroxyquinaldine, OH.GH<) 1° CH may also be obtained 


by heating orthamidophenol hydrochloride (200 grams) with par- 
aldehyde (200 grams) and crude concentrated hydrochloric acid (150 
grams); the product is diluted with water, filtered, saturated with 
sodium carbonate, and steam-distilled. It crystallises from dilute 
aicohol in colourless prisms, melts at 74°, and boils at 266—267°; it is 
sparingly soluble in water, readily in benzene, ether, and hot alcohol. 
It forms salts with bases and with acids, but is insoluble in alkaline 
carbonates; the hydrochloride, nitrate, and sulphate are readily 
soluble; the platinochloride, (CyHsNO)2,H,PtCl, + 2H,0, crystallises 
in clusters of yellow needles, sparingly soluble in cold water. 

Tetrahydrorthohydroryquinaldine, CyH,N.OH, obtained by the 
action of tin and hydrochloric acid on hydroxyquinaldine, is a liquid 
boiling at 278—282°. Benzoic and acetic chlorides react energetically 
with orthohydroxyquinaldine, yielding benzoic and acetic derivatives. 
The methyl-derivative, CyHsN.OMe, may be obtained from methyl 
iodide and hydroxyquinaldine, but more advantageously by heating 
a mixture of orthanisidine (2 parts), hydrochloric acid (4 parts), 
and paraldehyde (3 parts). It melts at 125°, boils at 282°, is 
sparingly soluble in water, readily in alcohol, ether, and hot benzene. 
The hydrochloride, sulphate, and nitrate are readily soluble; the 
chromate crystallises in long orange-red needles, sparingly soluble in 
cold water: the platinochloride, (C\,H\,NO).,H,PtCk, forms sparingly 
soluble yellow needles. Tetrahydrorthomethoxyquinaldine, CjoH,,N.OMe, 
boils at 270°, is sparingly soluble in water, readily in alcohol and 
ether ; its salts give a magenta coloration with ferric chloride; a nitroso- 
derivative can be obtained. The hydrochloride, C\)H,;,N.OMe,HCI, is 
readily soluble in water, and sublimes at about 150° in stellate crystals. 
On heating the hydro-base with methyl iodide at 100°, the tertiary 
base, CjH,,MeN.OMe, is produced; this boils at 260—262°, yields a 
soluble hydrochloride, and furnishes a green dye when heated with benzo- 
trichloride and zinc chloride. The platinochloride,(C,H,NO),,H,PtCh, 
forms stellate clusters of yellow needles. 

Parahydroxyquinaldine may be obtained, in the same way as the 
isomeric ortho-compound, from paraquinaldinesulphonic acid, and 
from paramidophenol, aldehyde, and hydrochloric acid. It is not 
volatile in steam, but may be distilled with very slight decomposition; 
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it forms spear-shaped crystals, melts at 213°, dissolves very sparingly 
in cold water, readily in alcohol and ether, and is also soluble in acids 
and alkalis. The platinochloride, (CH yNO)2,H,PtCl, + 2H,O, forms 
stellate clusters of yellow needles. ~B-Hydroxyquinaldine, CjH,N.OH, 
obtained from fA-quinaldinesulphonic acid, crystallises in colourless 
silvery scales, softens at about 220°, melts at 232—234°, and can be 
distilled with slight decomposition; it is almost insoluble in boiling 
water, sparingly in cold but more readily in hot alcohol, readily 
in ether. The sulphate and hydrochloride, CyH,NO,HCl + 2H,0, 
crystallises in long lemon-yellow needles, sparingly soluble in cold 
water; the platinochloride, (CH ,NO)2,H2PtCk + 2H,O, also forms 
yellow needles. 8-Hydroxyquinaldine is soluble in dilute alkalis, but 
insoluble in alkaline carbonates ; it is distinct from the y-compound 
obtained by Knorr (this vol., p. 335), and probably contains the 
hydroxyl-group in the meta-position. 

Trimethylquinaldine, CyHgNMes, prepared from crystallised cum- 
idine (Abstr., 1883, 324), paraldehyde and hydrochloric acid, is an oil 
boiling at 297—300°, and solidifying at 20°; it is insoluble in water, 
readily soluble in alcohol and ether. The chromate, (C\3HisN )2,H,Cr,0,, 
erystallises in long golden-yellow needles. «-Naphthaquinaldine, 
ee 77 “>> is prepared by heating a-naphthylamine (1 part), 
with paraldehyde (1 part), and hydrochloric acid (2 parts), at 
100—110°. It is a heavy liquid, boiling above 300°; the hydro- 
chloride, nitrate, and sulphate are readily soluble in water, and in 
very dilute solution exhibit blue fluorescence. The platinochloride, 
(CyuHiN )2,H,PtCl, + 2H,O, crystallises in concentrically grouped 
needles; the chromate, (C\yHyN)2,H,Cr.,0;, forms yellow crystals. 
B-Naphthaquinaldine forms large colourless needles, melts at 82°, and 
boils above 300°; it dissolves sparingly in water, readily in alcohol 
and ether. The platinochloride, (C\4HiN)2,H2PtCl, + 2H,0, and the 
chromate, (CyHyN)2,H,Cr,0;, both form yellow sparingly soluble 
needles. A. K. M. 


Homologues of Quinaldine. By O. Dornyer and W. v. Minter 
(Ber., 17, 1712—1721).—The method previously given for the pre- 
paration of quinaldine (this vol., p. 183) may be employed for the pro- 
duction of its homologues, provided the aldehydes used contain primary 
alcohol radicals, that is, CH.R.CHO. From propaldehyde, aniline, 
and hydrochloric acid, a base, C,,H,;N, is obtained which melts at 56°, 
boils at 268—269° (bar. = 711 mm.), and has the characteristic odour 
of quinaldine; it is sparingly soluble in water, readily in alcohol, 
benzene, and ether, and crystallises from the last solvent in large well- 
formed monoclinic prisms. The sulphate and hydrochloride crystallise 
from alcohol in small prisms extremely soluble in water. The platino- 
chloride, (Ci,H\3N)2,H,PtCk, crystallises in bright-yellow needles, the 
prerate, CyH,;N,CsH3N;0;, in yellow crystals, and the chromate, 
(C\pH,,5N)2,H,Cr,0,, in small yellowish-brown prisms. The methiodide, 
C.H,:N,Mel, forms lemon-yellow needles very readily soluble in hot 
water or hot alcohol, but insoluble in ether; it melts at 196° with 
partial decomposition. On oxidising the base C,,H,;N with chromic 
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acid dissolved in sulphuric acid, an acid, C,,H,NO,, is formed melting 
at 140° and yielding a sparingly soluble copper salt, (C\,H,NO,),Cu. 
When heated with soda-lime, this acid furnishes a methylquinoline 
boiling at about 250° (i.e., higher than quinaldine) and the platino- 
chloride of which crystallises in orange-yellow needles of the composi- 
tion (C,oH,N ).,H,PtCl, + 2H,0. This is no doubt 8-methylquinoline, 


OH<oy : ton and therefore the acid must be regarded as a 


methylquinolinecarborylic acid, and the base C,,H,;N as an ethylmethy]- 
quinoline. The formation of the latter from propaldehyde being 
analogous to that of quinaldine from acetaldehyde, it is extremely 
probable that an intermediate product, ethylmethylacrolein, 
CHEt : CMe.COH, is first formed, and then unites with aniline to 
form a-ethyl-B-methylquinoline, OH.<oe 5 a> The constitu- 


tion of the acid C,,H,NO. must then be Ole es 
The reduction of ethylmethylquinoline takes place less readily than is 
the case with quinaldine; the hydrogenated base, C,,H,;N, obtained is 
a colourless liquid of agreeable odour, boiling at 260—262°; it gives 
a red coloration with ferric chloride, and combines with nitrous acid 
to a yellowish-red nitroso-compound. The platinochloride is a bright 
yellow crystalline precipitate ; the hydrochloride is sparingly soluble 
(distinction from ethylmethylquinoline), and crystallises in tufts of 
needles. Propylaniline, NHPhPr, and the above hydrobase are ob- 
tained as secondary products in the preparation of ethylmethylquino- 
line. Propylaniline boils at 214—216°, and yields a crystalline 
nitroso-derivative, the platinochloride of which crystallises in long 
concentric prisms. Propylethylquinoline, C,,H,;,N, obtained from 
normal butaldehyde, aniline, and hydrochloric acid, boils at 290° 
and yields a crystalline picrate. Butylpropylquinoline, C\sHxN, pre- 
pared from isovaleraldehyde, CHMe..CH;.CHO, and aniline, forms a 
bright yellow oil, boils at 293—294°, and yields crystalline salts ; the 
nitrate is almost insoluble in cold water, the hydrochloride and sulph- 
ate are readily soluble ; the platinochloride, (C\sHaN),.H,PtCl,, forms 
sparingly soluble yellow prisms, and the picrate, C,.H.,N,C,H;N;0,, 
large yellow plates. Hexrylamylquinoline, C»Ha»N, obtained from 
cnanthaldehyde and aniline, is a colourless oil boiling between 320° 
and 360°. It is not dissolved by concentrated hydrochloric acid, but 
is soluble in concentrated sulphuric and nitric acids, the addition of 
water, however, reprecipitates it from these solutions. The sulphate 
separates from its alcoholie solution in needles or wart-like crystals; 
the picrate, C»H»N,CsHNO,),.0H, crystallises in yellow needles, 
sparingly soluble in water and cold alcohol; the platinochloride, 
(CooHgN)2,H2PtCl, forms large yellow plates. The hydrogenated base, 
C»HN, is obtained as a secondary product; it yields no crystalline 
picrate and no platinochloride. 

The resemblance which the above bases show in their chemical 
behaviour indicates that they have a similar constitution, their general 


formula being accordingly OH 7>- A table is ap- 
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pended showing the formule 1, of the aldehydes experimented on; 
2, of the hypothetical intermediate alkylacroleins; and 3, of the 
quinaldine-bases formed from them. A. K. M. 


Constitution of Quinizine-derivatives (III). By L. Knorr 
(Ber., 17, 2032—2049).—The author applies the term quinizine- 


derivatives to a new class of compounds derived from a hypothetical 
NH 


base, guinizine, of the formula , of which the first 


representative methyloxyquinizine formed by condensation from 


phenylhydrazine and ethy] acetoacetate, has — already described (this 
N 


4 
N 
vol., pp. 302, 1153); the formula ae CMe then assigned to it is 
vy 


further confirmed by the following considerations. The formation of 
this body occurs in two stages. The intermediate compound, ethyl 
phenylbydrazineacetoacetate, formed in the cold with elimination of 
water, must be represented by either one of the formule 


<\ViE>CMe.CH:.COOEt; NHPh.N : CMe.CH;.COOEt. 


The dimethyloxyquinizine formed by replacing the hydrogen-atom 
attached to nitrogen by methyl does not yield methylaniline when 
decomposed either by heating with hydrochloric acid at 200° or by 
distillation with zinc-dust. Secondary hydrazines do not yield the 
corresponding alkyl quinizines by condensation with ethyl acetoace- 
tate. These facts render the second formula improbable. In the 
second stage of the reaction, at 100°, ethyl phenylhydrazinacetoacetate 
suffers further condensation with elimination of alcohol; without 
doubt, here the ethoxy-group combines with a hydroger-atom from 
the benzene-ring, and not with one from the neighbouring methylene- 
group, it being found in methyloxyquinoline that the latter must 
remain intact, as the isonitrosomethyloxyquinoline obtained by the 
action of nitrous acid on the base is identical with that obtained by 
direct condensation from phenylhydrazine and ethyl isonitrosoaceto- 
acetate. The chemical behaviour of methyloxyquinoline is in com- 
plete accordance with this formula. It is at once acid and base, the 
acid properties disappearing on substitution of alcohol radicles for the 
hydrogen of the imido-group. The methylene-group is no longer 
capable of having its hydrogen replaced by metals, but otherwise 
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shows the greatest resemblance in behaviour to that possessed by it 
in acetoacetates. 
Dimethyloxyquinizine (antipyrine). 


C,H.N(:.NMe).MeO [NMe: Me: O = I’, 2’: 2’: 4’].* 


This compound has been already shortly described (loc. cit.). It is 
distinguished from its isomerides by containing the second methy] in 
the imido-group. Under the name of antipyrine it is now used ex. 
tensively in Germany as a febrifuge. 

Isonitrosoantipyrine, C,,H,,N;O.2, is prepared by the action of nitrous 
acid on a solution of antipyrine. It forms green crystals, explodes 
when heated at 200°, is insoluble in water and dilute acids, soluble in 
alkalis and acetic acid, moderately soluble in alcohol, sparingly soluble 
in chloroform and ether. By reduction with zinc and acetic acid, it is 
converted into an oily base that has not been further investigated. 

Nitroantipyrine, C,H,,N,O.NO, [NO, = 3'], is obtained by gently 
heating a solution of antipyrine in concentrated nitric acid or by the 
action of nitric acid on isonitrosoantipyrine. It crystallises in white 
needles, melts at 270—280°, is insoluble in water and alkalis, sparingly 
soluble in strong nitric and hydrochloric acids, from which it is repre. 
cipitated unchanged on addition of water. 

Benzylidineantipyrine is obtained as hydrochloride by the action of 
concentrated hydrochloric acid on a solution of antipyrine in benz- 
aldehyde. It has the formula C,H,,N,O, = CHPh(C,,H),N,0)., the 
benzylidine being most likely united to the antipyrine-groups at the 
[3’] positions as the compound does not react with nitrous acid. The 
free base forms lustrous crystals and melts at 201°. The hydro. 
chloride crystallises in long, interlaced, silky needles. 

By heating antipyrine with hydrochloric acid at 200°, it suffers 
complete decomposition, yielding, amongst other products, much 
aniline and small quantities of methylamine. By distillation with 
zinc-dust, antipyrine yields benzene, aniline, a base boiling at 86—87° 
(still under investigation), and other products. 

Isonitrosomethy loxyquinizine, 


C,H,N(: NH)Me(NOH)O [= 1’, 2’: 2’: 3’: 4’], 


is obtained by the action of nitrous acid on methyloxyquinizine or by 
direct condensation from phenylhydrazine and ethyl isonitrosoaceto- 
acetate. It crystallises in orange-yellow needles, melts at 137°, 


* In the notation of the quinoline series, 1.2.3.4 refer to the positions in the 
benzene-ring, and 1’. 2’. 3’. 4’ té the corresponding positions in the basic ring con- 
taining the nitrogen, where N = 1’, as shown in the annexed symbol :— 

+ 
1 WN 
2 \ 2 


, 


NAS 
4 4 


In the quinizines where the : NH or other similar group is united to both 1’ and 2’, 
the constitutional formula is written > NH = 1’, 2’, &.—C. E. G. 
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slowly sublimes below 100°, and is decomposed when heated above the 
melting point. It is sparingly soluble in water and acids, readily in 
hot glacial acetic acid and alcohol, moderately in ether. It is a strong 
acid, dissolves in alkalis with yellowish-red coloration, and yields a 
yellow crystalline sodium salt. 

Isonitrosomethyldioayquinizine, 


,H,(: NOH)Me(NOH)O [= 1’, 2’ : 2’: 3’: 4’, 


is prepared by mixing an alkaline solution of methyloxyquinizine with 
excess of sodium nitrite and pouring the mixture into dilute sulphuric 
acid. It crystallises in brilliant prisms, melts at 135°, is: soluble in 
alcohol and ether, insoluble in acids, soluble in alkalis to a yellow 
liquid. Nitric acid readily converts both this and the preceding com- 
pound into a blue compound, most probably identical with diquinizine- 
blue. 

By the action of nitric acid on methyloxyquinizine, an oil can be 
obtained which is probably methyldioxyquinizine ; it is very readily 
oxidised to di-quinizine-blue, and is converted into nitrosomethyl- 
dioxyquinizine by the action of nitrous acid. It could not be obtained 
in a pure state. 

Di-methyloryquinizine, CoH sN,O2, is formed by heating a mixture 
of methyloxyquinizine and phenylhydrazine to boiling. As it is also 
formed by condensation from ethyl diacetosuccinate and phenylhydra- 
zine (p. 1382), it must be regarded as formed by the union of 2 mols. 
of methyloxyquinizine with elimination of 2 atoms of hydrogen, the 
position of union being [3’: 3’]. It crystallises in rhombic forms, is 
insoluble in nearly all solvents, except alkalis, and has both acid and 
basic properties. Heated with methyl iodide and methyl alcohol, it 
yields diantipyrine, C2H»N,O2, melting at 250°. The corresponding 
ethyl compound, CyH..N,O., melts at 240—250°. These bases are 
distinguished from antipyrine by their sparing solubility in water. 

Diquinizine-blue, CoH isN,O2, is obtained as already mentioned by 
oxidation of many of the quinizine-derivatives : it is best prepared by 
mixing di-methyloxyquinizine in alkaline solution, with excess of 
sodium nitrite solution, and pouring the mixture into dilute sulphuric 
acid, when it separates in flocks which can be crystallised from 
chloroform. It forms blue needles, is insoluble in water, dilute acids, 
and dilute alkalis, sparingly soluble in alcohol and ether. It 
dissolves in chloroform and concentrated sulphuric acid, the solutions 
having an indigo-blue colour, and giving a spectrum similar to that 
of indigo. It does not dye fibres. It is decomposed on boiling it with 
strong alkali or acids, and is decolorised by chlorine and nitric acid. 
Reducing agents convert it into di-methyloxyquinizine. The author 
assigns to it the constitution 
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Action of Substituted Acetoacetates on Phenylhydrazine, 
By L. Knorr and A. Buanx (Ber., 17, 2049—2052).—These quinizine. 
derivatives are prepared in similar manner to that described for 
methyloxyquinizine (this vol., p. 302). 

2’. 3'-Dimethyloxyquinizine, CyH;N(: NH)Me.O [Me: Me = 2’: 8’), 
prepared from phenylhydrazine and ethylic methylacetoacetate, 
forms a crystalline powder and melts at 127—132°. It is isomeric 
with antipyrene. Heated with methyl iodide and methyl alcohol, it 
yields a base melting at 84°,and anaiogous to antipyrine. A diquin. 
izine is not formed by heating it with excess of phenylhydrazine, 
Oxidising agents, best nitrous acid, convert it into azodimethyloay- 
yuinizine, CysH;NMe,O: N—N:C,H,;NMe,0, which crystallises in 
long needles, melts at 164°, is soluble in alcohol and glacial acetic 
acid, insoluble in water, acids, and alkalis. 

2’. 3'-Methylethyloxyquinizine, C,HsN( : NH)MeEt0O, prepared from 
phenylhydrazine and ethylic ethylacetoacetate, crystallises in needles 
with 1 mol. H,O, melts when anhydrous at 108°, is readily soluble in 
chloroform, alcohol, benzene, and hot water, less soluble in ether and 
light petroleum. By the action of oxidising agents, it is converted 
into azoethylmethyloxyquinizine, C.,H.~N,O,, melting at 160°. 

The action of ethylic acetosuccinate on phenylhydrazine unassisted 
by heat gives rise to ethylic phenylizinacetosuccinate, CN»N,0, 
(m. p. 80°), which by heating at 150° is converted into alcohol and 
ethylic methyloryquinizinacetate, C\H,N,O;, forming crystals melting 
at 138°. It is saponified by heating with sulphuric acid, and yields 
the free acid. Methyloxyquinizinacetic acid, 


C,H,N( : NH)Me(CH,.COOH)O [1’, 2’: 2’: 3’: 4’], 


thus obtained, crystallises in needles, and melts at 178°. 


A. J. G. 


Action of Ethylic Succinosuccinate on Phenylhydrazine. 
By L. Kwyorr and C. Biow (Ber., 17, 2053—2057).—Knorr has 
described (this vol., p. 1154) a yellow substance of the formula 


CHisN,02, 


diquinizinhydrobenzene, which forms the main product of the action 
of ethylic succinosuccinate on phenylhydrazine. By working under 
varied conditions, the authors have now succeeded in obtaining by 
this reaction nearly all the substances whose formation could be 
theoretically predicted. 

Ethylic phenylizinsuccinosuccinate, 


‘ 


NH CH,.CH(COOEt) 
CisH..05) i | * C »c0, 
NPh” ‘CH(COOEt).CH, 


is prepared by heating on the water-bath an excess of ethylic succino- 
succinate with Fischer’s phenylhydrazine reagent. It is only 
formed in small quantity, diquinizinehydrobenzene being the main 
product. It crystallises in interlaced needles, melts at 159—160’, 
is soluble in alcohol, insoluble in water, and has basic properties. 
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Ethylic diphenylizinsuccinosuccinate, 
NH CH,.CH(COOEt) NPh 
CuHsNiO. = | YOK SeK |, 
NPh CH(COOES).CH, NH 
is obtained amongst other products by heating for some hoars a 
solution of phenylhydrazine (2 eq.) with ethylic succinosuccinate 
(1 eq.) in presence of acetic acid. It forms a yellow crystalline 
powder, melts at 205—206°, gives off a green vapour on heating, 
and dissolves in acids with a beautiful carmine-red coloration. It is 
decomposed by boiling with strong acids, without separation of 
phenylhydrazine, and does not yield a colouring matter on treatment 
with nitrous acid. 
Ethylic phenylizinquinizinhydrobenzenecarborylate, 


NH 


< | 
= CO.CH.CH:.C\ yp), 
\N—C—CH,.CH.COOEt 
be F 
NH 
is formed at the same time as the last substance, and can be separated 
by boiling with toluene, in which it is soluble. It crystallises in 
yellow needles, melts at 211—212°, is insoluble in water and alcohol, 
soluble in alkalis with yellow coloration, in acids with pale-rose 
coloration. By oxidation with nitrous acid or exposure to air its 
acid solution acquires an emerald-green tint, which by further 
oxidation turns dirty green. It gives off a green vapour when 
heated. 

Dimethyldiquinizinhydrobenzene, C»H25N,O2., prepared by heating 
the sodium salt with methyl iodide, crystallises in yellowish needles, 
is soluble in chloroform and toluene, the solutions showing a 
fluorescence resembling that of uranium glass; it is but sparingly 
soluble or insoluble in most other solvents. The corresponding 
diethyl-compound resembles the foregoing in both preparation and 
properties. 

By the action of nitrous acid on an alkaline solution of diquinizin- 
hydrobenzene, a blue colouring matter of the formula CyH,,N,O, is 
obtained ; when heated, it gives off purple-red vapours, and in part 
sublimes undecomposed. The same vapours and sublimate are 
obtained by heating diquinizinhydrobenzene. A. J. G. 


C»H2N,O; = C 


Action of Ethylic Diacetosuccinate on Phenylhydrazine. 

By L. Knorr and C. Biitow (Ber., 17, 2057—2060).—EHthyl pheny]- 
HN 

izindiacetosuccinate, | CMe.CH(COOEt).CH(COOEt).COMe, is 
PhN 


obtained by heating equal parts of phenylhydrazine and ethyl 

diacetosuccinate at 180°, and is separated from the di-methyloxy- 

quinizine formed at the same time by boiling with alcohol, in which 

the latter is insoluble. It forms large crystals, melts at 91°, is 
VOL, XLVI. 5a 
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insoluble in alcohol, light petroleum, and glacial acetic acid, and 
insoluble in water. 
Ethyl diphenytizind iacetosuccinate, 


Ph 


is best prepared by ‘heating equal parts of phenylhydrazine and ethyl 
diacetosuccinate on the water-bath. It crystallises in lance-like forms, 
is insoluble in water, alcohol, acids, and alkalis, and is converted into 
di-methyloxyquinizine by heating it with toluene at 180°. 

NH 


NH 
/~ F dey 
N—CMe CMe.N 
Di-methyloryquinizine, CHK | | OH, obtained 
CO.CH——CH.CO 
as above mentioned, is identieal with the di-methyloxyquinizine 
prepared by heating methyloxyquinizine with phenylhydrazine 
(p. 1379). A solution of the sodium salt gives white precipitates 
with silver, lead, mercury, and nickel salts, a deep-blue precipitate 
with copper salts, a brownish-red precipitate with uranium salts, a 
blackish-brown precipitate with ferric salts, and a steel-blue precipi- 
tate with ferrous salts. A. J. G. 


HN NH 
| CMe.CH(COOEt).CH(COOEt).CMef |, 
PhN \N 


Cystine and Cysteine. By E. Baumann (Zeit. Physiol. Chem., 
8, 299—305).—If tinfoil is added to a hydrochloric acid solution of 
cystine, there is at first no disengagement of gas, the kevorotatory 
power also gradually diminishes until it reaches a point where no 
further change takes place. Only a minimal quantity of sulphuretted 
hydrogen is fermed, which is not in accordance with the statements 
of Dewar and Gamgee. The hydrochloride of the new base cysteine 
is obtained by evaporating the filtrate, after removal of the tin by 
sulphuretted hydrogen. The base itself can be best prepared by 
carefully neutralising the alcoholic solution of the hydrochloride, 
washing with alcohol, and drying in a vacuum. It differs from 
cystine, being soluble in water, ammonia, acetic and mineral acids, 
and forms a fine indigo-blue colour with ferric chloride, which 
rapidly vanishes, cystine being precipitated; this is also true of the 
hydrochloride, although the colour is much weaker. When treated 
with potash, it furnishes the same decomposition-products as cystine, 
and is also very readily oxidised, cystine being the product formed. 
The author has assigned to it the formula C,;H,NSO,; eystine being 
C,.H»N.S.0,. 

Concentrated thydriodic acid fails to form thiolactic acid as 
expected, by the displacement of NH, by H. J. P. L. 


Cinchona Alkaloids. By W. J. Comstock and W. Kénics (Ber., 
17, 1984—1996).—In earlier communications (Abstr., 1880, 673, 
1882, 224), Kénigs has shown that cinchonine when treated with 
phosphoric ehloride and oxychloride is converted into cinchonine 
chloride, from whieh by boiling with alcoholic potash a non- 
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oxygenated base, cinchine, C,,H»N,, is obtained ; and that this when 
heated with concentrated hydrochloric acid at 220—230° is converted 
into apocinchine, C,,H,,NO, with separation of methyl chloride and 
ammenia. 

Oinchonidine chloride, C\sH2N,OCI, is prepared by the action of 
phosphoric chloride and oxychloride on cinchonidine hydrochloride ; 
it crystallises well, and melts at 108—109°. Heated with alcoholic 
potash it yields cinchine. 

Quinine chloride, CoH.;N,OCI, is prepared by dissolving quinine 
hydrochloride (3 parts) in chloroform, and adding the liquid to finely 
powdered phosphoric chloride covered with chloroform; the mixture 
is heated for some time, then cooled in water, the chloroform decanted 
off, and the aqueous solution precipitated with ammonia. The base may 
be crystallised by adding ether to its solution in benzene; it forms 
colourless crystals, melts at 151°, and gives a green coloration with 
chlorine-water and ammonia, the coloration being much less intense 
than that obtained with quinine. Its solution in dilute sulphuric 
acid is not fluorescent. 

Chinine, CoHN,O, prepared by the action of alcoholic potash on 
quinine chloride, forms colourless crystals containing 2 mols. H.0, and 
melting at 81—82°; it is soluble in water, ether, and light petroleum. 
The sulphate is readily soluble, and of neutral reaction. The solution 
in dilute sulphuric acid shows decided fluorescence, of a greener tint 
than that of quinine. 

Oxidation-products of Cinchine, Cinchonine, and Quinine.—It has been 
shown that on oxidation with chromic acid cinchonint yields, together 
with carbonic anhydride and a little formic acid, a quinoline- 
carboxylic acid—cinchonic acid—(Kiénigs, Abstr., 1879, 471 ; Skraup, 
ibid., 656), and that quinine yields a methoxyquinolinecarboxylic 
acid—quinic acid—(Skraup, Abstr., 1879, 809), but of the bye-products 
little is known except that Weidel and Hazura obtained a small 
quantity of nitrohydroxyquinoline from the mother-liquors of cin- 
chonic acid, by boiling them with nitric acid; and on distilling them 
with zinc-dust small quantities of f-ethylpyridine, quinoline, and a 
very little pyridine were formed (Abstr., 1883, 222). 

In the authors’ experiments, after removal of the cinchonic or 
quinie acid from the oxidation products, bromine-water is added, 
when from cinchonine and cinchine they obtained the insoluble 
tribromoxylepidine, and a soluble bromine-compound of the formula 
C,H,sBr,.NO. In the case of quinine, the latter compound alone is 
obtained. Tribromoxylepidine, CjHsBr,ON, can be crystallised from 
boiling alcohol ; it does not melt at 280°, but can be sublimed in small 
qaantity. It is sparingly soluble in boiling alcohol, chloroform, 
or benzene, more readily in hot acetic acid, insoluble in water, 
scarcely soluble in ammonia, sparingly in boiling aqueous soda; 
when it is boiled with sodium-amalgam and water, qninoline and 
hydroquinoline are formed in small quantity. Hydriodic acid converts 
it, in small part, into quinoline or Jepidine. The soluble bromine- 
compound, C,H,,Br,NO + 4$H,0, crystallises. in colourless prisms, 
melts with decomposition at 250°, is very readily soluble in hot water, 
sparingly soluble in boiling alcohol, nearly or quite inscluble in 

5a 2 
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chloroform, benzene, and ether. The aqueous solution has an acid 
reaction, gives a precipitate with phosphotungstic acid, a resinous 
precipitate with potassium mercuric iodide, soluble in excess, and 
with gold chloride, a resinous precipitate that can be crystallised in 
flat ruby-red needles. Silver nitrate added to a hot aqueous solution 
precipitates half the bromine, a compound being formed whose 
aurochloride crystallises in clear yellow needles of the formula 


C,H,,.BrNO,HA uC], + H,0. 


Long boiling with excess of silver nitrate removes nearly the whole of 
the bromine. Dibromocinchonine was submitted to oxidation, to see 
if these bromo-derivatives would be formed, but the products were 
found to be cinchonic and hydrobromic acids. By boiling it with 
alcoholic potash, a base free from bromine (a dihydrocinchonine, 
C\sH»N.O?) was obtained; this crystallises in needles, melts at 
202—203°, sublimes without decomposition, and is readily soluble 
in alcohol. A. J. G. 


Quinine and Homoquinine. By O. Hesse (Annalen, 225, 95 
—108).—The author at the outset claims for himself the first notice 
of the presence in the bark of the China cuprea of an alkaloid which, 
if not identical with, at least closely resembles quinine. To this sub. 
stance the name homoquinine has been given (comp. Howard, Trans., 
1882, 67). Objection is raised to Howard’s statement that plants in 
the course of their growth are capable of the mutual conversion of 
quinine and cinchonidine, for all experiments in this direction have 
failed, so that the formation of quinine and cinchonidine must be con- 
sidered to be independent phenomena. 

Homogquinine is best obtained by dissolving the crude alkaloid in 
dilute sulphuric acid, reprecipitating by ammonia, then shaking up 
with ether, from which homoquinine separates out in the crystalline 
form. On repeating this process twice, the alkaloid is obtained practi- 
cally pure. In a former paper the author assigned to homoquinine the 
formula C,H»N,O, (Abstr., 1883, 601; Ber., 15, 857) ; the numbers 
obtained in more recent analyses are best in accordance with a 
formula C»H»N,0,. Homoquinine crystallises in concentrically 
grouped needles, belonging to the rhombic system, containing between 
2 and 24 mols. H,O ; on exposure to the air they gradually deliquesce, 
but may be heated to 100° without melting. Homoquinine is less 
soluble in ether than quinine; it is readily soluble in alcohol, the 
solution having a strongly alkaline reaction and an intensely bitter 
taste. With acids, the alkaloid forms both neutral and acid salts, 
which differ from the corresponding salts of quinine by their 
greater solubility. The neutral hydrochloride forms an amorphous 
powder, the acid hydrochloride colourless prisms; the platinochloride 
crystallises in small orange-red prisms, the neutral sulphate in short 
six-sided colourless prisms ; the thiocyanate is an amorphous powder. 

In the specific rotatory power of the sulphate (1°25 grams dissolved 
in 10 c.c. normal hydrochloric acid and 25 c.c. water), (¢ = 15,1 = 
220) [a]p = — 235°6, dte allowance being made for the proportion 
of water contained in the crystalline salt ; this value is practically 
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identical with that of quinine sulphate. The neutral tartrate crys- 
tallises in tufts of needles containing 2 mols. H,O. 

It was found possible to convert homoquinine into quinine by dis- 
solving the alkaloid in hydrochloric acid, precipitating with soda, 
shaking up with ether, and adding sulphuric acid. On frequent repe- 
tition of the process, homoquinine is converted entirely into quinine 
sulphate. This result explains how homoquinine for some time eluded 
the observation of chemists. A few remarks are also added on the 
formation, under certain conditions, from quinine of an anhydride 
which behaves as a definite alkaloid, but can be reconverted into 
quinine, so that it would appear most probable that there exist several 
modifications of quinine, of which one is homoquinine. 

V. H. V. 


Bromo-derivatives of Dimethylpiperidine. By G. Merine 
(Ber., 17, 2139—2143).— Bromodimethylpiperidineammonium bromide, 
NMe,(C;H,Br) Br, is obtained together with dimethylpiperidine 
dibromide hydrobromide by the action of bromine on dimethyl- 
piperidine, both dissolved in carbon bisulphide. The separation of 
the two products is effected by treatment with hot absolute alcohol, 
in which the former is very sparingly, the latter compound readily 
soluble. The ammonium bromide, which is formed in much the 
largest quantity, forms groups of colourless crystals, is readily 
soluble in water, but only very sparingly in alcohol, insoluble in 
ether. It is not decomposed by aqueous potash. By treatment with 
silver chloride and addition of platinic chloride, an orange-yellow 


platinochloride, (C;H,Br : NMe,Cl),,PtCl,, is precipitated. By digest- 
ing the aqueous solution with moist silver oxide (4 mol. proportion) a 
liquid of strongly alkaline reaction is obtained, probably due to the 
formation of the hydroxide, C;H,Br: NMe,.OH. This solution slowly 
loses its alkaline reaction when evaporated in a vacuum, the change 
taking place rapidly on heating. This change is due to an intermole- 
cular action in which a new bromide of the formula 


NMe(C,H;Me)’,HBr, 


or C;H,: NMe,Br, has been found, and is obtained on evaporation as 
a white deliquescent mass which can be converted into a platino- 
chloride of the formula 


(C;H,;Me ‘ NMe),,H,PtCl, or (C;H,Cl : NMe,).,PtCl,. 


By further digestion of the solution after it has become neutral, with 
a fresh quantity of moist silver oxide, a strongly alkaline solution is 
again obtained; this, when evaporated in a vacuum, yields a viscous 
brownish syrap which appears to be an ammonium base, as methyl 
iodide has no action on it. On distillation, it splits up into water and 
anew base of the formula C;H;Me:NMe. This base is specifically 
lighter than water, in which it is nearly insoluble, boils at 137—142”, 
and absorbs carbonic anhydride on exposure to the air. The platino- 
chloride is soluble in water and alcohol. The base unites with 
methyl iodide with almost explosive violence, yielding a compound of 
the Jary C,H,Me : NMe,I, readily soluble in water, sparingly soluble 
im alcohol. 
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Dimethylpiperidine dibromide hydrobromide crystallises in lustrous 
plates; the numbers obtained on analysis were very unsatisfactory. 
By the action of potash on an aqueous solution of the substance, an 
oily base is separated, showing that the substance cannot be an am- 
monium bromide. A. J. G. 


a-Isopropylpiperidine. By A. Lapensure (Ber., 17, 1676~ 
1679).—Ladenburg and Schrader recently described two isopropyl. 
pyridines, one of which was shown to belong to the y-series (this 
vol., p. 1048), whilst the constitution of the second one was not 
established. The higher fraction containing it yields picolinic acid 
on oxidation, showing that it contains a-isopropy!pyridine. In order 
to separate the two bases more perfectly than can be effected by 
fractioning, the author converts them into the corresponding 
piperidine-bases, and separates these by means of their platino- 
chlorides. A concentrated aqueous solution of the isopropylpiperidine 
hydrochloride is mixed with the calculated quantity of platinic 
chloride, the mixture warmed to dissolve the precipitate, and evapo- 
rated to a syrup. When cold, a mixture of ether (2 parts) and 
alcohol (1 part) is added to precipitate the salt of the @-base, whilst 
that of the a-base remains in solution. a-Isopropylpiperidine, C,H,,N, 
separated from the purified platinochloride, boils at 162—164", is 
sparingly soluble in cold, and still less in hot water. It closely 
resembles conine in its odour, physiological and other properties, as 
seen from the following table, the conine employed in the experiments 
being specially purified by the author. 


a-Tsopropyl- 


Conine. nae 
piperidine. 


ED. ncunttanbecdecsne 0 8625 | 
Hydrochloride .....0seeeeseeeees m. p. 218° | m. p 
Both crystallise in needles, are 
air, and dissolve readily in water and 
alcohol. | 
Hydrobromide .. m. p. 207° m. p. 216°. 
Both crystallise in prisms, are stable in the 
air, and are readily soluble. 
Platinochloride .........++++.+.++.+| Very soluble in water, crystallise with diffi- 
culty, soluble also in mixture of alcohol 
and ether. 
Action of mercuric chloride on the None. None. 
solution of the hydrochloride 
Action of gold chloride Oily precipitate in both cases. 
Action of picric acid. ...........+.| Both yield an oily precipitate in concentrated 
solution, no precipitate in dilute solution. 


The small differences are probably connected with the optical 
inactivity of the artificial base, and will possibly vanish if it be split 
up into its active constituents, and the dextrorotatory component 
isolated. A. K. M. 
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The Liquid Alkaloid from Lupinus Luteus. By G. Baumerr 
(Annalen, 224, 321—330).—The author discusses the results of 
Siewert’s investigations (Landw. Versuchs-Stat., 2'7, 52), Beyer’s 
(ibid., 14, 161), Schulz’s (Landwirtschaft Jahrbuch, 1879, 37), and 
Liebscher’s (Bericht landwirtschaftlichen Inst. Univ. Halle, 2, 70) on 
the alkaloids contained in the yellow lupine, and maintains that his 
own experiments (Ber., 14, 1150, 1321, 1880; 15, 631, 1951, 2745; 
Annalen, 214, 361; Landw. Versuchs-Stat., 2'7, 15, and 30) prove 
that the liquid portion of the alkaloids yields a platinochloride of the 
constant composition C,,HjN.2,H,PtCl, + 2H,O. The liquid alkaloid, - 
which is termed lupinindine, CsH,;N, appears to form a crystalline 
hydrate, CsH,sN,H,O. The liquid portion probably consists of a 
mixture of lupinidine and its hydrate. It does not contain a mixtwe 
of different bases as stated by Siewert and Schulz (doc. cit.) 

The low boiling fraction of the crystalline alkaloids from the lupine 
contains lupinine, C2,H N,O2. Ww. Cc. WY. 


Action of Acetic Chloride and Anhydride on Lupinine. By 
G. Baumert (Annalen, 224, 313—321).—A mixture of lupinine 
hydrochloride and diacetyllupinine hydrochloride is formed by the 
action of acetic chloride on Inpinine. A better yield of the acetyl- 
derivative is obtained by substituting acetic anhydride for the 
chloride. The product of the reaction is mixed with ether, and the 
excess of acetic anhydride decomposed by water. After neutralising 
the free acid with sodium carbonate, soda is added, and the mixture 
is then well shaken in order that the acetic derivative may dissolve 
in the ether. On evaporating the ethereal extraet, diacetyllupinine 
remains as @ heavy oil insoluble in water. It dissolves readily in 
hydrochloric acid, and with platinum chloride yields a platinochloride, 
Cy HyAc,N,O,,H,PtCh, crystallising in rhombic plates. 

W. C. W. 


Colchicine. By S. Zeiset (Compt. rend., 98, 1587—1588).—The 
crystals obtained by Houdé from a chloroform solution of colchicine 
were described by the author in 1883 (Monatsh. Chem.). They are 
not, however, pure colchicine as Houdé supposes, but are a compound 
of colchicine and chloroform, and the latter can only be removed by 
dissolving in water and boiling for some time. Dilute mineral acids 
decompose colchicine into culehiceine and methyl alcohol. Colchiceine, 
when heated with concentrated mineral acids at 110—120°, yields a 
new base, apocolchiceine, methyl alcohol, and acetic acid. When 
oxidised, colchicine yields a crystalline product, and when reduced in 
acid or alkaline solution, it yields amorphous products which are 
difficult to purify. C. H. B. 


Investigations on Sinapine. I. Sinapic Acid. By I. Remsen 
and R. D. Coate (Amer. Chem. J., 6, 50—60).—Sinapine thiocyanate 
was first prepared by Henry and Garot from white mustard seed, and 
has since been investigated by Babo and Hirschbrunn. 100 lbs. of 
seed are pressed to remove oils, then extracted with alcohol, and 
after concentration mixed with a small quantity of an alcoholic 
solution of potassium thiocyanate, whereupon crystals of the sina- 
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pine thiocyanate slowly separate. This method is superior to that 
given by von Babo and Hirschbrum, the product weighing 80 grams, 
The substance, after recrystallisation, is almost white, and melts at 
176°. By boiling with baryta-water, it is resolved into sincaline and 
sinapic acid, which is precipitated as the barium salt. The sinapic 
acid may be isolated by the action of hydrochloric acid and recrystal- 
lisation from alcohol and water. It melts at 185°6—192°. Analyses 
agree with the original formula C,,H,.0;; the substance is partly 
decomposed by boiling with water. Crystalline salts cannot be pre- 
pared, but by digesting the acid with calcium and barium carbonates, 
the existence of the salts (C,,H,;,0;).Ca and (C,,H,,O;),Ba was de. 
monstrated ; the above-mentioned insoluble barium salt is C,,H,O,Ba, 
Acetic chloride has no action on sinapic acid, but acetic anhydride 
converts it into the body CjHwO.(0Ac).COOH, melting at 281°; 
hence sinapic acid is monobasic, but contains one phenolic hydroxyl, 
and the possibility of it being derived from the phthalic acids is 
excluded. Fused with potash, sinapic acid yields a dark-coloured 
product, apparently containing pyrogallol, and hence it is probably 


butylenegallic acid, COOH.C.H,(OH)<(,>C.H,. The synthesis of 
sinapic acid is being attempted. H. B. 


Albuminoids. By Danitewsky (Bull. Soc. Chim., 41, 254—255). 
—The basicity of myosin depends on the number of amidogen-groups 
which it contains, and their number varies in myosins of different 
origin. It always contains a small quantity of magnesium and phos- 
phoric acid, which appear to be combined with organic radicals; 
although these inorganic constituents may be removed by treatment 
with dilute acids, the myosin is thereby converted into syntonin. 
The latter does not exist in living tissues. Syntonin can be converted 
into myosin, and if the syntonin is optically active the resulting 
myosin is likewise, and vice versd. Optically active myosin and 
syntonin are rendered optically inactive by boiling for some time 
with a 10 per cent. solution of hydrochloric acid. Besides myosin, 
muscular tissue contains a feeble base, analogous to nuclein, which 
the author has designated myostroine. At a high temperature, 
and in presence of dilute acids, this compound yielded syntonin 
(derived from myosin, which it contained), chondropeptone, and lecithin, 
the last of which can also be obtained from the nuclein of cow’s- 
milk and yeast. Myosin and myostroine constitute 70 per cent. of 
the solid residue of muscle. This total quantity is uniformly found 
in muscle from different sources, but the proportion of the two con- 
stituents is subject to considerable variation. It appears that the 
more active the work done by the muscle, the greater is the proportion 
of myostroine which it contains, this compound having been formed 
at the expense of the myosin. W. R. D. 


Hemialbumose or Propeptone. By R. Herta (Monatsh. 
Chem., 5, 266—327).—The incomplete digestion of albumin by 
pepsine yields solutions containing an albumin, which Schmidt and 
Mauhlheim (Arch. Anatom. Physiol., 1879, 40) style propeptone, and 
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which Salkowski (Virchow’s Arch., 81, 1880) has shown to be identical 
with Kuhne’s hemialbumose (this vol., p.. 854). This paper contains 
an account of the author’s investigation of this substance, from the 
results of which the following conclusions, as to the nature of hemi- 
albumose, are drawn. Hemialbumose is a definite body, in composi- 
tion it is identical with fibrin; it is as insoluble in water as coagulated 
albumin. Pure hemialbumose is almost insoluble in solutions of 
common salt, its solubility increasing from a certain limit with the 
amount of salt in solution. Hemialbumose exhibits a great tendency 
tocombine with acids and alkalis. The compounds with acids are 
insoluble in salt solutions, consequently it is precipitated as an acid 
compound by the addition of solutions of sodium chloride and acids. 
The characters of the solutions of hemialbumose and of the precipi- 
tates obtained from its solutions depend on its reaction with alkalis, 
acids, and salts. Its solutions are coagulated by heat; in this respect 
it exhibits a gradual change, which is to be attributed to the in- 
fluences of the solvents. Hemialbumose cannot be regarded as the 
product of the decomposition of albumin. ye. B 


New Forms of Albumose. By W. Kine and R. Cuitrenpen 
(Amer. Chem. J., 6, 31—51).—The authors have already suggested 
(Zeits. f. Biol., 19, 159) that hemialbumose is not a simple body, and 
the terms “soluble” and “insoluble”. were applied to it. Noticing 
an inconstancy in the manner of precipitation by sodium chloride, a 
new method of preparation was devised, whereby four different forms 
of albumose are separated. Protalbumose, precipitated by excess of 
sodium chloride, soluble in cold and hat water. Deuteroalbumose, pre- 
cipitated by excess of sodium chloride, insoluble in cold and in boiling 
water, but on the other hand soluble both in dilute and strong solu- 
tions of sodium chloride. Heteroalbumose, similar to deuteroalbumose, 
but insoluble in solutions of sodium chloride. Dysalbumose, not pre- 
cipitated by excess of sodium chloride, but precipitated by sodium 
chloride and acids; soluble in pure water. Detailed methods are 
given for preparing these bodies by pepsin digestion from raw fibrin 
and from Witte’s so-called peptone. The mean composition of five 
— of protalbumose and their rotatory power are given in the 
table :— 


50°89 50°39 50°54 51°50 50°55 
6°83 6°74 6°69 6°30 6°85 
17°34 17°13 17-v1 
117 0°94 1-07 
24°26 23°63 24°52 

—77:90° —7318° —71:4U° 


The variation of the angle of rotation is due, at least in part, to the 
reagents used to render the solutions transparent. The behaviour 
with a number of reagents is given. Deuterualbumose bas the com- 
position— 
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50°84 
6°85 
17°14 
1:07 
24°10 
—79'11 


And both protalbumose and deuteroalbumose are to be considered as 
first. hydrates of albumin. H. B. 


Solubility of Vegetable Protein-compounds in Water con. 
taining Hydrochloric Acid. By H. Rirrnavsen (J. pr. Chem. [2}, 
29, 360—365).—The solvent action of water containing y,45 to +245 
part hydrochloric acid on wheat-gluten was first noticed by Bouchar- 
dat (Compt. rend., 14, 962). The author finds that large quantities of 
the albuminoids of some Leguminose may be dissolved by this means, 
and that the greater part is reprecipitated on neutralising with an 
alkali. The dry precipitate gave all the reactions of undecomposed 
albuminoids, being wholly and readily soluble in caustic potash, 
hydrochloric acid, and more or less in water containing 5 per cent. 
of sodiam chloride. The following proportions of albuminoids were 
extracted from the various leguminous seeds examined :— 


Peas yielded 9 per cent. albuminoids. 

Vicia faba . ' 

Yellow lupins 

White beans - 

Vicia sativa P. F. F. 


Studies on Peptonisation. By T. Cuanpeton (Ber., 17, 2143— 
2151).—In these experiments, barium peroxide was suspended in an 
aqueous solution of albumin, and a slow stream of carbonic anhydride 
passed into the liquid, so that the albumin should be subjected to the 
continual action of freshly-formed (nascent?) hydrogen peroxide. 
After 48 hours, the liquid no longer coagulated on heating, and was 
found to contain—(1) a protein-substance closely resembling casein 
in most properties, but distinguished from it by its rotary power 
(— 69°52), and by the non-occurrence of coagulation on heating in 
sealed tubes at 135°; (2) a substance closely resembling propetone ; 
(3) a substance having all the reactions of peptone. As, in the 
electrolysis of water, hydrogen peroxide is known to be continually 
formed, an aqueous solution of albumin, acidulated with very dilute 
acetic acid, was submitted to electrolysis. The products in this case 
were syntonin, propeptone, and peptone. The author draws attention 
to the similarity of these products to those obtained with peptic 
ferments (syntonin, propeptone, and peptone in the case of pepsin 
and globulin, propeptone and peptone in the case of trypsin), and to 
the confirmation it affords of the theory that peptonisation is 4 
phenomenon of hydration. A. J. G. 


Cornein. By C. F. W. Krouxennere (Ber., 17, 1843—1846).—The 


substance to which this name was given by Valenciennes is prepared 


— te i. A. ae 
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from the skeleton of the asteroid polypes and other of the lower 
animal organisms. The skeleton is first treated with cold hydro- 
chloric acid, to remove the inorganic part, and then digested for 
several days at 38° successively with active peptic and tryptic diges- 
tive fluids. Cornein is left as a horn-like residue, and this, when 
digested with dilute sulphuric acid for several days, yields a hygro- 
scopic substance, which may be obtained crystallised in prisms. 
Cornikrystallin thus prepared is insoluble in concentrated sulphuric 
acid, in which it may be preserved for years without change. The 
author has prepared and analysed cornein from Rhipidogorgia fla- 
bellum, Gorgonia verrucosa, and Antipathes (spec.?), and obtained 
concordant results agreeing with the formula C;,N,H,,0,;. — 


Physiological Chemistry. 


Elimination of Nitrogen in the Free State from the Animal 
Body. By M. Gruser (Zeits. f. Biol., 19, 563—568).—From the 
results of his former experiments, the author concluded that the 
intake and output of nitrogen balanced one another. Objections 
have, however, been raised, as his experimental dog lost during the 
course of the experiment 920 grams body-weight. He has, however, 
repeated the experiment, maintaining the dog at an almost constant 
body-weight. with the same results, viz., the intake and output of 
nitrogen balance each other. Réhmann found that only a part of 
nitrates and nitrites, when given to animals, appeared in the urine, 
and concluded from this that they were converted into ammonia, and 
in turn decomposed into nitrogen and water. This, however, does 
not, as the author points out, affect the question, as no nitrates or 
nitrites are formed in the body, and only a very small quantity of 
these would be contained in the food taken. J. P. L. 


Determination of the Rate of Consumption of Oxygen in 
the Tissues by means of the Spectroscope. By A. Denna 
(Zeits. f. Biol., 19, 483—500).—The forefinger, usually of the left 
hand, was bound round with a caoutchouc band; then the period that 
elapsed from the moment of binding until the disappearance of the 
two absorption-bands of the oxhemoglobin was noted. 

In the same individual the time varies, according to the hour of 
the day at which the observation is made. At night it is between 
135—146 seconds, in the morning 114—152, and in the afternoon 
only 92. Children always give much lower figures. Muscular 
activity, not only walking, but exercising the arms, voluntarily 
stopping respiration, warming the hand, all produce a diminution of 
the period, cooling on the other hand increases it even to 300 seconds 

In a series of observations made by the author on patients suffer- 
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ing from various ailments, a diminution of the period occurs through: 
out. da. P. hy 


Biological Function of Phosphoric Acid. By A. Mater 
(Compt. rend., 99, 243—246).—The elimination of phosphoric acid is 
connected with general nutrition, the elimination of phosphates, both 
of the alkalis and alkaline earths being greater the greater the 
decomposition of albuminoids, or in other words, the greater the 
climination of nitrogen. The effect of muscular exertion on the 
elimination of phosphoric acid depends on the state of nutrition, 
Phosphoric acid is used up, and if the exertion is proportionally 
greater than the amount and quality of the food assimilated, the 
elimination of nitrogen and alkaline phosphates in the urine is 
increased; but if the diet is rich and abundant, muscular exertion 
has no effect on the amount of phosphates eliminated in the urine. 

C. H. B. 

Assimilation of Maltose. By A. Dasrre and E. Bourguetor 
(Compt. rend., 98, 1604—16V7).—Solutions of maltose were injected 
into the blood of the dog, both alone and mixed with glucose or 
saccharose, and the proportion of the sugars in the urine was esti- 
mated. No maltose was excreted in the saliva. The results of the 
experiments show that maltose is directly assimilated with very nearly 
the same facility as glucose. C. H, B. 


Effect of Coffee on the Composition of the Blood and on 
Nutr.tion. By Coury, Guimarars, and Niopgy (Compt. rend., 99, 
85—87).—The authors have extended Guimaraes’ researches on the 
physiological action of coffee, using the methods adopted by Couty 
and D’Arsonval in their investigations on maté (Compt. rend., 94). 
They find that coffee diminishes considerably the proportion of 
gases in the blood, but does not affect the proportion of carbo- 
hydrates consumed. In other words, it diminishes the activity of the 
simple combustiuns which produce carbonic anhydride. On the other 
hand, coffee increases very considerably the amount of urea in the 
blood, and stimulates those complex animal processes which use up 
nitrogenous substances. It increases the formation and excretion of 
urea, and also the assimilation of nitrogenous foods such as beef. 
‘The tension of the blood, the biliary and salivary secretions, and the 
temperature, are slightly increased, and the movements of the heart 
and respiratory organs become somewhat more frequent. 

It follows that coffee is a complex aliment, which acts mainly by 
indirectly modifying the phenomena of nutrition and the general 
functions. It renders the organism capable of consuming and destroy- 
ing larger quantities of nitrogenous substances, and may consequently 
be regarded as an indirect source of available energy. C. 


Pathological Formation of Fat. By Lesxperr (Bied. Centr., 
1554, 356).—The modern theories propose as the source of the abnor- 
nal formation of fat in the liver in cases of phosphoric poisoning— 
(1) the fat of the food; (2) the carbohydrates; (3) the albuminoids. 
‘rhe first case is most unlikely, as the deposition occurs when a mini- 
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mum of food is given; (2) the same argument holds good; (3) against 
this proposal the author, with the aid of experiments, urges that 
the fat which is deposited three days after the taking of phosphorus 
amounts to eighty times the quantity which could be produced by the 
albumin present. The action of phosphorus on the blood canses want 
of oxygen, suppression of blood-corpuscles, consequently formation of 
compounds the result of incomplete combustion, physical alteration of 
the blood, and deposition of incompletely oxidised fat in the liver. The 
explanation of the migration of fat from the subcutaneous connective 
tissue into the liver is as follows :—The fat in the connective tissue is 
not so firmly deposited as that in the parenchymatous tissue, and this 
is demonstrated by the fact that it is almost impossible to remove the 
fat from the latter by ether, whereas from the former it is readily re- 
moved. Such being the condition of affairs, this fat can be readily 
removed, passes into the blood, and because of the presence of phos- 

horus it is not oxidised, and is consequently deposited in the liver. 
If there is no fat capable of being transmitted in this manner, atrophy 

» ww. 


of the liver ensues. 


Action of Heat on the Animal System. By H. Senator (Bied. 
Centr., 1884, 502).—Heat raises the pressure of the blood, but part of 
this rise may be due to the movement of the animal under experi- 
ment, part to nervous irritation. Breathing is at first more rapid and 
deeper, later on more rapid only. At high temperatures albumin 
appears in the urine. E. W. P. 


Influence of Stature on the Interchange of Matter and 
Energy. By M. Rusner (Zeits. f. Biol., 19, 535—562).—Among 
many factors which influence the degree of decomposition of matter, 
the effect of stature has hitherto been least studied. Regnault and 
Reiset have shown that small animals consume more oxygen relatively 
than large ones. Inthe present paper, the author has endeavoured to 
solve the question for a particular kind of animal, the dog. Different 
sized dogs were kept under the same conditions of exercise and tem- 
perature. The consumption of albumin was determined from the 
nitrogen found in the urine; and the consumption of fat from the 
carbon of the carbonic acid expired, and the carbon contained in the 
urine after subtracting that belonging to the proteid decomposed. The 
total interchange of matter is calculated in proportion to the calorific 
values of the compounds consumed. 1 gram of nitrogen corresponds 
with 25°64 calories, 1 gram of fat with 9°686. The following averages, 
(p. 1894) reckoned from the amount of urea excreted, were obtained 
from the experimental results after reducing them to a uniform tem- 
perature of 15°. 

With the decrease of body-weight, there is a gradual increase of the 
intensity of combustion. The reason of the high figures obtained in 
the case of small animals is solely, as the author shows, due to their 
relatively large surface; the decomposition increases as the surface 
increases, that is to say, for every square centimetre of surface an 
equal number of heat-units are given off, consequently the total inter- 
change of matter in starving animals is proportional to their surface. 
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Body-weight Calories per day Relative formation 
of dog. per kilogram. of heat. 
31°2 35°68 100 
240 40°91 114 
19°8 45°87 128 
18°2 46°2 129 
9°6 65°16 182 
6°5 66°07 184 
32 88°07 247 


Large and small dogs consume different quantities of food stuff, be. 
cause the impulses given off by the skin caused by the cooling of the 
surface increase the activity of the cells. For equal surfaces approxi- 
mately isodynamous quantities of matter are consumed. The author 
concludes that variations produced by loss of heat in every warm. 
blooded animal are the sole cause of the differences observed between 
the material consumed and energy expended. From comparisons made 
by Veit and Kuhein on the consumption of material in starving 
animals, it is shown that small animals consume more albumin in 
proportion to fat than large ones, because they possess less fat. 
J. P. L. 

The Excretion of Urea and Inorganic Salts with the Urine 
under the Influence of an Artificially Increased Temperature. 
By C. F. A. Kocn (Zeits. f. Biol., 19, 447—468).—Several experi- 
ments have been made before to determine whether high temperatures 
caused by artificial means influence the excretion of urea in the 
same manner as fever; the results, however, were very contradictory. 
Neumayer and Schleich found that an important increase took place 
when either men or animals were subjected to warm baths; Bartels, 
Kaup, and Senator, on the other hand, came to the opposite concla- 
sion, Kaup even observing a slight diminution. 

The author has repeated Schleich’s experiments, at the same time 
extending his observations to the excretion of the inorganic salts 
(phosphates, chlorides, and sulphates). In fever, the chlorides almost 
wholly disappear. The results are mostly of a negative character. 
The urea was not incredsed in any experiment; the phosphates and 
chlorides show «a slight decrease of only very short duration, whilst the 
sulphates are unaffected. As an increase in the carbonic acid expired 
takes piace in high temperatures, experiments were made to determine 
whether any direct relation existed between the amount of carbonic 
acid expired and urea excreted. No such relation could be found. 

J. P. L. 

Formation of Urea from Sarcosin. By E. Saukowsxt (Zeits. 
Physiol. Chem., 8, 149—157).—A controversy between the author and 
Schiffen upon the formation of urea from sarcosin. IPL 


Influence of Intellectual Activity on the Elimination of 
Phosphoric Acid by the Urine. By A. Mairer (Compt. rend., 99, 
282 —285).—The effect of intellectual exertion, like that of muscular 
«xeriion, is closely connected with the sufficiency or insufficiency of 
the det of the individual. The general result is a diminution in the 
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quantity of nitrogen and alkaline phosphates eliminated by the urine, 
the amount of diminution depending on the duration of the intellectual 
effort. When the diet is insufficient relatively to the work done, an 
additional effect is produced, and the amount of phosphates of the 
alkaline earths eliminated is increased. For one and the same diet, 
the more severe the intellectual effort, the greater is the increase in 
the elimination of earthy phosphates. With a purely vegetable diet, 
this increase is particularly well marked. It follows from these results 
that phosphoric acid is intimately connected with the nutrition and 
activity of the brain, and that when the brain works it absorbs alka- 
line phosphates and gives up phosphates of the alkaline earths. Intel- 
lectual activity retards general nutrition. 

A comparison of these results with those relating to the effect of 
muscular exertion (this vol., p. 1392) shows that intellectual and mus- 
cular activity produce exactly opposite effects ; the former diminishes 
the elimination of nitrogen and alkaline phosphates and increases the 
elimination of earthy phosphates, whilst the latter diminishes the 
elimination of earthy phosphates, but increases the elimination of 
alkaline phosphates and of nitrogen. The effect of general nutrition 
is exerted alike on both classes of phosphates and on nitrogen. 

C. H. B. 

Formation of Mercapturic Acid in the Organism, and its 
Detection in the Urine. By EK. Baumann (Zeit. Physiol. Chem., 8, 
190—197).—The urine of animals after feeding with chloro- or bromo- 
benzene does not originally contain the substituted chloro- or bromo- 
phenylmercapturic acid, but a body strongly levorotatory, which on 
treatment with acids yields mercapturic acid. The author has ob- 
tained the potassium salt of this compound, but cannot isolate the free 
acid, as it is at once decomposed into mercapturic acid and an acid 
soluble in water and alcohol, which reduces Fehling’s solution, and is 
probably a glyceronic acid. The following is the general method for 
detecting the mercapturic acid :—The urine is precipitated with lead 
acetate, the excess afterwards removed with sulphuretted hydrogen, 
the filtrate boiled for ten minutes with strong soda and a few drops 
of Fehling’s solution, then acidified with hydrochloric acid. If mer- 
capturic acid be present, a yellow caseous precipitate of the copper 
compound of the mercaptan will be formed. By this reaction it 
was found that only the halogen-derivatives of benzene and naphtha- 
lene formed any considerable quantity of mercapturic acid. Benzo- 
nitrile gives no trace, but forms, as Giacosa conjectured, the phenolic 
ethereal sulphate which splits up yielding the nitrile of salicylic or 
parhydroxy benzoic acid. 4. F. es 


Inflammable Gases in the Animal Organism. By B. Tacke 
(Ber., 17, 1827—1830).—In order to determine whether the inflam- 
mable gases generated in the digestive organs of animals pass out of 
the body by the anus or through the blood by the lungs, the author 
has made a series of experiments on rabbits. The bodies of the rab- 
bits were surrounded with water, in order to prevent as far as possible 
the diffusion of these gases through the skin. As the result of these 
experiments the author finds that, in the case of rabbits, by far the 
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greater part of the inflammable gases emitted from the body passes 
out through the lungs, but that a small quantity also passes out by the 
anus. The author believes that if any oxidation of these inflammable 
gases takes place during their passage through the blood and lungs, 
the amount of gas so oxidised is exceedingly small. L. T. T. 


Analyses of Human Milk. By H. Srrvve (Bied. Centr., 1884, 
503).—Healthy human milk contains 3—5 per cent. butter-fat, and 
is of a sp. gr. 1°031—1°035. When treating the milk with ether, a 
gelatinous mass is removed, but the quantity is very fluctuating. 


E. W. P. 


Influence of Pilocarpine and Atropine on Lactation. ByF. 
HamMMERBACHER (Bied. Centr., 1884, 503).—The action of these two 
drugs is to lower for the time the yield of milk, but their action is 
very transient. E. W. P. 


Employment of Milch Cows for Labour. By V. Bao (Bied. 
Oentr., 1884, 502).—It is not advisable to work milch cows when 
oxen are obtainable, as the former loose more flesh than the oxen, 
and the yield of milk decreases. E. W. P. 


Annual Report of Experimental Dairy Farm at Kiel. By 
M. Scuropr (Bied. Centr., 1884, 417).—The report gives the extremes 
of sp. gr., fat, and dry substance during the year; the average of the 
whole year for day’s milk was 12°30 per cent. dry substance, 3°52 per 
cent. fat. The variations between morning and evening milk are not 
unimportant, the dry substance and fat differing from 0°5 to 1 per 
cent., and sometimes more. 


| Sp. gr. Dry substance. Fat. 


Morni 11 °52—12 °63 3 -01—3 -79 
orning 11 *24—13 ‘22 2 -57—3 05 


milk 0307 —1 *0335 


{ 0295—1 °0331 
11 53—12 °83 3°14—4 05 
11 ‘28—13 ‘92 2 °96—4°77 
12°20—13 ‘11 3 °37—4°15 
11 *382—12 ‘87 2 °74—4°14 


Evening 4 grass fed ....| 1 -0289—1 -0339 
wa stall fed......| 1°0321—1-0339 


{em fed......| 1°0302—1 -0330 
Day’s milk, stall fed 0300—1 +0331 


“a == 11 ‘80—12 ‘57 3°17—3°81 


J. F. 


Composition of Cow’s Milk in Holland. By D. Gantt 
(Bied. Centr., 1884, 420).—The milk of Dutch cows is known to be 
poor in fat. 18—2O litres are generally required to make half a kilo- 
gram of butter. The following table shows the composition of the 
milk of a large and carefully conducted dairy at the Hague :— 
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No. of Degrees of 
Month. expts. Sp. gr. creamometer. 


10313 
1°0312 
1 °0308 
1 -0306 
1 0316 
1 0306 
1 °0310 
1 -0313 
1 0316 
1 :0306 
1°0316 


— 


PPO awekRanne 


September paeeee 
October ....... 
November 
December ...... 
January .. +e eeee 
February ...+++. 
MOR 00.00.60 00:00 


Taira 
Ssesesssess 
SESSSASAGAS 


bt et tt et et pt 


J. F. 


Composition of the Ash of Cow’s Milk. By M. Scuropr and 
H. Hansen (Landw. Versuchs-Stat., 31, 55—79).—The milk was taken 
from 10 cows, which had all calved between October and the beginning 
of the succeeding January; samples were taken at seven different 
times, from January till September, and analysed with special atten- 
tion to the ash-constituents: the first three samples were taken while 
the cows were in the stable, and the rest of the time they were put 
out to grass. The following table gives the general result of the 


analyses :— 


25°81 | 26°94) 25°18 . 26°17 . 24°90 
11°78 | 10°39; 10°09{ 11°97 | 11°42 6 10°26 
19°71 | 21°81 | 21°09 | 21°26 | 20°93 ’ 21°77 
2°77 2°75 2°75 3°15 1°78 : 1°90 
0°13 0°21 0°05 0-08 0°11 0°10 
4°07 4°15 3°75 4°38 4°20 ‘ 4°30 
23°11 | 23-11 | 24°61 | 22°41 | 28°59 ; 25°41 
16°15 | 13°15 | 15°94; 14°16| 14°81 ’ 14°52 


From the above figures, it is readily seen that there is no marked 
change in the ash-constituents of the milk at varying periods of 
lactation. The small differences that are apparent seem to owe their 
origin to change of fodder rather than to the length of time that the 
cows had been milked. The increase of the amount of phosphoric 
acid and lime in the last four analyses is probably due to an increased 
secretion of casein in the milk during that time, the cows being then 
in the pasture. The experiments were continued with some of the 
cows for a few months more, when a more tangible depression in 
the quantity of potash was noted, The milk of several cows which 
had just calved showed also less alkali, but a considerable increase in 
phosphate of lime. J. K. C. 


VOL. XLVI. & 6b 
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Infection of Eggs by Chicken Cholera. By Barrufteyy 
(Bied. Centr., 1884, 419).—A hen with the disease, of which she after. 
wards died, laid 14 eggs which were set to be hatched, but they did 
not come to maturity—opened between the eighth and tenth day there 
was found a quantity of black blood, having the peculiar smell of 
blood from fowls dead of the disease ; this blood contained numerons 
bacteria, It is clear that the secretions of the mother, containing the 
spores, passed into the substance of the egg, and the shells allowed 
sufficient oxygen to pass to enable them to develop. J. F, 


Bacillus of Cattle Plague. By Merzporr (Bied. Centr., 1884, 
419—420).—The author has observed a distinctive bacillus in the 
blood of animals which died of the disease; it was also observed in 
the coats of the intestinal canal and the lymphatic glands; the 
microscopic examinations were made on the bodies immediately after 
death, so that there could not be any question of putrefactive 
germs. J. F. 


Action of Potassium Ferricyanide on Blood. By v. Merine 
(Zeits. Physiol. Chem., 8, 186—189).—Metahewmoglobin is formed by 
the action of ferricyanide of potassium, only when the red blood cor. 
puscles have been destroyed, either by the addition of water, ether, 
chloroform, or alternately freezing and thawing, and have yielded 
their colouring matter to the surrounding fluid. In concentrated 
solutions, its action is preservative, the same as chloride of sodium 
aud sulphate. it & 


Poisonous Action of Urea. By Grénant and Quinquaup (Compt. 
rend., 99, 383—385).—When urea is injected in sufficient quantity 
under the skin of the frog, guinea-pig, rabbit, pigeon, and dog, it gives 
rise to tetanic convulsions, similar to those produced by strychnine, fol- 
lowed more or less rapidly by death. The amount of urea in 100 grams 
of the blood after death was 0°82 gram in the case of the guinea-pig; 
0°661 gram in the case of the rabbit, and 0°6 gram in the case of 
the dog. The amount present in 100 grams of human blood in fatal 
cases of retention of urine, &c., varied from 0°21 gram to 0°41 gram. 

When urea is injected under the skin, the whole of it is never com- 
pletely absorbed before the animal dies, even if death does not take 
place until several hours after injection. Urea does not act directly 
on the muscular fibre, and does not diminish the energy of its con- 
traction. C. H. B. 


Do Bones contain KeratinP By H. E. Smirn (Zeits. f. Biol, 
19, 469—482).—Broesike maintains that the membranes of the 
Haversian canals of the lacune and the canaliculi consist of keratin. 
The author, to test this assertion, determined anew some of the chief 
properties of keratin by experimenting on bodies containing it in & 
pure state. He found that it resisted both the action of pepsine and 
trypsine ; a solution of caustic potash or soda of 20 per cent. dissolved 
it ; 40 per cent. solutions had a weaker action, and a solution of } to 
1 per cent. scarcely any action at all. Bones, however, when digested 
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with pepsine and trypsine, left but an unimportant residue, which, 
moreover, was completely soluble in a $ or 1 per cent. solution of 
caustic potash or soda, after removal of the fat by ether. 

J. P. L. 


Chemistry of Vegetable Physiology and Agriculture. 


Action of Oxygen on the Activity of the Lower Organisms. 
By F. Hoppe-Seyter (Zeits. Physiol. Chem., 8, 214—228).—From 
further researches conducted with the apparatus described in a 
previous paper, by means of which a continual supply of oxygen can 
be introduced into the fluid, the author has been led to the conclusion 
that when oxygen is continuously present, the only certain products 
formed, during the putrefaction of albuminous liquids, are carbonic 
anhydride, water, and ammonia, or some closely allied nitrogen 
compound ; neither hydrogen or marsh-gas, indole, nor skatole are 
formed except perhaps in very small quantities ; leucine and tyrosine, 
too, if formed at all, are only passing stages and do not exist per- 
manently. Thus putrefactive bacteria behave as all other organisms, 
they assimilate oxygen and eliminate carbonic anhydride, water, 
and ammonia. In the absence of oxygen, all organisms show 
more or less evidence of fermentation, but whilst the ordinary putre- 
factive bacterium can live some time when oxygen is excluded or 
present in insufficient quantity, all other organisms die off. The 
bacterium of the cellulose fermentation resists the want of oxygen 
for a long time. Whether there are organisms that live in the 
absence of oxygen is not shown. Bacteria multiply quicker in the 
presence of an excess of oxygen than with an insufficiency. 


dé. B. &. 


Influence of High Pressures on Putrefaction. By A. Cerrtes 
(Compt. rend., 99, 385—388).—Vegetable and animal infusions in 
fresh water and sea water putrefy under pressures of from 250 to 
500 atmos., but the chemical changes which take place, and the 
organisms which are developed, seem to be different from those 
observed when the same solutions ferment under ordinary pressure. 
Blood containing the bacilli of anthrax lost none of its virulence by 
being subjected to a pressure of 600 atmos. for 24 hours. a i 


Cultivated Wine Yeast. By A. Rommrer (Compt. rend., 98, 
1594—1596).—The true wine ferment on the skin of the grape 
requires a considerable time and a comparatively high temperature 
for its development, and before it attains its full activity other 
ferments and moulds develop and produce secondary fermentations 
which impair the quality of the wine. If, however, the fresh must is 
mixed with a suitable proportion of cultivated wine yeast (about 
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15 ce. per kilo.), fermentation takes place rapidly even at tem. 
peratures as low as 15—22°, and is complete in about 7 days. If the 
must is mixed with sugar, the latter is entirely decomposed, but in 
this case complete fermentation requires a much longer time. The 
rapidity with which the principal fermentation takes place under 
these conditions prevents the development of the secondary fer. 
ments, and the quality of the wine is much improved. The low 
temperature at which fermentation takes place, and the short time 
required for its completion, render this method especially valuable 
for the production of white wines. C. H. B. 


Water Culture of Lupines. By Weisxe (Landw. Versuch-Stat., 
30, 437—444).—The fact of lupines producing a crop rich in nitrogen 
when grown in soils poor in that element has excited much interest, 
but the author believes that comparatively few cultural experiments 
have hitherto been made with them. His experiments consisted 
in growing two sets of plants, one in a nutritive solution containing 
nitrogen, the second in water free from it, The first set of exper. 
ments were unsuccessful, but the second yielded better results, six 
strong healthy plants were selected, three placed in cylinders con- 
taining the one, and three in cylinders filled with the other medium; 
this was done on 21st June, in the middle of July the plants in the 
non-nitrogenous fluid ceased growing, and gradually faded. The 
others on the contrary had finely formed roots, and continued to 
grow. Other four plants were then taken, two of them placed in 
cylinders with closely fitting lids bored to let the stem of the plant 
through, then carefully stopped with wadding so that the roots could 
not obtain nitrogen either from the air or water, two others were 
grown in porcelain dishes in filter-paper saturated with nitrogenous 
solution; after a short time one plant of each set died—as did the 
others later on: the author gives tabular results of analyses, but 
owing to comparative failure of the experiments they are not of much 
value. J. F. 


Change in the Composition of Potatoes by Ripening. By 
Saare (Bied. Centr., 1884, 322—324).—Measurements of the average 
size of starch cells are given, and they are for large cells 215 microm., 
the greatest difference being 80 microm. The smaller potatoes 
have round, whilst the larger have elongated cells; the smallest 
cells measured on the average 115 microm. The author divides 
the grains into firsts, seconds, and thirds, according to size, as follows: 
21 microm., 21—12°5 microm., and under 12°5; these latter are lost to 
the manufacturers, being washed away. The percentage of these 
qualities varies in ripe tubers according to variety. During 
ripening, the total weight, size, and number of tubers, size of cells, 

‘sp. gr., dry matter, and starch steadily increase, whilst sugar and 
fibre decrease; when employing the table for calculating available 
starch from the sp. gr. of tubers, 1°5 per cent. must be deducted and 
placed to the account of loss: the number of large grains increases 
as the potato ripens. E. W. P. 
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Influence of Krugite on the Percentage of Starch in Potatoes. 

By Kerre (Bied. Centr., 1884, 355).—The reduction of starch in 

potatoes by the use of kainite as manure is ascribed to the chlorine 

present, but if krugite, which contains but very little chlorine, is used, 

the results are the same—the starch falls considerably in percentage. 
KE. W. P 


Absorption of Nitrogen by Leguminous Plants. By Bov- 
TELLEAU (Died. Centr., 1884, 420).—An old vineyard when cleared and 
manured, was cropped for two years with graim in such quantity that 
it was calculated all the nitrogen had been exhausted by the corn, 
yet the third year there was an abundant yield from lucerne and 
esparsette, sown between the drills. 

Another field was well manured with stable manure, } was planted 
with potatoes, } with maize, and } with vetches, the second year the 
whole field was sown with wheat, the part where potatoes had been 
yielded 30 hectolitres, after maize 28 hectolitres, after the vetches 35 
hectolitres, although the vetches themselves contained more nitrogen 


than the maize. J. F. 


Absorption of Nitrogenous Foodstuffs by Plants. By W. 0. 
Arwater (Ann. Chim. Phys. [6], 2, 322—331).—This paper contains 
an account of a series of experiments carried on during the last seven 
years in various parts of the United States and Canada. Their 
object was to ascertain (1) the effect produced on different kinds of 
plants by the application of mineral manure, such as calcium 
superphosphate and potassium chloride; (2) the fertilising influence 
of nitrogen in the form of nitrates and ammoniacal compounds ; 
and (3) the degree of absorption of nitrogen by the plants, from the 
soil or air. 

The experiments were B pepe? with maize, potatoes, and oats ; 
the results may be summed up as follows :— 

(1.) Maize absorbs large quantities of the phosphoric acid and 
potassium chloride manures, but relatively small quantities of nitro- 
genous substances; it possesses to a high degree the property of 
obtaining its necessary nitrogen from natural sources. In this respect, 
maize resembles the hone sec rather than the cereal plants. 

(2.) Potatoes seem to be affected by the superphosphates, potash 
salts, and the nitrogenous manures, and are less apt than maize to 
procure their nitrogen from natural sources. 

(3.) Oats are more sensible than potatoes to a defect of nitrogen, 


and are more profited by the addition of that element in the form of 
manure. V. H. V. 


Influence of Water on the Growth of Plants. By Hetirigcen 
(Bied. Centr., 1884, 475—484).—The questions to be answered were: 
How much water does a plant transpire under normal conditions ? 
How much water must be present inthe soil? And how is the proper 
quantity of water to be retained? Barley was sown in quartz sand, 
to which had been added sufficient plant-food, and the amount of 
water present was 60 per cent. of the whole retainable water. The 
observations showed that the evaporation was much more dependent 
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on the temperature of the air than on the evaporating surfaces; a 
rising temperature with dryness increased the evaporation, and vice 
versd, When the temperature remains constant, then the moistness 
of the air greatly affects the evaporation, which may in dry air be 
raised to double, and in moist air reduced to one-half that which is 
evaporated under normal conditions ; but this alteration has no effect 
on the physiological functions of the plant so long as the condition 
of soil remains normal. A long account of the construction of the 
apparatus used in this research is given. The rapidity of the air 
currents his much influence on the evaporation, but the effect is 
much less than those exerted by warmth and moisture. To observe 
the effect of light, two healthy and well-grown barley plants were 
examined, the one under a bell-jar painted white, the other under a 
clear glass jar, both of them connected with the ventilating apparatus 
above referred to; other coloured shades were also employed, but all 
with a similar result, that light has a very considerable influence, but 
not so great as that exercised by heat and moisture. 

Experimenting with sunflowers, the author finds that the rise of the 
sap is independent of the leaves, and that moisture is carried up by 
the roots, so long as there is a certain degree of water in the soil ; the 
minimum of moisture seems to be slightly above 8 per cent. of the 


dried soil. E. W. P. 


Formation of Diastatic Ferments in the Cells of the Higher 
Plants. By W. Dermer (Ann. Agronomiques, 10, 2380—281).— 


Ungerminated grains of wheat contain a little diastatic ferment, but 
the presence of oxygen is necessary to the further development of 
this ferment by germination. J. M. H. M. 


Relation of Red Colouring Matter of the Phanerogams to 
the Migration of Starch. By H. Pick (Ann. Agronomiques, 10, 
274—276; from Bot. Centralblatt, 16, 281, 314, 343, 375).—In 
many of the phanerogams, different organs or parts of organs are 
coloured red, either permanently or at certain periods of their 
life. The author brings together a number of observations on the 
formation and optical properties of this red colouring matter, 
and on its relation to the transportation of starch at certain phases 
of a plant’s life. It seems probable that the colouring matter is 
derived from tannin, since it is especially noticeable in tannin- 
producing plants, and experiments seem to show that as the 
red colour of young leaves increases, so the tannin decreases. 
The colouring matter itself gives some of the reactions of tannin. In 
stems, leaves, and fruits (¢.9., apples), the red colour is only developed 
on the parts exposed to light, and young plants which remain 
uncoloured so long as they are kept in the dark, speedily redden on 
exposure to light, which may be white, blue, or red indifferently. The 
absorption-spectrum of the red colour is almost exactly complementary 
to that of chlorophyll. By exposing portions of a growing leaf 
of the castor-oil plant under ruby glass, or under a solution of 
the red colouring matter obtained from beetroot, the author shows 
that at the end of 15 minutes of sunlight the starch contained in the 
outer layers of cells has almost entirely migrated to the subjacent 
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cells of the circulatory tissues. By exposure to direct solar light, on 
the contrary, it is the outer layers of cells which become charged 
with starch granules. By causing the leaf of a French bean to absorb 
a solution of sugar, starch may be made to accumulate in the cell 
layers ; on exposing the leaf to red light this starch also migrates to 
the subjacent tissues. 

With regard to the autumnal colouring of leaves, the lower tempera- 
ture increases the formation of tannin, which becomes changed into 
the red colouring matter ; the starch accumulates by preference in the 
coloured cells, and disappears with the fall of the leaf. 

J. M. H. M. 


Osmotic Functions of Living Parenchyma. By Wesrermaiger 
(Ann. Agronomiques, 10, 271—273).—An account of the part taken, 
according to the author’s theory, by the ligneous parenchyma and 
medullary tissue in causing the ascent of the sap. An experiment 
with parenchyma is adduced in support of it. J. M. H. M. 


Absorption of Water by Flower Petals. By A. Burcerstetn 
(Bied. Centr., 1884, 422).—The petals of several kinds of composite 
plants have the property of absorbing moisture, and the underside of 
the petals is more active than the upper. J. F. 


Transpiration in Plants in the Tropics. By V. Marcano 
(Compt. rend., 99, 53—55).—The evaporation of water from the 
leaves of plants in the tropics is practically the same during the 
night as during the day. One-half to three-quarters of the total 
evaporation during the day takes place between 6 a.m. and mid-day, 
the maximum being reached between 10.15 a.m. and noon, whilst 
from noon to 6 p.m. there is very little evaporation. Evaporation is 
not sensibly affected by the hygrometric condition of the atmosphere. 
The maximum in the morning corresponds exactly with the minimum 
pressure of the sap. C. H. B. 


Chemical Phenomena of the Respiration of Plants. By T. 
L. Puirson (Chem. News, 50, 37).—'T'he author showed in a previous 
paper (Chem. News, 1883) a simple apparatus by which unicellular 
alge, supplied constantly with fresh spring-water and exposed to sun- 
light, gave a constant evolution of oxygen gas. When the carbonic 
anhydride of the spring-water is exhausted, fresh spring-water is let 
into the apparatus, whilst the old water is run off, and the evolution 
of oxygen continues. Instead of renewing the water, carbonic anhy- 
dride was supplied to the water after three or four days’ running had 
exhausted its faculty of causing the algw to give off uxygen. The 
faculty of evolving oxygen was restored, but not to any great extent, 
and it became less and less manifest with successive additions of car- 
bonic anhydride. 

Experiments show that plants exposed to sunlight are incapable of 
evolving oxygen in spring-water which has been thoroughly boiled 
for five minutes, then rapidly cooled and supplied, when cold, with small 
or large quantities of carbonic anhydride. Evidently something else 
18 required by the plant, and this is hydrogen peroxide, which is decom- 
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posed by boiling the water. Its presence can be demonstrated in all 
spring-water, and it is as essential to the life of the plant as carbonic 
anhydride is. “ Respiration” of plants is due to the reaction which 
occurs in the plant-cell, between carbonic anhydride and hydrogen 
peroxide, oxygen being evolved whilst ternary compounds are formed 
in the plant-cell. 

When spring-water is boiled, the air collected (after absorption of 
carbonic anhydride) contains 30-33 per cent. of oxygen, instead of 
21 per cent. This difference is chiefly due to oxygen in the state of 
hydrogen peroxide. 

Manganese peroxide in spring-water exposed to strong sunlight 
can be made to “breathe” like the unicellular alge. Unicellular 
alge in spring-water which has been impregnated with carbonic 
anhydride after bviling (and so deprived of its hydrogen peroxide), 
and having abundant contact with the air, will, after several days’ 
exposure to the sun, evolve small quantities of oxygen, showing that, 
in these circumstances, hydrogen peroxide is slowly formed again. 


J.T. 


Effect of Depth of Sowing on the Germination and Growth 
of Plants. By E. Wo.tny (Bied. Centr., 1884, 293—299).—There 
are no definite results obtained by the experiments described, but the 
general outcome seems to be that the deeper the seeds or tubers are 
laid in the soil the more irregular and the later do the plants appear 
above ground, and there seems to be a definite depth for each kind of 
seed; but this is again dependent on weather and soil. In experi- 
ments with rye, it appeared that deeply sown seed suffered much more 
from winter cold that the shallow sown seeds, and when potatoes are 
set deep there is less chance of their being attacked by disease. 


E. W. P. 


Ratio of Nitrogen to Phosphoric Acid in Seeds. By E. 
Heipen and others (Bied. Centr., 1884, 484—486).—W. Mayer and 
Arendt have both stated that there exists a definite ratio between the 
above components of seeds, and Siegert considers, in the case of 
wheat and rye, that the percentage is affected by manuring; Ritt- 
hausen and Pott are of similar opinion, whilst Kreusler and Kern 
believe that phosphates reduce the nitrogen in the seed. The author 
has experimented with oats, rye, vetches, and peas, and finds that straw 
crops are rendered richer in protein by the use of nitrogenous manures, 
but that by the use of phosphates alone the albumin is neither 
raised nor depressed. He finds also that the ratio of phosphoric acid 
to nitrogen in oats and rye is wider than is stated by Mayer, viz., 
1:1:20—1: 2°13 (oats) and 1: 1°44—1-267 (rye). With the other 
crops, nitrogen does not increase the albumin, but phosphates lower 


it. KE. W. P. 


Composition of American Wheat. By C. Ricnarpson (Died. 
Centr., 1884, 420—421).—The author has examined more than 200 
samples of American wheat; it will be seen that it contains less 
moisture, cellulose, and albumin than European wheat. The prin 
cipal ingredients fluctuate between the following limits :— 


_— -— -— ee SS Gr 
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Minimum. Maximum. Difference. 

13°52 6°47 

2°98 2°18 

3°93 2°54 

> ¢ 78°95 11:00 
Cellulose...... "4 2°76 2°32 
Nitrogenons \ 8-05 17:10 9-05 

matter.... 


The variations in the nitrogenous matter are large, but in other 
countries there are even greater differences, and the grain in North 
America has not yet attained its maximum of nitrogen. 

The small amount of moisture is attributed to the American method 
of harvesting. With the exception of Minnesota, Dakota, and 
Colorado, American wheats are poorer in nitrogen than those of any 
other country; the grain from the Atlantic States is the poorest, and 
it is a curious fact that, as a rule, the grain from those States is 
smaller than in the Western and Pacific States. J. F. 


Analysis of American Barley. (Bied. Centr., 1884, 491.)— 
Analyses of several American barleys show that they are of a higher 
class than is generally supposed, and are capable of making quite as 
good malt as German and Austrian grain. E. W. P. 


Occurrence of Vicin in Broad Beans (Vicia faba). By H. 
Ritrwausen (J. pr. Chem. [2], 29, 359—360).—This substance, 
CxH;,:N;,O2, was formerly found by the author (Abstr., 1881, 1158) 
in the seed of Vicia sativa, he now finds it in V. faba and V. minor. 
The finely-ground beans are extracted with alcohol (85 per cent.), and 
the residue obtained after distilling off the alcohol is shaken up with 
ether to remove the fats, when a substance separates in thin colour- 
less needles, which giye the characteristic reaction for vicin, viz., after 
boiling with a few drops of hydrochloric acid, and allowing to cool, 
a deep blue solution is obtained on adding a trace of ferric chloride 
and then ammonia in excess. P. w. FF. 


Composition of Lupines. By E. Frecusia (Landw. Versuchs- 
Stat., 30, 445—447).—This paper is a report of numerous analyses 
of the seeds and stalks of lupines. Full details are given in tables 
which accompany it—one of them presents a summary of results (p. 
1406). It will be observed that there is a great difference between the 
nitrogenous contents of the different varieties. L. Cruikshanksii heads 
the list with 47°13 per cent. protein, the lowest being DL. hirsutis with 
only 27°81 per cent. ; their contents in alkaloids, estimated by Taiiber, 
are also very variable. IL. albus, which is unfitted for cattle food, 
because of its great bitterness, contains less than other varieties 
which are readily eaten; bitterness is therefore not a measure of the 
alkaloids present; the amount of fat also is very variable, and 
varieties containing most of it have least woody fibre. 
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Lupine Seeds. 
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Lupine Straw. 


Name of variety. 


Crude protein. 
Nitrogenous 


Lup. luteus...... awe“ane 

White seeded yellow. 

L. hirsutus 

ee 
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Peronospora Viticola. By E. Macu (Bied. Centr., 1884, 495).— 
The following are analyses of grapes from infected vines :— 
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Acids. 


Non-saccharine. 


Gropello ........ 12 ,, 
Negrara (green).. 3°37 ,, 5°38 ,, 273 ,, 
better qual- 


ef eeereeevee 


Poisonous Effects of Arsenic, Zinc, and Lead, on Vegetable 
Organisms. By F. Nosse and others (Landw. Versuchs-Stat., 30, 
381—422).—These experiments were undertaken to ascertain the 
effects of applying those metals directly to plants in process of 
growth: the subjects of experiment were plants of peas, oats, maize, 
and buckwheat. The mode of culture was that known as water cul- 
ture, in large glass cylinders supplied with the nutritive solution em- 
ployed at the experimental station of Tharaud; the arsenic was 
added to the different vessels in the form of potassium arsenite, in 
four degrees of strength, viz., 3, 33, 333, 1000 mgrms. As per litre. 

The plants were introduced into the vessels in a healthy condition, 
and similar plants were reserved as control. In all cases, the results 
were fatal, but the time varied not a little, the plants treated with 
the least quantity recovering for a brief period, but eventually suc- 
cumbing. With all the plants, the upper leaves were first affected, 
the decay gradually attacking the stems; the appearance of the roots 
was peculiar, their growth ceased, and they became tinged with a 
yellow shade. Four plants of maize were taken and tested for 
arsenic; that treated with 3 mgrms. arsenic yielded none, that with 
33 mgrms. nothing, with 333 mgrms. equal to 0'1 mgrm., and that 
with 1000 mgrms. 0°5 mgrm. AsQ3. 

The authors think that the action of the arsenic consists either in 
causing an excessive transpiration from the plants, or that it prevents 
the absorption of moisture by the roots. This induced them to make 
further experiments with plants in a dark atmosphere saturated with 
moisture, which they obtained by growing them under bell-glasses 
with necessary precautions; as usual, growing similar plants to con- 
trol the experiments. Both sets died, but those under glasses more 
slowly than the others, and the result leads the authors to believe the 
protoplasm of the root cells is the vulnerable point, the poison destroy- 
ing the power of osmose by the roots. 

Further experiments were made as to the limit of dilution which 
would be injurious to vegetation, and it was found that the presence 
of As 1 to 1,000,000 = 1 mgrm. of As per litre, exercised a decidediy 
injurious effect on the normal growth. 

The authors next directed their attention to the quantitative esti- 
mation of the arsenic actually absorbed by the plants, and give the 
results in tables, which show the quantities to be extremely minute, 
the roots containing most and the leaves least. 

In order to ascertain the rapidity of absorption, several experiments 
were made by submitting plants to the influence of the poison for 
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periods varying from five minutes to.an hour, then carefully washing 
the roots and replacing the plants in the normal solution, it was 
found that some possessed greater powers of resistance than others, 

Experiments with salts of lead and zinc were made in a similar 
manner ; the effects of the latter were very similar to those of arsenic, 
the death of the plant rapidly following considerable doses: the salts 
of lead are not so poisonous to vegetation as zinc; +9\,5th part of the 
latter killed a plant in three days, while another plant treated with 
the lead salt of same strength lasted 41 days. Carbonate of zinc 
is the most injurious of all the salts tried, and the plants absorb more 
of the metal from it. The solutions were daily agitated, so that the 
roots came well into actual contact with the insoluble precipitates, in 
fact, were covered with the suspended matter. Both metals are 
therefore poisonous, and in small quantities act by decreasing the 
yield of the plant. 

The article contains several tables of details and descriptions of 
the processes employed by the authors for the estimation of the three 
metals. J. F. 


Behaviour of Zinc Salts with Plants and in the Soil. By 
A. Baumann (Landw. Versuchs-Stat., 31, 1—53).—In view of the con- 
flicting statements made by various writers as to the action of zinc 
salts on plants, the author set himself to work to thoroughly investi- 
gate this subject. The experiments of Freytag had shown that ina 
soil containing 5 per cent. of zinc oxide various kinds of cereals 
flourish, and absorb also a small quantity of zinc, but no attention 
had been given to the nature of the soil used. The author began first 
by determining the action of zinc sulphate on plants grown in a 
nourishing solution containing calcium and potassium nitrates, iron 
and potassium phosphates, and maguesium sulphate. To these was 
added zinc sulphate in varying proportions, so that four solutions 
were obtained containing 10, 5, 1, and G1 mgrm. Zn per litre 
respectively. 

Thirteen species of plants of seven different families were experi- 
mented on, and in each case the plants were chosen as nearly as 
possible alike, and one of each sort placed in the solution above 
described, but containing no zinc. The results showed that the 
action of zinc sulphate when given to the plant in solution is more 
injurious than has generally been supposed. All plants, with the 
exception of the Conifere, speedily die in a solution containing 
10 mgrms. zinc to the litre, although traces of zinc in solution are 
harmless: the proportion in which all the plants throve undisturbed 
was 1 mgrm. per litre, the only exception being Raphanus sativus. 
The limit at which the injurious action begins lies between 1 and 5 
mgrms. per litre; the only plant that survived a 5 mgrm. solution, 
with the exception of the Coniferae, was Onobrychis sativa. The latter 
also resisted longest the action of the 10 mgrms. solution, dying in 
194 days, while T’rifolium pratense died in 16 days, and the Conifer 
flourished undisturbed. Older plants of the same kind perish 
sooner than younger ones, probably because of the greater number 
of leaves in the former and the relatively increased transpiration, 
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so that greater quantities of the poison are absorbed in a given time. 
The action of the zinc always shows itself by a change in the green 
colour of the leaves. When, however, the zinc solution is poured on 
to the soil, its action on plants growing therein may differ according 
to the nature of the soil: this was made evident by experiments with 
the same plants employed before, but grown in two kinds of soil—one 
a lime soil rich in humus; the other sandy, free from humus, and 
containing very little lime. The plants were set in pots, there being 
six experiments with each species, three in lime and three in sandy 
soil. T'wo pots (one of each kind of soil) were treated every day with 
distilled water, two with a solution of 20 mgrms. Zn per litre, and 
two with a solution of 40 mgrms. In the sandy soil, all the plants 
treated with zinc solution died, showing that the soil was not able to 
convert the zinc sulphate into insoluble and harmless forms. With the 
caleareous soil, however, the case was different; the plants throve 
better which had the zinc solution poured on them, doubtless because 
other elements, such as potassium, calcium, and magnesium were 
thereby converted into soluble forms. The action of the zinc seemed 
therefore to depend on the composition of the soil, and further 
experiments were made to ascertain the quantity of zinc rendered 
insoluble by passing through various soils. The results showed that 
the absorptive power of a pure humus soil is the greatest: wood 
humus absorbed 200 times as much as the sandy soil above referred 
to, and over 800 times the amount absorbed by a sandy soil from the 
keuper. Next to pure humus in absorptive power came a rich clayey 
soil containing lime, then the other soils according to their richness 
in humus and alkaline earths. Alumina appears to be a very 
active agent in rendering zinc sulphate insoluble, the sulphuric acid 
being also thrown down at the same time. The presence of zeolites 
in soils causes a decomposition of zinc sulphate, sulphates of calcium, 
magnesium, &c., going into solution. Direct experiments with cal- 
cium and magnesium carbonates showed that these have the power 
of precipitating the whole of the zinc from solution. 

The question as to whether insoluble zinc salts, introduced as such 
into the soil, prove injurious to plants has been answered by all pre- 
vious workers in the negative. The author tried the solubility of 
zinc carbonate and sulphide in water charged with carbonic acid, and 
found that solution took place in both cases to a considerable extent, 
so much so, that plants immersed in the liquid perished as in solutions 
of zinc sulphate: the action of the carbonic acid was, however, con- 
siderably lessened by the presence of other carbonates, so that this fact 
can have no bearing on the solution of zinc by water in the soil, at 
least not to any injurious extent: he concludes, therefore, that in, 
soluble zinc salts in the soil are harmless to plants. 

The specific action of zinc on the vegetable organism consists in a 
destruction of the chlorophyll colouring matter, and a consequent 
stoppage of the whole process of assimilation. J. K. C. 


Ensilage. By Wetske and others (Bied. Centr.., 1884, 464—469). 
—Lupines, maize, and lucerne were siloed in barrels, and after some 
time the silage was analysed and compared with the fresh substance. 
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The analyses were conducted in the usual way after the silage had 
been extracted with cold water and the volatile acids (butyric) esti. 
mated in the extract by volatilisation, and the non-volatile (lactic) by 
titration. Below are given the analytical results. 

Lupines (fresh) lost 3 per cent. water and 22 per cent. dry matter, 


Fresh. Silage. 
Nitrogenous matter.... 20°88 19°88 
, ; 2°30 p.c. lactic 
Oils, &e 13-48 ‘ 358. betyric 
31°57 
28°03 
7°04 


Maize (stamped solid) after 112 days lost 2°4 per cent. H,O and 
26°1 per cent. solids. 
Fresh. Silage. 
Nitrogenous......... oe. 950 8:00 


Ether extract . 13°43 { 


32°39 
34°55 
11°63 


3°47 lactic 
7°45 butyric 


Maize loosely packed lost 35°8 per cent. dry matter. 
Nitrogenous 6°63 


ng J 2°31 lactic 
Ether extract 11-06 { 7-34 butyric 
35°60 


3484 
11°87 


Lucerne was siloed closely (1), slightly pressed (2), and not pressed 
at all (3), with the following results :— 


. Silage Silage 
Fresh. | Silage. | Fresh. | (alkaline). Fresh. (alkaline). 


Loss of water ...... . _— 
» dry matter .. ‘ 28 50 


Se 
oo 0 


to 


Nitrogenous........| 26°69 | 23°25 25°94 | 21°44 
Ether extract 4°44 8°79 4°91 8°58 
Fibre.......ece+ee.| 22°54] 28°63 22 90 30°40 
Non-nitrogenous....| 37°12 | 28°52 37°32 | 26°83 
Ach .cccccccsecce.| 9°S1 | 11°41 8°93 | 12°75 


wb 
Darrow on 
$8528 
SSERF 


em co 


Holdefleiss examined two specimens of green maize silage which had 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 1411 


lost, the one about 40—50 per cent. dry matter, the other about 10 
per cent., and this latter had laid in cocks on the field for four weeks. 
He recommends this plan, as a good fodder is produced, and the har- 
vesting does not clash with that of the potatoes and roots. Wood gives 
analyses of hay silo which contained 0°34—0°55 per cent. acetic acid. 
G. Nasir has followed Goffart’s method, in which the silage does not 
become acid, and finds it successful. (See Fry’s method in “ Mark 
Lane Express,”’ 1884. Abstractor.) E. W. P. 


Presence of Mildew, &c., in Cattle-foods. By A. Emmer.ine 
(Bied. Centr., 1884, 472—475).—Various forms of fungoid growths 
have been found in earth-nut and other cakes, and may be obtained 
by treating the powdered cake with a little water for 24 hours at 25°. 
The principal forms of schizomycetes observed were micrococcus, 
bacteria, and bacilli; at times leptothrix and cladothrix were ob- 
served, and in a few cases sarcina and spirilla. Of the 52 samples, 
61 per cent. contained some of these growths; of cotton-cake and 
meal, 40 per cent. were infected, many containing a very high per- 
centage of bacteria and bacilli, and it is to the presence of so many 
in this kind of food that the ills which often follow its use may be 
ascribed. Short accounts about several other cakes (linseed, &c.) are 
given. E. W. P 


Cotton-cake as Fodder for Milch-cows. By Der ta Trénonnais 
(Bied. Centr., 1884, 311).—Under adverse circumstances decorticated 
cotton-cake considerably raised the yield of milk. E. W. P. 


Cultivation of Potatoes. By J. Timm and others (Bied. Centr., 
1884, 487—490).—Timm finds Chicago Early the heaviest cropper, 
and that Richter’s Imperator is the best to grow for importation to 
England. An anonymous writer has tried growing large and small 
sets to discover which gives the best yield, and finds that it is best to 
set one large set (say 100 grams) instead of smaller sets of 25 grams; 
also that 4 sets of 25 grams apiece yield as well as one set of 100 grams. 
Mircker has come to a similar conclusion, E. W. P. 


Horse-chestnuts as Cattle-food. By Karnuer (Bied. Centr., 
1884, 346).—According to the author, the fruit of the horse-chestnut 
deserves more attention as fodder than it has yet received ; he has fed 
cattle with it for eight years, the only objection being the smallness of 
the supply. He gave each animal 2 metzen (about 7 litres) twice 
daily; they were eaten readily, especially when young, when they 
just commenced to fall. Swine did not take to them so readily, but 
the author thinks that if they were shelled and deprived of their bitter 
principle they would be eaten. A small stock of Southdown sheep 
was fed regularly every winter. Some of the chestnuts were dried 
and ground; they were then readily eaten by young cattle. Klein’s 
— gave for the meal 10°06 per cent. of protein, 4°83 per cent. of 
ash. J. F. 


Drying of Exhausted Beet-residues. By J. H. Remunarr (Bied. 
Centr., 1884, 415).—The exhausted sections of beet are found to yield 
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a very large proportion of their moisture to pressure, provided they 
have been previously torn so as to open the cells. A mass is thus 
obtained containing 20—40 per cent. dry matter, easily treated after. 
wards by ordinary means of drying, and capable of being made into 
convenient cakes, &c., for purposes of fodder. J. F, 


How to bring Heavy Raw Soils into Cultivation. By Ff. 
Heipen and others (Bied. Centr., 1884, 437—446).—These experi- 
ments were conducted during the years 1869—78, and had for their 
object the most economical and satisfactory treatment of uncultivated 
land, so as to render it fit for cropping. The manures were lime, 
potassium and ammonium sulphate, and calcium phosphate, the crops 
being cereals, leguminose, and potatoes. Full details of the experi- 
ments are given, accompanied by several tables. The results are as 
follows :—First season: lime in autumn, plough in and ridge, and 
in spring plant potatoes, but not straw crop, giving also nitrogen and 
phosphates; next follow with oats manured as for potatces, after. 
wards vetches or peas with bone-meal, again leaving the ground in 
the ridge during winter. Fourth crop should be potatoes with potash 
as kainite, this mixed with soil should be ploughed in with stubble, 
and nitrogen and phosphates applied in spring. E. W. P. 


Preparation of Farmyard Manure. By P. P. Denfrain 
(Compt. rend., 99, 45—47).—Straw oxidises only under the influence 
of an aérobic ferment, and seems to be free, as a rule, from active 
anaérobic ferments. Farmyard manure can undergo two kinds of 
fermentation, viz., neutral, in which carbonic anhydride, methane, 
and nitrogen are given off, and acid, in which carbonic anhydride, 
nitrogen, and hydrogen are evolved, and butyric acid is formed. 
Occasionally both kinds of fermentation take place at once, and the 
evolved gases contain both methane and hydrogen, but in such case 
one gas is always present in much larger proportion than the other. 
It seems probable that the anaérobic ferments present in farmyard 
manure are derived from the alimentary canals of the animals, and 
according to their relative abundance and the conditions in which 
they are placed, they produce one or the other kind of fermenta- 


tion. C. H. B. 


Fermentations of Farmyard Manure. By P. P. Denérain 
(Aun. Agronomiques, 10, 385—409).—Aérobic Kermentation of Straw.— 
At 40° straw cut into small pieces and moistened with water gives 
rise to an evolution of carbonic anhydride which is nearly constant 
for the first few days and then gradually diminishes. This action is 
due to microbes, for it is almost entirely prevented by chloroform. 
The liquid contains a multitude of small and very active vibrios. At 
130° and 120°, however, slight oxidation occurs without the interven- 
tion of ferments. 

Aérobic Fermentation of Manure.—The gases evolved by different 
layers of a manure heap in different stages of fermentation have been 
examined. The gas evolved near the top of a heap is composed of 
carbonic anhydride and nitrogen, that from the middle contains 
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marsh-gas in addition, and that from the bottom, when there is no 
access of air, often contains nothing but carbonic anhydride and 
marsh-gas. The rise in temperature of a fermenting dung-heap is 
occasioned entirely by atmospheric oxidation, and does not take 
place if air be excluded, but the production of marsh-gas goes on in 
the absence of air. A drop of liquid from a fermenting dung-heap is 
found to be full of very active elongated microbes refracting light 
strongly when not exactly in focus; they are much larger than the 
organisms found in the infusion of straw. The oxidation of the 
carbon of this liquid is greatly diminished but not prevented by 
the addition of chloroform; the evolution of carbonic anhydride in a 
dung-heap appears therefore to be due partly to fermentation and 
partly to simple oxidation. 

Anaérobic Fermentation of Straw.—If cut straw be placed in water and 
kept at 40—45° with or without the addition of alkaline phosphates, 
anaérobic fermentation occasionally takes place as soon as the oxygen 
of the liquid has been used up, and results in the production of 
hydrogen or marsh-gas. This fermentation is however exceptional. 

The marsh-gas fermentation of farmyard manure may be observed 
by placing the manure in a flask and collecting the evolved gas over 
mercury. The evolution of gas proceeds for some days and then 
almost stops; it may be renewed by temporary exposure of the con- 
tents of the flask to the air; after a few days it will again stop, 
and may be renewed as before. If the flask is heated for some hours 
at 85°, or if chloroform is added, the production of marsh-gas ceases. 
The liquid portion of the manure contains short brilliant vibrios, 
accompanied by a great number of spores. An alkaline reaction is 
maintained throughout the fermentation. Occasionally hydrogen 
instead of marsh-gas is produced by the fermentation of farmyard 
manure; in this case an acid is developed, which appears to be 
butyric acid. The organism present in this case is exactly similar to 
that which is present when marsh-gas is produced, and does not re- 
semble the ordinary butyric ferment. When a solution of sugar or 
dextrin with suitable minerals is fermented with a drop or two of 
the liquor from a manure heap, hydrogen is produced, but when paper 
is used instead of sugar or dextrin the fermentation is slower, and 
marsh-gas is evolved. Sometimes, however, the two gases appear 
together whichever material is employed. When straw is used as the 
subject of a fermentation excited by a drop of manure liquor, 
marsh-gas is more frequently produced, generally free from hydro- 
yen, but sometimes mixed with it. As much as 500 c.c. of gas can 
be obtained from 10 grams of straw in 48 hours. On the whole it 
appears probable that there are two distinct ferments, one causing 
the evolution of hydrogen and the other that of marsh-gas, and that 
they are conveyed to the manure heap from the intestinal canals of 
farm animals. Tappeiner has found in the intestinal canal of the 
Herbivora organisms which attack cellulose, and cause the evolution 
of the two gases mentioned. J. M. H. M. 


Loss of Nitrogen during the Fermentation of Farmyard 
Manure. By H. Jove (Ann. Agronomiques, 10, 289—301).—Six 
VOL. XLVI. 5 ¢ 
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mixtures were made of broken straw 75 grams, horse-droppings 
50 grams, putrid urine (human) 300 c.c., and distilled water 275 c.c, 
Each of these mixtures was placed in an inverted bell-glass furnished 
with a tubulure, through which passed a cork and glass tube to con- 
duct away the excess of liquid into a conical beaker. To restrict 
evaporation, the bell-glasses were covered with glass plates. The 
first mixture received no addition. To the other five were added: 
(2), 10 grams of mineral phosphate of lime; (3), 10 grams mineral 
phosphate and 10 grams of gypsum; (4), 10 grams mineral phosphate 
and 10 grams calcium carbonate; (5), 10 grams calcium carbonate; 
and (6), 10 grams gypsum. A seventh mixture was also made of 
straw 150 grams, horse-droppings 200 grams, urine 400 c.c., water 
850 c.c., and this mixture was placed in a larger bell-glass than the 
rest, so as to expose a greater surface to the air. The mixtures were 
allowed to remain from February 18th, 1883, to September Ist, 1883, 
and every two or three days the liquor in the beakers (representing 
the drainings from a dung-hill) was poured back over the manure in 
the bell-glasses. On April 15, there not being enough liquid to 
moisten the samples, 100 c.c. of water was added to each. On 
September Ist, 1883, the experiments were terminated by transferring 
the liquid portion of each mixture to a litre flask, and making up to 
the mark with the washings from the solid portion. The amount of 
dry matter contained in solid and liquid was estimated in each case, 
and compared with that originally present. The humus acids con- 
tained in the several liquors were also estimated by precipitation 
with hydrochloric acid, and the nitrogen present in the three forms 
(nitric, ammoniacal, and organic) was determined in both the solid 
and liquid portions of each sample. In addition, complete analyses 
were made of Nos. 1 and 7 (which received no addition), proving 
them to have the same general composition as well fermented 
farmyard manure, except that they were deficient in potash and 
magnesia, in consequence of the substitution of human urine for that 
of cattle. Thesame changes, in fact, had been produced as occur in 
the fermentation of dung, the length of time during which the experi- 
ments lasted compensating for the lower temperature at which they 
were carried on. The loss per cent. of dry solid matter present, and 
the amount of brown humus acids formed are shown in the annexed 
table :— 
Brown acids per 
Loss per cent. cent. of organic 
of dry matter matter 
introduced, introduced, 
. Without addition 53°71 1°386 
. With phosphate 57°93 0924 
‘ an phosphate and 49°74 oe 
. — phosphate and car- 56°35 0-994. 
nate 
. With carbonate 58°00 0°963 
. With gypsum 52°61 traces 
. Without addition 56°20 1309 
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Gypsum, therefore, in the proportions used, almost totally prevents 
the formation of the brown humus acids. 

The amount and distribution of the nitrogen present in the 
materials and in each fermented sample, are shown in the annexed 


table :— 


Nitrogen, grams. 


Ammoniacal.| Nitric. Organic. 


, . [straw...... 0°374 
a droppings .. 0-645 
urine : 0-096 


*115 


163 
655 


818 


Manure No. 2 liquid......2.++.. 
SE acdaccuiecas 


liquid 
Manure No. 4 { solid 


eeeeeee 


Manure No. 5 liquid 
SEE Sebineeannns 


droppings ........ 
urine 


No. 7, 


Materials of {arn ebeniecsa 
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There is thus in every case a large loss of ammoniacal nitrogen, 
ranging from 49°47 to 85°30 per cent. of the quantity introduced. On 
the other hand, there is a gain of organic nitrogen, ranging from 
35°15 to 63 per cent. of the original quantity. A portion of the 
ammoniacal nitrogen has therefore become fixed on the organic 
matter, mostly in the insoluble form. The following table shows 
the proportion of original ammoniacal nitrogen which had become 
thus transformed, and, on balance, the proportion absolutely lost :— 


Ammoniacal nitrogen per cent. 
of that introduced. 


Trans- Absolutely 


Disappeared. formed. lost. 


. Without addition ............. 49-96 24°82 
. With phosphate 49-47 20 -09 
. With phosphate and gypsum .. 71°43 17 09 
. With —s and carbonate. . 61°40 17°83 
. With carbonate . eeccces 70°41 13-84 
. With gypsum . cece ccccce 67°34 19-98 
: Without addition ............ 85°30 44°54 


This important and absolute loss of nitrogen, ranging from 25 
to 56°57 per cent. of the ammoniacal nitrogen originally present, must 
be due either to volatilisation of ammonium carbonate or to destruc- 
tion of ammonia by the fermentative action of microbes. Seeing that 
the temperature in these experiments was much lower than prevails 
in a dung-heap, and that evaporation was restricted as much as pos- 
sible, the author concludes that the loss in actual practice is still 
larger. A comparison of experiment 7 with experiment 1 proves that 
this loss is greatly increased by the larger tor em exposed to the air 
in a thin layer of manure. 

Of the substances so often recommended to be added to manure- 
heaps as absorbents of ammonia, it is seen that gypsum, at any 
rate, exercises a positively injurious effect, whether used alone or in 
conjunction with mineral phosphate. This effect is accompanied by 
a slight nitrification, and an almost total absence of soluble brown 
acids—the liquors in experiments 3 and 6 being almost colourless. 
The loss of nitrogen is also increased by carbonate of lime. 


r J. M. H. M. 

Loss of Nitrogen during the Fermentation of Farmyard 
Manure. By C. Brame (Compt. rend., 99, 390—392).—The floor 
of the stable is dug out to a depth of 0°6—1'5 metre, the sides of the 
excavation plastered to render them air-tight, a layer of light soil, 
0'3—0'4 metre in depth, is placed on the floor, and over this a layer 
of straw, furze, &c., to a depth of 0°06—0'1 metre. The liquid excre- 
ment from the animals filters through the straw, &c., into the soil 
beneath, which, after a time, becomes black, and forms an excellent 
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manure. The upper part of the straw remains dry, and the health 
of the animals is improved. By this method the loss of ammonia 
during fermentation is practically prevented. C. H. B. 


Loss of Nitrogen by Organic Matter during Putrefaction. 
By A. Morcen (Landw. Versuchs-Stat., 30, 429—436).—The author 
refers to K6nig’s researches on this subject, with the general results 
of which he agrees. Nitrogen certainly escapes in a gaseous form 
which cannot be retained, like ammonia and nitric acid, by ordinary 
reagents, and he recommends farmers to add either gypsum or earth 
containing humus to fermenting bone-meal, fish guano, and such like 
matters, and to keep the heap moist. 

The author believes the theory of the process to be that ammonia 
is formed during putrefaction, in the presence of oxygen. If no 
absorbent is present, such as gypsum, kainite, earth, &c., and if the 
moisture is insufficient, the decomposition continues, and the oxygen 
burns up the ammonia into nitrogen and water; in the presence of 
suitable absorbents, the process is arrested at the formation of am- 
monia. The author refers to the researches of Carius, de Saussure, 
and Armsby, as supporting his view that the process is one of oxida- 
tion caused by free access of air to the decomposing mass. an 


Comparative Nitrifying Action of certain Salts. By P. 
Picuarp (Ann. Agronomiques, 10, 302—315).—The salts experimented 
with were the carbonates and sulphates of potassium, sodium, calcium, 
and magnesium. Each of these salts was added, in something like the 
proportion actually found in soils to a mixture of powdered arachida 
cake with pure siliceous sand, the arachida cake representing the 
nitrogenous organic matter of soil, and being present in such quantity 
as to give N = 0'15 per cent. of the mixture. In two instances, the 
arachida cake was replaced by ammonium sulphate. The mixtures 
were made up May 30, 1883, and were placed in glass vases and kept 
moistened with water and sheltered from rain and dust. On 
August 30, slight nitrification had taken place in the mixtures contain- 
ing ammonium sulphate, but not in those containing arachida cake. 
The author attributes this slight nitrification of the ammonium sul- 
phate to simple oxidation. On August 31, about 0°75 per cent. of 
dry soil was added to each vase in order to start nitrification. On 
March 15, 1884, the quantity of nitrate formed in each mixture was 
estimated in an aqueous extract by the indigo process. The percent- 
age of total nitrogen added, which had nitrified by this time, was in 
the mixture containing potassium carbonate 4°96, sodium carbonate 
2°14, calcium carbonate 26°15, magnesium carbonate 24°47, potassium 
sulphate 12°59, sodium sulphate, 15°61, calcium sulphate 28°82, 
magnesium sulphate 3-94. Tn all the above mixtures, the sand em- 
ployed was coarse. In a similar set of vases in which fine sand was 
employed, the percentages of total nitrogen nitrified were as follows : 
with potassium sulphate 20°86, sodium sulphate 24°96, calcium sul- 
phate 46°29, magnesium sulphate 11°55, no salt added, 4°86. . The two 
mixtures containing ammonium sulphate instead of arachida cake 
yielding the following results: coarse sand with calcium carbonate 
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3°86 per cent. of the nitrogen nitrified, with magnesium carbonate 
318 per cent. The remainder of the ammonia in both these cases 
had disappeared, the author supposes by conversion into carbonate 
and volatilisation. These experiments seem to the author to demon. 
strate the very great superiority of calcium sulphate as a nitrifyin 
agent, and he arranges the salts experimented with in the order of 
the figures given above.* He also draws a number of conclusions as 


to the employment of gypsum and its mode of action as a dressing 
for soils. J. M. H. M. 


Comparison of Peat and Straw Litter. By M. Ftetscuer 
( Bied. Centr., 1884, 500).—Under nine cattle was strewn, for six 
days, 250 kilos. of rye straw, and for another six days 187°5 kilos. of 
peat litter; the cattle were fed with chaff, hay, roots, and grains. The 
litters yielded, of dry matter, 17°98 per cent. (straw) and 17°11 per cent. 
(peat). The whole was analysed, and the results are given in the 
original, which show that the peat is better adapted than the straw 
to retain the easily soluble nitrogenous matter. E. W. P. 


Utilisation of Human Excreta. By K. Enater (Bied. Cenir., 
1884, 411—412).—This paper is a report of the working of a pro. 
cess in use at Freiburg for the treatment of sewage. The solid 
matters are precipitated by a preparation of manganese, and sub. 
jected to a modified process of distillation. The poudrette obtained 
contains 271 to 3°0 per cent. of nitrogen. The water from the 
operation contained 124 to 15} per cent. of solid matter with am. 
monia 0°02 per cent. This water is run into deep pits. As yet, the 
wells in their neighbourhood have not been contaminated. J. F. 


Chili Saltpetre for Sugar-beet. By F. Miter and others 
(Bied. Centr., 1884, 303).—Miiller remarks that the start given to 
the roots by this manure enables them to resist the attacks of 
insects. Eggers applied Chili saltpetre to some roots, to others am- 
monia and phosphates, all of equal money value. All roots suffered 
from wire-worm, and the saltpetered roots polarised lower in the 
middle of September, but in October no difference could be distin- 
guished between these and the other crop, except that the yield was 
higher where the Chili saltpetre had been used. In the succeeding 
year, as the saltpetre seemed to have lowered the percentage of sugar, 
part of it was replaced by phosphates, but with a similar result. 
Kahmann thinks this manure of no great value. Deecke finds the 
character of the soil an impartant factor, humous soils requiring am- 
monia, cold poor soils Chili saltpetre. Weinrich considers the ratio of 
nitrogen to phosphoric acid may be 2 : 3 without harm ensuing; but 
all concur in considering that roots manured with Chili saltpetre ripen 
the soonest. E. W. P. 


* The author does not seem to have made any examination for nitrites in his 
mixtures. Judging from the extent of nitrification, nitrites must have been present 
in most, if not in all, and their presence entirely vitiates any conclusions drawn from 
estimations by the indigo process as to the comparative amounts of nitrogen nitri- 
fied.—J. M. H. M. 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 1419 


Chili Saltpetre for Barley. By Kuawirrer (Died. Centr., 1884, 
355).—The application of this manure to barley in Posen was fol- 
lowed by an increased yield when 1 centner per morgen was given at 
one time; to apply one-half that quantity at sowing and the other 
half as top dressing was of no advantage. EK. W. P. 


Manufacture of Bone-meal. By J. Kénia (Bied. Centr., 1884, 
300—303).—Bone-meal prepared by the old and new methods, re- 
moval of the fat by steam, and removal by means of benzene, are 
compared, with the result that the modern process yields a manure 
freer of fat, and therefore far more valuable as a manure, and at a 
lower price; moreover the percentages of nitrogen and phosphates 
are raised. E. W. P. 


Manurial Experiments at Reims. By A. Manreau (Bied. 
Centr., 1884, 8383—386).—Ten farmers in the vicinity of Reims agreed 
to carry out certain experiments on similar lines. The soil of each 
plot was analysed by Joulie, and ten mixtures of manures were made 
up and applied, so as nearly as possible to supply the deficiency of 
fertilising ingredients in the soils. The whole of the plots were then 
sown with wheat. 

Unfortunately the season in which the experiment was carried out 
was most unfavourable, the winter being very wet, the spring cold, 
aud the summer rainy, so that the results differed very little in all the 
plots. The results might have been valuable had the season been 
normal, J. F. 

Manuring Barley. By H. Wirer.ina (Bied. Centr., 1884, 305). 
A mixture of 100 kilos. Chili saltpetre with 50 kilos. superphosphate 
per morgen brought the highest yield of grain and straw, whilst 
“super” alone brought less than the unmanured land. This heavy 
manuring paid for itself and left a surplus, which was not the case 
with the other plots. E. W. P. 


Potatoes with Lime as a Manure. By E. Heipen and others 
(Bied. Centr., 1884, 449—453).—Potatoes are subject to “scab,” of 
which there are two forms; the one due to Rhizoktonia solani (Kuhn) 
consists of slight elevations on the skin, and does not deteriorate the 
tuber, whilst the other penetrates deeper, forming depressions pene- 
trating below the skin. The origin and prevention of this latter form 
of disease is as yet unknown. It has heretofore been ascribed to 
lime, but fresh lime in the soil does not produce the disease, aithough 
in the second year of liming the disease appears. Some (Heiden) 
hold that the decomposition of the ammonium salts in the soil by the 
lime is the cause, but the quantity of free ammonia likely to be pre- 
sent (0°003 per cent.) is too small to cause corrosion (Mircker), 
Schulze states that potatoes manured with farmyard manure are most 
liable to the disease. Heiden finds that lime greatly assists potatoes, 
in that it sets free ammonia, which is then converted into nitrates. 
Mircker adds that this aid to ripening has been often observed, and 
it also is produced by marling, but he doubts the explanation, for 


1420 ABSTRACTS OF CHEMICAL PAPERS. 


nitrates retard instead of assisting the ripening process. In the place 
of Heiden’s theory, he proposes as a reason that lime assists the forma. 
tion of carbonic anhydride ; this then sets free a larger quantity of 
soluble nutriment, and also phosphates, which are known to assist 
ripering. E. W. P. 


Beet Culture with Artificial Manures. By Prrermann (Ann, 
Agronomiques, 10, 241—262; Bied. Centr., 1884, 370—383).—The 
experiments detailed in this paper were conducted on the loam soil of 
Gembloux, containing per hectare to a depth of 20 cm. about 
800 kilos. N, 1700 kilos. P,O;, 2000 kilos. K,O, 6200 kilos. CaO, and 
4400 kilos. MgO. Over 90 per cent. of the phosphoric acid is soluble 
in ammonium citrate. Nitrogenous manures are usually found very 
efficacious, whilst potash produces little or no effect. Although the 
soil is well supplied with phosphoric acid, the repeated use of Chili 
saltpetre alone as a manure is found after a few years to necessitate 
the addition of artificial phosphates. The special purpose of the three 
years’ experiments here described was to ascertain the best mode of 
application of the artificial manure, and the influence, if any, of the 
mode of application on the elaboration of sugar. 

Experiments were made on small plots in 1881 and 1882 with the 
manure distributed in three different ways—(1) broadcasted and 
raked in; (2) broadcasted and buried with the hoe; (3) broadcasted 
and ploughed in. In 1881, the manure consisted of a mixture of 
sodium nitrate, potassium chloride, and superphosphate; in 1882, the 
mixture contained sodium nitrate, dried blood, ammonium sulphate, 
potassium chloride, bone superphosphate, and precipitated phosphate. 
The results of both years’ experiments on the small scale were largely 
in favour of the deeper mode of burying the manure, and preparations 
were accordingly made for testing the question on a larger scale in 
1883. In order to determine the natural variation in produce of the 
different plots of the experimental field, ten plots were marked out in 
1882, and cropped without manure under precisely similar conditions. 
The weight of roots obtained on each plot varied from 59,375 to 
62,157 kilos. per hectare, mean 60,571; the leaves from 45,162 to 
58,005 kilos. per hectare, mean 50,750. The percentage of sugar in 
the roots varied from 9°13 to 10°07, mean 9°53. Having thus tested 
the homogeneity of the plots, they were in 1883 again sown with 
sugar-beet, and manured with a mixture of 500 kilos. (per hectare) of 
sodium nitrate and 650 kilos. superphosphate. The manure was 
broadcasted on the plots two days before the seed was sown, and was 
buried to the various depths required by the harrow or the plough. 
One pair of plots was left wifhout manure, and to another pair the 
manure was applied by being drilled in with the seed, The season 
was nmiuch less moist than the two previous ones, and the temperature 
of the last three months of vegetation was high. The roots were lifted 
on October 10, and were weighed, and the percentage of sugar sub- 
sequently determined in them; the leaves were also weighed. The 
following table gives a summary of the principal results :— 
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Roots per | Leaves per, Per cent. | Sp. gr. 
hectare. | hectare. | of sugar. | of juice. 


47,827 25,685 11°26 1°©610 
50,792 23,753 11 ‘67 1-0610 
59,142 32,320 11°45 1-0601 
. - $00200neeee004 57,592 30,929 11°47 1 ‘0605 
..| Ploughed in to depth of} 63,120 37,457 11°13 1°0593 
0°12 m. 
Ks Do. do. 68,332 31,892 11°49 1°0614 

.| Ploughed in to depth of} 69,574 37,029 10°94 1°0597 


0°22 m. 
* as an ee oe 69,617 37,457 11°24 1°0597 
.| Drilled with the seed on 61,986 35,317 11°19 1 -0605 
oe 60,798 42,273 10°77 1 -0567 


” ” 


The increase of crop produced by the manure is thus 18°73 per 
cent. (of the unmanured crop) when the manure is simply harrowed 
in, 33°29 per cent. when buried to a depth of 0°12 metre, 41°14 per 
cent. when buried to a depth of 0°22 metre, and 24°30 per cent. when 
buried between the rows. These results are in the same order as those 
of the two previous years, and lead the author to the following con- 
clusions :—Artificial manure composed of superphosphate and Chili 
saltpetre, with or without sulphate of ammonia or organic nitrogen, 
applied in spring on a loamy soil for the growth of sugar-beet, should 
be buried by deep cultivation. Burying by the harrow or by super- 
ficial cultivation is insufficient to extract from the manure its maxi- 
mum effect, the absorbent power of the loam being too powerful to 
allow the nutritive ingredients to descend, even in rainy seasons, to 
the deep layers of the soil whence the roots of the beet draw their 
nourishment. 

Differences in the mode of applying the manure are without sensible 
influence on the elaboration of sugar. 

Drilling in the manure with the seed delays the appearance of the 
plant by several days, and may seriously compromise the crop in a 
spring without rain and with drying winds. Under favourable 
climatic conditions the plant may regain the lost growth, but will 
not give the same crop as when the manure is buried by deep cultiva- 
tion, and the plants have consequently suffered no delay in appearing 
above ground. J. M. H. M. 


Manuring of Vineyards. By A. Srurzer (Bied. Centr., 1881, 
413).—Experiments on manuring of vines carried out by the author 
have proved as successful in 1883 as in previous years, and equally in 
favour of artificial manures. Of 100 average vines, the yield was— 


Manured with stable manure........ 79°4 kilos. 


na artificial manure...... 969 ,, 


The artificial manure employed contained 6 per cent. soluble phos- 


‘ 
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phoric acid, 2}—3 per cent. ammoniacal nitrogen, and 6 per cent. 
potash ; it costs about 14 pfenning per vine. J. F. 


Manuring of Hops. By E. Porr (Bied. Centr., 1884, 412—413), 
—Hops are considered to require heavy manuring; as a rule, stable 
manure and the cleaning of cesspits are applied to them. The author, 
after inspection of the systems pursued in various parts of Germany 
celebrated for hops, thinks the very high manuring with those organic 
matters wrong. They increase the yield at the expense of the quality, 
He thinks they should be used as a well-made and matured compost. 
Artificial manures should yield good results, 3—6 kilos. bone-meal 
per square metre with 14—2 kilos. Chili saltpetre in soils poor in 
phosphates, 6—15 kilos. potassium chloride, with or without Chili 
saltpetre, in soils poor in potash, J. F. 


Analytical Chemistry. 


A Simple Method of Estimating Halogens in the Side. 
chains of Aromatic Compounds.—By K. E. Scuuize (Ber., 17, 
1675—1676).—A weighed quantity of benzyl chloride (or a com. 
pound of similar constitution) is introduced into a flask with an 
excess of a hot saturated alcoholic solution of silver nitrate, an in- 
verted condenser adapted, and the mixture boiled for five minutes, 
The precipitated silver chloride is then filtered off through a weighed 
platinum crucible, the bottom of which is perforated and covered 
with a layer of asbestos, the filtration being assisted by a suction- 
pump. The silver chloride is washed with alcohol, then with hot 
water acidulated with nitric acid, and finally again with alcohol; the 
crucible is lastly ignited and weighed. This method has the ad- 
vantage of quickness, and is a means of distinguishing between a 
halogen in a side-chain, and a halogen directly united to an aromatic 
nucleus. Bromomethylnaphthalene may, for instance, be boiled for 
several hours with alcoholic silver nitrate without yielding silver 


bromide. A. K. M. 


Determination of Nitrogen by Combustion with Calcium 
Hydroxide. By S. W. Jounson (Amer. Chem. J., 6, 60—63).—It 
has been shown that soda-lime may be replaced by a mixture of 
sodium carbonate and calcium hydroxide, and it is found that under 
proper conditions calcium hydroxide alone may be used. Quicklime 
is slaked, dried, and powdered. Using 0°5 gram of substance con- 
taining up to 8 per cent. of nitrogen, a tube of 14 inches is long 
enough; substances richer in nitrogen require longer tubes. The 
mixture of substance and slaked lime must not quite half fill the 
tube, the long anterior layer of slaked lime must be brought to a full 
red heat before heating the mixture, and must be so kept throughout 
the combustion; the combustion may be rapid; the tabe is cooled 
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below a red heat before aspirating; cochineal is to be preferred to 
litmus as indicator in titrating the standard hydrochloric acid used 
to absorb the ammonia. In the analysis of strychnine, a very small 
quantity of substance and a long tube must be taken. A number of 
test analyses are given proving the accuracy of the method. 


H. B. 
Estimation of Ammoniacal Nitrogen in Soils. By A. Guyarp 
(Bull. Soc. Chim., 41, 337—339.)—It is proposed to estimate the total 
ammoniacal nitrogen of soils in the following way, by which not only 
are the ammoniacal salts separately estimated, but also the nitrogenous 
organic matter which is readily conyertible into ammonia. The soil 
is boiled successively with water and (1) 10 per cent. of calcium 
carbonate prepared by precipitation, which evolves ammonia only 
from ammoniacal salts; (2) 5 per cent. of magnesium oxycarbonate ; 
(3) 2 per cent. magnesium oxide (calcined magnesia); (4) 2 per cent. 
of calcium oxide (quicklime) ; (5) 0°5 to 1 per cent. of caustic soda or 
potash; these reagents decompose successively different kinds of 
nitrogenous organic matter. Lastly, the nitrogen is estimated by 
combustion with soda-lime. W. R. D. 


Estimation of Iodine in Human Urine. By E. Harnack (Zeit. 
Physiol. Chem., 8, 158 —164).—This is a criticism on Zeller’s paper. 
The author concludes from his own determinations that no reliance 
can be placed on the results obtained by the two direct methods, 
viz., by precipitation as palladium or silver iodide; he has, however, 
obtained concordant results with either of the following processes :— 
lst, evaporating the urine to dryness with excess of soda and ignit- 
ing, and then precipitating the iodine as palladium iodide in the 
extract of this residue; 2nd, by igniting the precipitate formed by 
direct precipitation with dry powdered soda, and then reprecipitating 
the iodine as before, after acidifying with hydrochloric acid. 

To account for the high results obtained by direct precipitation 
with palladium chloride solution, the author supposes the formation 
of some double compound insoluble in water (as palladium-iodine- 
creatinine). Jo. B. Ie 


Estimation of Iodine in Urine. By E. Baumann (Zeit. Physiol. 
Chem., 8, 282—290).—Baumann defends Zeller’s results and disputes 
Harnack’s statement that no reliance can be placed on the two direct 
methods; he also points out that Harnack’s high results obtained 
with palladium chloride solution are most probably due to an ad- 
mixture of organic compounds consequent on the use of hydrochloric 
acid, and not to the formation of a double compound, 

The whole paper is devoted to a defence, and the conclusions are 
directly opposed to those of Harnack. J. P. L. 


Estimation of Chlorides in Dog's Urine. By v. Merine 
(Zeit. Physiol. Chem., 8, 229—234) —Salkowski’s modification of Vol- 
hard’s volumetric method of estimating the chlorides in dog’s urine 
is liable to give too high results in consequence of the presence of 
compounds containing sulphur (thiosulphuric or thiocyanic acid), 
To avoid this error, the author precipitates the urine with an excess 
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of silver nitrate and nitric acid, and then either fuses this precipitate 
with soda and saltpetre, or warms it with zinc-dust and acetic acid, 
and estimates the chlorides, in the first case, in the watery extract of 
the fusion, in the second case in the filtrate after reduction. 

The chlorates can also readily be determined by taking another 
portion of urine and redncing with zinc-dust and acetic acid before 
precipitation, the difference between the two weights gives the 
chloride derived from the chlorate. I. PLL, 


Volhard’s Volumetric Estimation of the Chlorides in 
Urine. By M. Gruser (Zeits. f. Biol., 19, 569—570).—If nitric acid 
be used to decompose the sulphur-containing bodies which occur in 
dog’s urine, the end-reaction is much masked by the deep colour. The 
best course is to treat the urine with a little zine and sulphuric acid 
before titrating. (See also preceding Abstract.) &. Fo 


Estimation of Phosphoric Acid in Superphosphates. By E. 
Avsin (Compt. rend., 98, 1591—1594).—The insoluble phosphate in 
superphosphates is usually estimated by extraction with ammonium 
citrate solution, either at once, or, if magnesium is present, after 
previous treatment with water. Treatment with water is effected by 
triturating the phosphate and digesting with a known volume of 
water, or by exhausting it repeatedly with successive small quantities 
of water, but the results obtained by the two methods do not agree, 
In most cases, the first method gives results which are too high, the 
error being due to the presence of free acid (phosphoric and sulphuric) 
which attacks the phosphate during trituration, this effect being 
greatest with samples which form a paste when triturated, and also to 
the incomplete extraction of the magnesium phosphate. Joulie’s 
method of treating at once with ammonium citrate solution even in 
presence of magnesium, also gives results which are too high. 

Whenever phosphoric acid is precipitated as ammonium magnesium 
phosphate in presence of ammonium citrate, account must be taken 
of the solubility of the precipitate in solutions of this salt. The 
solubility ircreases with the concentration of the solution, and by 
always using the same bulk of liquid, containing the same proportion 
of ammonium salts, a correction may be introduced. C. H. B. 


Reverted Phosphoric Acid. By T. 8S. Grappine (Chem. News, 
50, 16—18; 27—28).—Experiments with natural phosphates and 
artificial soils have been described (this vol., p. 1075). The natural 
soils used were light loams, one from the truck gardens of Long 
Island, New York, one from the cotton plantations of North Carolina, 
and one from the tobacco fields of Connecticut, taken from plots upon 
which fertilisers had been spread, and large crops had been grown. 
The soils were ground to pass a 2U-mesh sieve, and 100 grams were 
taken for each experiment. A solution of an ammoniated super- 
phosphate was prepared, of which 50 c.c. contained 0°284 gram 
phosphoric acid, and this quantity was added to each portion of soil, 
the wet pasty mass being exposed in thin layers to the atmosphere for 
five days. ‘The portions were then divided into four equal parts for 
digestion with ammonium citrate solution at 40° and 65°, and with 
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water to determine the amount of phosphoric acid not reverted, 
Experiment I with Long Island garden soil showed that ammonium 
citrate solution at 65° dissolved all the phosphoric acid added to the 
soil, whilst at 40° it failed to dissolve 27°81 per cent. of the acid 
actually reverted by the soil. Experiment II with North Carolina soil 
gave the same result. In experiment III with Connecticut soil, the 
result was as in experiment I, with 29°23 per cent. undissolved at 
40°. During two days, the mixture of soil and phosphate was ve 
wet, and represented very wet lands; later it passed through all the 
stages of drought, but at no time contained less moisture than was 
observed in the fields during the summer season. Tests made with 
other portions of these mixtures showed that all the phosphoric acid 
was dissolved at both temperatures, if kept constantly saturated 
with water, owing to the ready solubility of all gelatinous precipitates 
at low temperatures. Whether phosphoric acid exists in the soil in 
combination with lime only, or also with iron and alumina, has here- 
tofore never been proved by any direct laboratory experiment, because 
no method of separation was known for these three phosphates in the 
presence of each other in the soil. The fact that a strongly alkaline 
ammonium citrate solution rapidly attacks insoluble iron and alum- 
inium phosphates, but dissolves even less of insoluble calcium phos- 
phate than when neutral, constitutes a test for distinguishing these 
phosphates. 

The author cites numerous investigators who have dealt with 
the question of phosphates in soils; he criticises results obtained 
by Albert and Volbrecht (Abstr., 1880, 571) from which these 
authors, with Millot and Joulie (Ann. Agronomiques, December, 1880), 
conclude that the amount of phosphoric acid not dissolved by 
ammonium citrate solution at 40° had become insoluble calcium 
phosphate. Had they digested at 65° the discrepancies would have 
disappeared. It is impossible to conclude otherwise than that a 
portion of the phosphoric acid was in combination as reverted iron, 
and aluminium phosphates. The physical conditions of iron and 
aluminium oxides in the soils do not seem to affect the principal 
result of these comparisons of temperature at which ammonium 
citrate solution is used. Few deposits of mineral phosphates exist 
free from iron and alumina. It is evident that superphosphates 
made from such minerals are undervalued when the reverted phos- 
phoric acid is estimated at 40°, because the oxides dissolved by the 
sulphuric acid subsequently combine in the superphosphate with 
their equivalent of phosphoric acid, and the reverted iron and 
aluminium phosphates thus formed are not all dissolved at the tem- 
perature of 40°, whereas a slight increase in temperature dissolves 
them entirely without unduly attacking the insoluble mineral. Ex- 
periments by Millot, Heyden, Stochmann, and Liebig on the rapidity 
with which the reversion of phosphates takes place are quoted, and 
the author concludes that it is evident, from the marked and positive 
results of these experiments, that the only equitable method of 
valuing the reverted phosphoric acid of a superphosphate must be 
hased on these facts; that the true method of valuation is that which 
dissolves reverted phosphates of the same degree of solubility as those. 
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which are formed when a soluble superphosphate is mixed with the 
soil. The author gives the following method of analysis of super. 
phosphates :— 

Preparation of Sample.—Pass the sample through a 12-mesh sieve. 
Moisture-—Dry 5 to 10 grams at 100°. Total Phosphoric Acid.—Dis. 
solve 2 grams in 200 c.c. flask with 50 c.c. nitric acid, with addition 
of a little hydrochloric acid if necessary, boil gently for fifteen minutes, 
cool, and fill to mark, filter, take 50 ¢.c., add 25 c.c. concentrated 
ammonia, and then nitric acid to acidity. To the hot liquid add 
molybdic solution, and allow it to remain for an hour at 65°, filter, 
wash with ammonium nitrate solution, dissolve on the filter with hot 
ammonia solution, and wash. Run in magnesia mixture from a 
burette at the rate of one drop a second, stirring constantly. Allow 
it to stand several hours, filter, and weigh. Soluble Phosphoric Acid.— 
Rub up 2 grams in a mortar with a soft rubber-tipped pestle, digest 
in 25 c.c. cold water, decant, add another 25 c.c. water to the residne, 
digest several minutes, and repeat this five or six times; pass all 
through a filter, fill up to the mark, and take out 50 c.c. and treat 
as above. Insoluble Phosphoric Acid.—Wash the residue on the filter 
into a 200 c.c. flask with 100 c.c. citrate solution, cork, and digest 
at 65° for 30 minutes. Filter the warm solution quickly, and 
wash with cold water. Return the filter and contents to the same 
flask, add 50 e.c. nitric acid, boil for 15 minutes, and estimate 
the phosphoric acid as in the total. Reverted Phosphorie Acid.—The 
sum of the soluble and the insoluble phosphoric acid subtracted from 


the total will give the reverted. d. T. 


Electrolytic Estimations. By J. Wietanp (Ber., 17, 1611—1612). 
—The author has examined the various methods of electrolytic esti- 
mations with the view to test their accuracy. Classen’s method for 
the estimation of iron in oxalic acid solution (Abstr., 1881, 1081) 
gives good results. The method applied to manganese (loc. cit.) is 
less to be recommended, whilst Riche’s method, in which a sulphuric 
acid solution is employed (Compt. rend., 85, 226), gives satisfactory 
results. Classen’s method of separating iron and manganese (Abstr., 
1881, 1081; 1882, 896) has been tested with currents of different 
strengths, but the manganese precipitate always contained a con- 
siderable proportion of iron, and his method of separating iron and 
aluminium is likewise unsatisfactory, some aluminium being thrown 
down with the iron. Parodi and Mascazini’s method of separating 
lead from an alkaline solution (Gazzetta, 8,6, 255) is not to be recom- 
mended owing to the ready oxidation of the lead, whilst the estimation 
of small quantities of this metal may be effected by Riche’s method, 
according to which a nitric acid solution is used (Ann. Chim. Phys. 
[5], 13, 508). Cadmium may be thrown down in a compact form by 
a current (U°05 ampére) from a thermopile, the negative electrode 
being a platinum dish of about 150 c.c. capacity; also by stronger 
currents from a potassium cyanide solution (Ber., 12, 759), and from 
a weak sulphuric acid solution (Amer. Chem. J., 2, 41). To estimate 
bismuth, it must be precipitated by a feeble current (0°01—0-05 ampére) 
from an oxalic or nitric acid solution. A. K. M. 
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Estimation of Calcium in Presence of Aluminium, Iron, 
Magnesium, and Phosphates. By A. Guyarp (Bull. Soc. Chim, 
41, 339—340).— Calcium. oxalate is. appreciably soluble in acetic acid 
or in alkaline acetates, the amount dissolved being proportional to 
the quantity of these substances that are present. In order to preci- 
pitate calcium from such a solution, it is necessary to add sufficient 
ammonium oxalate to convert the acetates into oxalates, and even 
then the precipitation is not complete. It is, therefore, better to 
modify the usual process for estimating calcium in presence of 
aluminium, iron, &., by adding sufficient ammonium citrate to keep 
these substances in solution, and then to precipitate with ammonium 
oxalate, when the calcium is entirely removed. In presence of mag- 
nesium, the operation should be conducted at 70—80°, at which 
temperature the ammonium magnesium phosphate is soluble. Where 
silica is present, it sometimes happens that it is also precipitated, 
carrying with it traces of iron and aluminium, in which case it is 
necessary to purify the calcium oxalate. When the calcium oxalate 
has been separated, magnesium or phosphoric acid may be determined 
in the filtrate and by the usual methods. W. R. Dz 


New Method of Estimating Carbon in Steel. By Zasoupsxy 
(Bull. Soc. Chim., 41, 428—433).—The combined carbon in cast iron, 
steel, &c., is most accurately estimated by means of a mixture of 
copper sulphate and sodium chloride. Instead of adopting the usual 
method of using aqueous solutions of these salts, the author recom- 
mends the following plan as quicker and easier. A dry mixture is 
prepared by evaporating solutions of these two salts to dryness. The 
finely powdered metal is intimately mixed with about 20 grams of 
this in a mortar, which should be surrounded by water, and sufficient 
water added to the mixture to form a pasty mass. After triturating 
for about half an hour the contents of the mortar are transferred to 
a beaker, the mortar being washed out with a solution of ferric 
chloride (25 per cent.). After the addition of some hydrochloric 
acid the liquid is heated for about three-quarters of an hour, and the 
precipitate filtered off, dried at 125—130°, and weighed. The results 
agree very well with those obtained by the older method. The 
residue, however, is not pure carbon, but a hydrate of that element, 
and if it is calculated as pure carbon the result is an error of about 
35 per cent. on the total quantity. The author has, therefore, deter- 
mined the coefficients which express the quantity of pure carbon in 
the residue. These were deduced from a number of experiments 
with different specimens of cast iron, steel, &c. The results of these 
analyses, which are tabulated in the paper, lead to the following co- 
efficients :— 


Pure specular cast iron containing no manganese 
Ferromanganese 

Ferromanganese (specular) 

WES GREG WOM ccc cccccccccccevcdccesscocescesesse 

Pure grey cast iron (Bessemer) 

Grey cast iron slightly impure, combined carbon low.... 0°655 
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Cannon and gun steel (about 0°5 per cent. of carbon).... 0°660 


Hard steel ......00. bbbessubdcadde wee 
Swedish iron 


The author states that the copper mixture method is more accurate 
than either the iodine or colorimetric methods of Eggertz. The 
quantity of pure carbon contained in the iodo-carbon residue of the 
tirst process is often much less than the reputed amount (60 per cent.), 
In the case of Swedish iron, the author found in two different residues 
50°9 per cent. and 48°6 per cent. of pure carbon. The second method 
requires much practice, and does not give comparable results with 
metals of different origin. W. R. D. 


Estimation of Chromium. By H. Bavusieny (Bull. Soc. Chim., 
41, 291—301).—The usual process for estimating chromium b 
precipitation as trioxide is inaccurate, owing to the facility with which 
this compound combines with metallic oxides, which are consequently 
precipitated with it. The author strongly recommends Storer’s 
process, in which the chromium is oxidised to chromic anhydride by 
means of nitric acid and potassium chlorate. Chromium is separated 
from iron or aluminium by first oxidising with nitric acid and potas- 
sium chlorate, and adding to the cold liquid a slight excess of 
hydrogen sodium carbonate, when the iron or aluminium is precipitated, 
and after washing with a dilute solution of the carbonate is dried, 
ignited, and weighed in the usual manner. Ammonia cannot be used 
as the precipitant, for by the action of the oxides of chlorine on it 
compounds are formed that reduce the chromic anhydride, and the 
trioxide is precipitated. The chromium is estimated in the filtrate 
by acidifying with sulphuric acid, adding ammonia, and saturating 
the liquid with hydrogen sulphide. After boiling, the chromium 
hydroxide is collected and washed. To completely free it from 
alkalis it is dissolved in hydrochloric acid, and reprecipitated in the 
cold withammonia. Any iron that may have escaped precipitation can 
be recognised in the precipitate by oxidising it with nitric acid and 
potassium chlorate, evaporating to dryness at 100°, and after dis- 
solving the residue in a few drops of water, precipitating the iron with 
ammonia. In presence of alkalis, the same process may be followed, 
but the chromium oxide should be tested for alkalis by strongly 
heating, when a chromate is formed and can be recognised in the 
usual way. When the quality of alkali is large, a loss may occur 
from the volatilization of chromic anhydride, accompanied by reduc- 
tion and deposition of chromium trioxide in a crystalline form. 
The author has noticed that this occurs when a dichromate is heated 
for some hours at a red heat. In cases where chromium occurs 
alone, it is estimated by precipitating as lead chromate with lead 
acetate. Precipitation as mercurous chromate is not accurate in 
presence of ammoniacal salts, particularly the nitrate, as the chromic 
anhydride is more or less reduced. W. R. Dz 


Estimation of Arsenic. By C. Hourunor (Zeitschr. Anal. Chem., 
1884, 378—390).—The gravimetric estimation of arsenic when it is 


ANALYTICAL CHEMISTRY. 1429 , 


present as arsenic acid, and especially when it is weighed, as 
customary, a8 ammonium magnesium arsenate presents so many 
difficulties, and requires so much attention, that the author examined 
a method first proposed by Mohr, but afterwards abandoned by 
him, and which consists in the reduction by SO, and titration of the 
arsenious acid produced by standard iodine. Very careful experi- 
ments established that on evaporating arsenic acid with hydrochloric 
acid to dryness, no trace of arsenic is volatilised, and that on 
subsequent addition of abundance of sulphurous acid solution the 
arsenic acid is completely reduced. 

The author operates as follows: in case of precipitates containing 
As,S, and sulphur, he oxidises with HNO, or HCl and KCIO,, 
evaporates to dryness, adds 300 c.c. of strong sulphurous solution, 
heats on the water-bath for about two hours, expels the acid by 
subsequent boiling down to about one half, and after cooling 
neutralises with acid sodium carbonate, and titrates with iodine. 
The reagents used mnst be quite pure, and atmospheric dust must be 
carefully excluded. The results are quite accurate. O. H. 


Analysis of Type Metal. By F. Weir (Zeitschr. Anal. Chem., 
1884, 348—349).—2 grams of the alloy are heated in a flask with 
nitric acid, the excess of the acid is removed, hydrochloric aeid is 
added, and the mixture is boiled until iodised starch-paper is no longer 
affected. The solution is made up with tartaric acid solution to 200 
c.c. In 10 c.c. of this, the antimony is titrated with stannous chloride 
(Weil’s method, “ Fresenius’ Quantitative Analysis,” 6 ed., p. 542). 

2 grams of the metal are oxidised with nitric acid, and the mix- 
ture of SbO, and SnO, weighed together, the tin being obtained 
by subtracting the amount of antimony previously found. The lead 
is estimated in the filtrate in the usual manner. 

The object of the method is to avoid the troublesome separation 
of antimony and tin. O. H. 


Estimation of Molybdenum and Tungsten. By O. v. p. 
Prorpten (Chem. News, 50, 18—19).—1. Gravimetric methods.—The 
author finds that the reduction to metal can be effected in a crucible, 
with a perforated cover, by means of a good gas-blast. He uses a 
platinum crucible and passes in a current of hydrogen through an 
earthen tube. In the analysis of ammonium molybdate, he heats the 
sample in the crucible at 170° for some hours in an air-bath, thus 
avoiding spirting. If the temperature is raised higher, say to 200°, 
there is a slight loss by sublimation. The crucible is then heated 
gently in a slow current of hydrogen to superficial reduction. In 
order to guard against possible loss by sublimation, the aperture of 
the gas delivery pipe is wrapped in a sheet of platinum, running to 
a point below and fitting into the aperture of the lid, with which it is 
weighed. After the heat has been gradually raised, the complete 
reduction is effected in the highest heat of a good gas-blast in a 
strong current of hydrogen. This method is applicable for all 
neutral solutions containing molybdiec acid, if combined with pre- 
cipitation by mercurous nitrate as proposed by H. Rose. The cold 
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concentrated solution, exactly neutralised and freed from carbonic 
acid, is mixed with excess of the nitrate, and filtered after a few hours, 
Particles which adhere to the beaker are dissolved off with hot nitric 
acid and evaporated in a platinum crucible. The main precipitate, 
when dry, is separated from the paper and placed in the crucible, 
The portions adhering to the paper may be rinsed into the crucible 
with hot nitric acid ; or the filter is carefully folded up and ignited, 
so that the particles may be reduced by the carbonaceous matter 
before molybdie acid can sublime away. The reduction to metal is 
then effected as above. For the analysis of acid solutions containing 
molybdiec acid, the reduction of molybdenum trisulphide to the 
bisulphide is recommended as described by Liechti and Kempe. It 
requires more time than the reduction to metal, and the conclusion of 
the reduction is not so distinctly marked. The bisulphide obtained 
must not be too strongly ignited in the hydrogen current. 

The gravimetric determination of tungsten is much less difficult. 
The method of Berzelius—precipitation with mercurous nitrate—is 
convenient and gives good results. Scheele’s method—evaporation 
of the solution with hydrochloric acid, exactly as for silica—is also 
good. 

2. Volumetric methods —The solution of the salt is mixed, for 
molybdenum, with 50—60 c.c., and for tungsten with 70—80 c.c. of 
hydrochloric acid of 27 per cent. There are then added for molybde- 
num, 8—10 grams, and for tungsten 14—15 grams zinc in the form 
of rods, and in as large pieces as possible. The solution may contain 
0°3 gram molybdic oxide, or 0'1 gram of tungstic oxide; in the latter 
case, the solution is previously heated on the water-bath, and the 
hydrochloric acid and zinc are then added ; the deposition of tungstic 
oxide in a solid state is thus avoided. Towards the end of the 
reduction, a little heat may sometimes be applied to the molybdenum 
solution with advantage. When the molybdenum solution has become 
yellow, and that of tungsten red, the flask is cooled—in the case of 
tungsten with especial care. The remainder of the procedure is 
different. The molybdenum solution is poured into a porcelain 
capsule containing 40 c.c. dilute sulphuric acid, and 20 e.c. of manga- 
nous sulphate solution free from ferrous salt, and containing 200 
grams per litre. An equal volume of water is added, and a dilute 
solution of standard permanganate is run in. The results are 
accurate : 


1 e.c. KMnO, = 0:0007521850 = 0°00451311M09,,. 


The reduced tungsten solytion is rinsed qnickly into a capsule in 
which there is an excess of permanganate, 70—100 c.c. dilute sul- 
phurie acid, 40 c.c. manganous sulphate solution, but otherwise no 
water. Not until the flask has been rinsed out is the liquid diluted to 
1 litre. In presence of such large quantities of hydrochloric acid the 
manganous sulphate exerts its power of transferring oxygen only in 
concentrated solutions. Quick working is essential. An excess of 
ferrous sulphate is now run in, and the solution is finally titrated with 
permanganate. a 
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Analysis of Potable Water. By W. Bacumever (Zeitschr. Anal. 
Chem., 1884, 353—359).—The author shows that in Kubel-Tiemann’s 
method of measuring the amount of “ oxygen absorbed,” the length 
of boiling, and the quantity and concentration of the acid employed, 
have a material influence on the result. O. 


Determination of the Flashing Point of Petroleum. By J. T. 
Sropparp (Amer. Chem. J., 6, 18—23).—Beilstein (Zeitschr. Anal. Chem., 
22, 309) has come to conclusions differing from those of Stoddard 
(Abstr., 1883, 383, 517). The method employed is a modification of 
Liebermann’s (Abstr., 1882, 1326). 

It is shown that the flashing point does not depend as stated by 
Beilstein upon the length and diameter of the oil-cylinder employed, 
somuch as upon the dimensions of the vapour space above the surface 
of the oil. The quantity of oil to be used is 50 c.c., the cylinder, 
25—4 cm. in width, must then have a vapour space of 6—4 cm., and 
the continuous air current should be strong enough to maintain a foam 
of at least 1 em. By this method, the lowest flashing point which can 
be accurately determined is obtained ; an approximate and a final test 
are made. H. B. 


Analytical Estimation of the Three Xylenes in Coal-tar. 
By A. Revrer (Ber., 17, 2028—2029).—The author disputes the 
accuracy of the method proposed by Levinstein (this vol., p. 898), as it 
has been shown by several writers that pure metaxylene cannot be 
obtained by treating the mixture of xylenes with dilute nitric acid, 


whilst stronger nitric acid such as is recommended by Levinstein attacks 
metaxylene, although more slowly than its isomerides. The author 
has converted 1 kilo. of pure metaxylene by a few successive treat- 
ments with nitric acid (2 vol. acid of 1°4 with 3 vol. water) into a 
crystalline mass consisting of metatoluic acid, together with a small 
quantity of an aldehyde. Isophthalic acid was not formed. Para- 
xylene is attacked by ordinary sulphuric acid, although with con- 
siderably more difficulty than its isomerides. A. J. G. 


Detection and Estimation of Small Quantities of Carbon 
Bisulphide in Air, Gases, Thiocarbonates, &c. By Gasrine 
(Compt. rend., 98, 1588—1590).—The gas or vapour to be tested is 
carefully dried, and then passed through a concentrated solution of 
recently fused potassium hydroxide in absolute alcohol. The presence 
of even traces of water seriously diminishes the delicacy of the 
reaction. The alcoholic solution is afterwards neutralised with 
acetic acid, diluted with water, and tested for xanthic acid by adding 
copper sulphate. 

In order to determine the distribution of carbon bisulphide intro- 
duced into the soil (Compt. rend., 1877), 250 c.c. of the air in the 
soil is drawn by means of an aspirator through sulphuric acid, and 
then through bulbs containing the alcoholic potash. For quantitative 
determinations, a larger quantity of air must be used, and the xanthic 
acid formed is estimated by means of the reaction 2C;H,OS, + I, = 
2C,;H,OS, + 2HI. The alkaline solution is slightly acidified with 
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acetic acid, mixed with excess of sodium hydrogen carbonate, and 
titrated in the usual way with a solution of iodine containing 
1°68 grams per litre, 1 ¢.c. of which is equivalent to 1 mgrm. of 
carbon bisulphide. 

To apply this method to thiocarbonates, about 1 gram of the 
substance, together with about 10 c.c. of water, is introduced intoa 
small flask and decomposed by a solution of zinc or copper sulphate, 
the flask being heated on a water-bath, and the evolved carbon bisul- 
phide pussed first through sulphuric acid and then into alcoholic 
potash. In the case of gaseous mixtures of carbon bisulphide, 
nitrogen, hydrogen sulphide, carbonic anhydride, carbonic oxide, and 
water-vapour, the gas is passed through a strong aqueous solution of 
potash, then into sulphuric acid, and finally into alcoholic potash. 
The thiocarbonate formed in the first flask is decomposed by treat- 
ment with copper or zinc sulphate as above, and the xanthic acid 
obtained is added to that formed in the third flask, and the whole 
titrated with iodine. C. H. B. 


Wine Analysis. By J. Nesster and M. Barra (Zeitschr. Anal. 
Chem., 1884, 318—323).—For the quantitative estimation of magenta 
in wine, the following modification of Faliére’s method is recom- 
mended : 100 c.c. of the wine are mixed with 5 c.c. strong ammonia, 
and well shaken with 30 c.c. ether. 20 c.c. of the ether are drawn 
off and evaporated in a little basin containing a thread of white wool 
5cm.long. Other threads are then dyed with known quantities of 
magenta, and from the comparison of tints the amount of the added 
colouring matter in the wine is inferred. As little as 2 mgrms. per 
100 litres may thus be determined. The standard woollen threads, 
fused into glass tubes, and kept in the dark, do not alter in tint 
when kept. 

The authors determine the amount of tannin as follows: 12 c.c. of 
wine are mixed with 30 c.c. alcohol; pectinous and albuminous 
substances are precipitated. Of the filtrate, 35 c.c., corresponding with 
10 c.c. of wine, are evaporated to about 6—7 c.c., transferred to a 
conical test-tube tapering from 16 mm. to 8 mm., and divided into 
ys c.c. Sodium acetate and ferric chloride are added, and after 24 
hours’ standing the precipitate is measured, 1 c.c. corresponding 
with 0°033 per cent. tannin. O. H. 


Estimation of the Dry Extract of Wine. By E. H. Amacat 
(Compt. rend., 99, 195—197).—The wine is boiled until its volume 
is reduced to one-half, in order to expel alcohol, and is then brought 
back to its original volume by addition of water, and its sp. gr. 
determined. The amount of dry extract in the wine is very nearly, 
although not exactly, proportional to the difference between its sp. gr. 
and unity. This method gives strictly comparable results. . 
C. H. B. 

Estimation of Dry Substance in Wine and Must. By R. 
Ucsricut (Landw. Versuchs-Stat., 30, 425—427).—The sacchari- 
metric tables of Balling, Steinheil, and Schultze-Ostermann agree 
fairly with each other, and are correct as tested by the author, whose 
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experiments were carried out on samples free from water, and at a 
aniform temperature of 15°; the subjoined table shows the close 
agreement of the results. The author thinks the table could be used 
to ascertain the amount of dry extract in wines and must from their 
sp. gr. Wines poor in sugar and containing relatively high propor- 
tions of glycerol cannot be so readily estimated, but glycerol in 
aqueous solutions can readily be valued in this way. 

In order to eliminate the probable error in pyknometric estimation 
of dry substance, the author adds 0°39126 per cent. for every 1 per 
cent. of glycerol present in the wine; he is engaged on experiments 
to eliminate similar errors due to acetic acid. 


Weight Brix. Gerlach. | Chancel. | Schulze- 

of re | Ostermann.| ©2”¢el. | gaiomon. 
matter Aromatic | Invert Dextrose. 

per cent. Cane-sugar. extract. sugar. 


Sp. gr. at 15°C. Water also at 15°C. = 1. 


“00196 _ 1-00197 _ — 
‘00393 | 1°00370 | 1°00393 | 1°00380 | 1°00382 
*01981 1°01937 | 1°01996 | 1°01967 1 01970 
04028 | 1°03985 | 1°04061 1°04024 | 1:°03983 
‘06150 | 1°06111 | 1°06200| 1°06151 1 ‘06087 
‘07903 | 1°07860  1°07966 | 1°07890 | 1:07829 
"08349 | 1°08313 _— 1°08333 | 1°08273 
*10631 1°10597 | — 1°10597 | 1°10462 
*12995 _ _ _ 1°12718 


Pe et et et et 


0°5 
1°0 
5-0 
0-0 
5°0 
9°0 
0-0 
5°0 
0°O 


J. F. 


Method for the Determination of the Molecular Weight and 
Atomicity of the Higher Fatty Alcohols. By C. Hett (Annalen, 
223, 269—283).—By heating primary fatty alcohols with soda-lime, 
hydrogen is evolved according to the equation R.CH,OH + NaOH 
= R.COONa + 2H:. The author endeavoured to found a method of 
determining the molecular weight of the higher alcohols on the 
measurement of the hydrogen so evolved, but finds that only about 
90 per cent. of the hydrogen indicated by the above equation is 
given off. The cause of this deficiency could not be ascertained. 
The method can, however, be used in discriminating alcohols from 
aldehydes, in ascertaining whether an alcohol is primary, and whether 
monohydric, dihydric, &c. A. J. G. 


Alkaline Bismuth Solution as a Test for Glucose in Urine. 
By E. Nytanver (Zeit. Physiol. Chem., 8, 175—185).—As the determi- 
nation of glucose in urine with Fehling’s solution is liable to error, 
owing to the presence of other reducing bodies, uric acid, creatinine, 
&e.; the author has made a series of experiments with the view of 
ascertaining the conditions under which the above reagent is most 
sensitive and accurate. He prepares the solution in the same manner 
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as Almén, except that he substitutes for the strong potash a solu- 
tion of soda containing different percentages of Na,O, 3, 6, 7, 12, and 
17 per cent. (2 grams of bismuth subnitrate, 4 grams Rochelle salt, 
and 100 c.c. of soda solution); the undissolved bismuth salt is filtered 
off. The general results shortly stated are as follows: A solution 
containing 8 per cent. Na,O, added in the proportion of 1 part of 
reagent to 10 of urine, is the most sensitive and gives the best results, 
0°025 per cent. of glucose being easily detected. A larger percentage 
of soda or addition of the reagent is to be avoided. The albumin, in 
cases of albuminous urine, should first be removed, as if present in 
quantity it vitiates the result to some extent. The author has made 
no experiments to determine whether lactose can be estimated in the 


urine. & 5. i 


Volatility of Glycerol at 100°. By J. Nesster and M. Barru 
(Zeitschr. Anal. Chem., 1884, 323—332).—Dry pure glycerol is volatile 
to a considerable extent at 100°, the amount of loss varying with the 
mode of heating, the shape and material of the vessel, and the surface 
exposed. Thus 1 gram heated in a water-oven in a platinum basin 
80 mm. diameter lost during the first two hours 46 mgrms., during 
the second two hours 29 mgrms., in the three succeeding hours 
21 mgrms. The loss on 0°5 gram similarly heated was the same. 
On the open water-bath, the loss per hour varied from 29 to 39 mgrms. 
When the vessel holding the glycerol is of glass the loss is less, other 
circumstances being equal. 

When aqueous or alcoholic solutions of glycerol are evaporated, the 
loss varies both with the strength of the solution and the volume of 
the water to be volatilised. It is in all cases very considerable. 

O. H. 

Valuation of Calcium Tartrate. By L. Weicerr (Zeitschr. 
Anal. Chem., 1884, 357—365).—5 grams of the finely-powdered 
substance are heated with 30 c.c. of a 10 per cent. potassium carbon- 
ate solution for two hours, the solution is filtered, concentrated to 
5 c.c., and mixed with an equal amount of strong acetic acid and 
100 c.c. of 90 per cent. aleohol. After a few hours’ standing, the 
hydrogen potassium tartrate is separated, washed with alcohol, and 
titrated with standard alkali. 

If calcium carbonate is present at the same time and this has to be 
estimated, ordinary volumetric methods cannot be employed, and the 
carbonic acid has to be determined directly by Scheibler’s apparatus 
or some similar method. O. H. 


Estimation of the Volatile Fatty Acids in Butter Analysis. 
By C. E. Scumiyrr (Ann. Agronomiques, 10, 262—268).—Having in 
&@ previous paper recommended Angell and Hehner’s process for 
the estimation of the volatile fatty acids in samples of butter, the 
author now enumerates some objections to its use, and recommends as 
more convenient and delicate Reichert’s process, carried out with 
certain modifications, as follows :— 

2°50 grams of butter-fat are taken for the analysis. The butter 
must be purified by drying it, and decanting the melted fat through 
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a filter, as the presence of salt in the purified fat will cause the results 
to be too high. The butter is saponified with an alcoholic potash solu- 
tion, as in Hehner’s process, and the saponified solution, which should 
measure 70—80 c.c., is introduced with some pieces of pumice into 
the flask of Boussingault’s distilling apparatus for the estimation of 
ammonia. 10 c.c. of medicinal phosphoric acid (sp. gr. 1°45) are 
added, and the liquid is distilled until the beaker in which the dis- 
tillate is received is filled up to a mark at 60c.c. The distillate is 
then directly titrated with standard sodium hydroxide of normal 
strength. Four sampies of pure Flemish butter required 13:0, 13°50, 
14-0, and 14°3 c.c. of soda. Two other samples of pure butter each 
required 13°5 c.c. soda, but when analysed by Hehner and Angell’s 
process, one gave 89°15 per cent. of insoluble fatty acid, and the other 
88°57 per cent. A sample of goat’s milk butter tested by Reichert’s 
process required 13°58 c.c ‘soda, and a sample of ewe’s milk butter 
1365 c.c. A mixture of 4 parts oleomargarine with 1 part of 
genuine butter required 2°7 c.c. The author mentions that in some 
cases butyric acid is purposely added to oleomargarine in concocting 


artificial butter. J. M. H. M. 


Estimation of the Fat in Skim Milk. By W. Freiscumann and 
others (Bied. Centr., 1884, 336—338).—The estimations made of fat 
in milk by evaporating with sand or by the aréometric process are 
very closely concordant, but when the milk analysed has been 
skimmed there is a large discrepancy between the two methods, the 
evaporation process being the lowest ; if twice the usual amount of 
sand is used, the results are better, but the difference is even then 
0125 per cent. of the whole; consequently Fleischmann employs 
plaster of Paris: 10 grams of milk are evaporated down with 35 of 
plaster of Paris, and then extracted with ether for three hours; the 
error is thus reduced to 0°05 per cent. In consequence of these results, 
all early analyses of skim milk must be used with caution. Schrodt and 
Hansen publish a similar account of their experience with skim milk ; 
and, in addition, Schrodt states that more dry matter is found by 
employing sand than when the plaster is used, viz., 0°198—0°246 per 
cent. E. W. P. 


General Method of Examining Fats. By Hist (Dingl. polyt. J., 
253, 281—295).—As the chemical composition of the various fats is 
very similar, an attempt is rarely made to ascertain their constitu- 
tion, the examination of the substances which as “natural consti- 
tuents ” accompany fats being considered of more value in judging of 
their quality. The term “ natural constituents ” is applied to colour- 
ing matters, resins, nitrogenous substances, &c. Owing to the fact 
that the estimation of these substances is limited in its application, 
and that the qualitative composition of the various fats is very 
similar, those methods only are useful which are based on quantita- 
tive determinations, whether of chemical or physical nature. Such 
methods, which the author calls “ quantitative reactions,” afford 
valuable indications of the purity of fats, as they are intimately con- 
nected with their chemical constitution. Qualitative tests are of 
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valne in doubtful cases, and serve to control the conclusions drawn 
from the results of the “ quantitative reactions.” After referring to 
the ordinary methods employed for the examination of fats, the author 
gives a detailed account of his process called the “ iodine-addition 
method.” This method is based on the following considerations :— 
Almost all fats contain members of three groups of fatty acids, viz., 
acids of the acetic acid series (stearic and palmitic acids), acids of 
the acrylic acid series (oleic and erucie acids), and acids of the tetr. 
oleic acid series (linoleic acid). Chemically, these groups of fatty 
acids show characteristic differences in their behaviour towards 
haloids. Whilst the first group remains unaltered under ordinary 
conditions, the second group takes up two haloid atoms very readily, 
and the third group four atoms. Accordingly, members of the first 
group are recognised as saturated fatty acids ; whilst those belonging 
to the second and third groups are regarded as unsaturated fatty acids. 
If, therefore, the addition of a haloid to a fat can be effected under 
circumstances which exclude the formation of substitution-products, 
and the quantity of haloid added can be determined with certainty, a 
constant for each fat is obtained, the magnitude of which corresponds 
with the character and quantity of the unsaturated acids present. 
Theoretically the following amounts of iodine are absorbed by un- 
saturated acids in fats :— 


Grams iodine taken up by 
Fatty acids. Formula. 100 grams fatty acids. 


Hypogoeic acid CieH» Oz 100°00 


Oleic acid ° C,,.H,,0. 90°07 
Erucic acid C»Hy.O, 75°15 
Ricinoleic acid CisHy,0, 85°24 
Linoleic acid ........ CieHosO. 201°59 


The action of iodine on fats being too slow, an alcoholic solution of 
iodine in the presence of mercuric chloride was used. This mixture was 
found to act on unsaturated fatty acids at the ordinary temperature, 
chlerine and iodine addition-products being formed, whilst the satu- 
rated acids remained unaffected. This mixture acts on free fatty acids 
in a similar manner. The amount of iodine which a fat is capable of 
absorbing was determined by treating a weighed quantity of the fat 
with a measured quantity of a standard alcoholic solation of iodomer- 
curic chloride, and estimating the excess of iodine by titration with a 
solution of sodium thiosulphate. The percentage of iodine taken up by 
the fat is called the “iodine number.” The subjoined table (p. 1437) 
illustrates the results obtaingd by treating a number of fats in the 
above-described manner. In most cases, the fatty acids were sepa- 
rated simultaneously, and their melting and solidifying points 
determined. , 

It will be seen that the drying oils give the highest iodine numbers, 
the non-drying vegetable oils are the next in order, then come the 
liquid and lardaceous animal fats, and finally the solid fats. The iodine 
number does not, however, indicate the drying properties of an oil, 
although with it the extent to which the oil thickens or dries up 
increases, and the capability to form elaidin diminishes. . B. 
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Reaction for Pyridine Bases. By A. W. Hormann (Ber., 17, 
1908—1909).—The author some time ago (Abstr., 1881, 921) described 
a peculiar reaction which takes place when the methiodide of a 
pyridine is heated with a caustic alkali. A very characteristic 
odour, probably due to a methylated pyridine, is produced. The 
author proposes to use this as a test for pyridine bases. A drop 
or two of the base and the same quantity of methyl iodide are 
warmed together in a test-tube, then mixed with powdered potash, 
just moistened with water, and the whole heated, when the charac- 
teristic odour is produced if a pyridine-derivative be present. The 
smallest trace of a pyridine base may be detected in this way. The 
odour is something like that of a mixture of mustard oil and isonitrile, 
and also somewhat resembles that given by quinoline bases when 
similarly treated. It is most characteristic, and when once smelt will 
never be again mistaken. i. F. F. 


Estimation of Amides in Vegetable Extracts. By E. Scuuizr 
(Landw. Versuchs-Stat., 30, 459—467).—In continuation of previous 
experiments, the author examines the different processes; in the present 
series, he employs sulphuric instead of hydrochloric acid. 2 grams of 
crystalline asparigine were treated with 5 c.c. of pure concentrated 
sulphuric acid (= 8°79 grams H,SO,) and about 100 c.c. of water, 
connected with an upright condenser and boiled for certain periods ; 
on cooling, the fluid was nearly neutralised with soda, leaving but a 
trace of free acid, made up to 200 c.c. (in two of the experiments 
soda was not added, but the boiling was continued longer), 40 c.. 
were then distilled with magnesia, and the ammonia estimated by a 
standard solution. The quantity of ammonia obtained by two hours’ 
boiling was so near the theoretical amount that the author believes 
the whole of the asparagine to have been decomposed. On reducing 
the quantity of acid, the results were not so accurate, and the boiling 
had to be prolonged. Experiments made according to Schlésing’s 
method show that when solutions are nearly neutralised with soda, 
prior to the addition of milk of lime, the ammonia comes off very 
slowly, not being finished even in 72 hours. J. F. 


Indigo Assaying. By C. T. Lee (Chem. News, 50, 49).—For 
several years, the author has used a method by sublimation, which 
has been uniformly satisfactory. Indigo-blue sublimes readily, and, 
by a careful regulation of temperature, can be separated from the 
other components of indigo, indigo-brown, indigo-red, mucilaginous 
matter, &c. Platinum trays 7 cm. long, 2 cm. wide, and 3- 4 mm. 
deep, are used. About 0°25 gram of finely-powdered indigo, which 
has been dried at 100°, is taken. It is spread uniformly and the tray 
very carefully heated on an iron plate, covering with a flat iron arch 
when volatilisation commences. The time required is from 30 minutes 
to two hours. The heat must not be so high as to cause the formation 
of yellow vapours. The results are constant within } per cent. ’ 
J. T. 

Action of Air on Solutions of Tannin and the Estimation 
of Tannin. By A. Guyarp (Bull. Soc. Chim., 41, 336—337).—The 
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author finds that air which has been purified by passing through a 
series of tubes containing potash solution, cotton-wool, soda-lime, 
and calcium chloride, has no action on either concentrated or dilute 
solutions of pure tannin. The usual decomposition which is noticed 
when solutions of tannin are exposed to the air, and which results in 
the formation of gallic acid is, therefore, probably due to atmospheric 
particles or ferments, which act without the co-operation of oxygen. 
It is otherwise with an alkaline solution of tannin, which is rapidly 
attacked by purified air, the tannin undergoing a process of combus- 
tion, provided an excess of air is allowed to pass through it. For 
this reason Terreil’s process for the estimation of tannin is only valid 
in presence of a limited supply of air. The best reagent for separat- 
ing tannin from gallic acid is a solution of lead acetate acidulated 
with acetic acid ; as it precipitates the tannin only, the lead compound 
may be collected and decomposed with dilute sulphuric acid, and the 
filtered liquid titrated with potassium permanganate. The gallic acid 
may also be estimated in the filtrate from the lead compound by 
potassium permanganate. W. R. Dz 


Tannin. By F. Musser (Dingl. polyt. J., 253, 341—343).—The 
author found two acids in oak-bark which are precipitated by gelatin 
and oxidised by potassium permanganate, hence the determination in 
the case of a mixture of both acids is attended with inaccuracies, 
owing to the difference in the ‘‘ permanganate values ” of these acids. 
It is therefore proposed to treat the extract of oak-bark with ethy! 
acetate, and repeat this operation until the clear ethereal solution 
ceases to give a blue coloration with ferric acetate. The ethyl acetate 
is said to contain the tannin of oak-bark, whilst the aqueous solution 
contains the tannic acid of “ oak-red.” As this method is too lengthy, 
the author recommends titration with iodine, the mode of procedure 
being described in detail in the original paper. 

German barks contain 7—8 per cent. oak-bark tannin and 6—10 
per cent. oak-red tannin. As the latter may be used with advantage 
for tanning purposes, the valuation of oak-bark according to the per- 
centage of oak-bark tannin, no longer suffices, and_it becomes neces- 
sary to consider also the quantity of oak-red tannin in the assay of 


barks. D. B. 


Estimation of Extract of Malt. By K. Kruis (Bied. Centr., 
1884, 428).—The author finds different methods of estimation to 
yield different results; he recommends Stolba’s process with slight 
variations, viz., to digest 100 grams malt in 400 e.c. water for one 
hour at the ordinary temperature, then heat to 60°, at which keep it 
for three hours, cool, dilute to 1 litre, and filter, take the sp. gr., 
calculate by Balling or Schulze’s tables the percentage of extract, and 


multiply by 10. J. F. 


Testing Sulphured Hops. (Bied. Centr., 1884, 369.)—The hops 
are to be washed, the wash water treated with zinc and hydro- 
chloric acid in a flask, and the evolved gas to be tested for sul- 
phuretted hydrogen. It sometimes happens that unsulphured hops 
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yield snlphuretted hydrogen when treated as above. When bleached 
and unbleached hops are mixed, at least 10 grams must be used in 
the analysis—the washing does not remove all the sulphur. 

To detect sulphurons anhydride in beer and wine, the distillate of 
their liquors must be treated with iodine, and the resulting sulphuric 
acid precipitated by barium chloride. E. W. P. 


Estimation of the Total Nitrogen in Urine. By Parr and 
LenMann (Zeit. Phys. Chem., 8, 200—213).—-The authors have ex- 
tended the process Kjeldahl described in the Zeitschr. Anal. Chem., 
1883, for the estimation of nitrogen in food-stuffs and organic com- 
pounds generally, to the determination of the total nitrogen in urine, 
feces, &c. The general mode of procedure is as follows :—A mea- 
sared or weighed quantity of the sample is boiled in a flask with 
fuming sulphuric acid until a colourless solution is produced; this 
is usually complete after two hours. The solution is then oxidised 
by adding gradually small quantities of powdered potassium perman- 
ganate “until the solution is of a deep green. After cooling, it is 
diluted with water, and an excess of alkali is added. The distillation 
of the ammonia is at once commenced, the distillate being passed 
into acid, and the ammonia afterwards estimated by any of the usual 
methods. In order to avoid the violent bumping that usually accom- 
panies the concentration of the alkaline liquid, a current of steam is 
passed through the flask. By this means the last traces of ammonia 
can be easily obtained without any fear of bumping. The figures 
obtained by this process agree very closely with those given by 
Dumas, or Will and Varrentrapp’s method. 


Technical Chemistry. 


A Filter yielding Physiologically Pure Water. By C. Cuax- 
BERLAND (Compt. rend., 99, 247—248).—The water is filtered under 
pressure through biscuit porcelain, and is thus obtained entirely free 
from microbes and germs, although originally very impure. After 
being used, the filter can be cleaned by brushing and heating to a 
moderately high temperature in order to destroy the arrested organic 


matter. C. H. B. 


Antiseptic Action of Nickelous Chloride. By H. Scuvuiz 
(Bied. Centr., 1884, 360).—A solution of 1 gram nickelous chloride 
per litre preserves fibrin. Solutions of 0°5—5 per cent. strength 
were employed on Aspergillus glaucus sown in bread ; these were pre- 
vented from growing. The action is referred to the great affinity of 
this salt for ammonia. E. W. P. 


Borax as an Internal Disinfectant. By HE. pe Cron (Compt. 
rend., 99, 147—148).—The author some time ago confirmed Dumas 
observations as to the antiseptic properties of borax, and showed that 
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this salt can be introduced into the human body in quantities 
amounting to L5 grams per diem, without producing any functional 
disturbance. He now proposes the internal administration of borax 
(with food, in quantities of about 6 grams per diem) as a preventative 
against cholera and other epidemics due to microbes. The borax will 
not only exert a direct action on the microbes in the alimentary 
canal, but will also be absorbed into the blood and attack the bacilli 
which have penetrated into it. A solution of borax or boric acid may 
also be used for washing. During the violent cholera epidemic in 
Italy in 1864-65, the workmen in the seven boric acid factories at 
Lardarello escaped the epidemic, whilst a village 3 kiloms. distant lost 
a third of its population. C. H. B. 


Recovery of Ammonia from the Gases of Coke-ovens. By 
C. Winkter (Dingl. polyt. J., 253, 374—376).—The author doubts 
the possibility of success in endeavonring to recover ammonia from 
coke-oven gases by the methods hitherto adopted, in which the reco- 
very of ammonia is added to the ordinary coking process, without 
attempting to effect an alteration in the same. He suggests that 
trials should be made with an experimental oven of the ordinary 
form, and the latter heated by means of a special generating furnace, 
instead of utilising the hot gases evolved during the process of car- 
bonisation. It would thus be possible to determine the amount of 
heat required for coking purposes and the conditions under which the 
best and densest coke is produced and the largest yield is obtained. 
The properties of the volatile products of distillation could be studied 
simultaneously, the yield of tar and ammonia established, and expe- 
riments be made to ascertain the most suitable arrangement for 
cooling the gases. It would be interesting also to determine the 
evaporative power of the hot gases, their fuel value after cooling, and 
how far it would be practicable to utilise them for heating the coke 
ovens. Finally, it would be useful to study the question of increasing 
the yield of ammonia by the addition of alkaline or chlorinating sub- 
stances to coal. 

It has been demonstrated that it is impossible to convert the total 
nitrogen contained in coal into ammonia by the process of destructive 
distillation. In carbonising coal containing 1°73 per cent. nitrogen, 
Foster found 14°51 per cent. of the total nitrogen as ammonia, 1°56 as 
cyanogen, 35°26 in the gas, and 48°66 in the coke. 

Winkler has investigated the manufacture of coke at the Deuben 
Works, and obtained the following results :— 

Composition of the coal carbonised— 


C. H. oO. N. 8. Ask. H,0. 
58°44 3°75 5:99 1:08 1:92 10 05 18°77 
Yield obtained from 50 hectolitres or 4061°5 kilos. coal— 


15-0 hectolitres, or 719-5 kilos. good coke. 
33°0 - 1359°5 ,, cinder. 
2:3 i 1440 ,, ash. 


50°3 hectolitres, or 2223°0 kilos. 
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The average composition of the coal, when calculated according to 
these proportions, gave— 


C. H. 0. N. S. Ash. H,0. 
72°88 0°48 2°31 0°56 2°56 18°36 2°85 


Hence 100 parts of the above coal yielded— 


53°2 parts coke and 46°8 parts volatile products. 
AN AW. 


wr ie cay | 
Containing— Equal to Containing— Equal to 
C.... 39°91 parts 683 p.c. C.... 18°55 31°7 p.c. 
H... 0°26 69 H... 3% 931 ,, 
| oe 21°2 O... 4°73 78'8 
N... 0% 287 , N... O° 713 
BS... 1 72:9 S.... 0° 271 
HO. — , — » H,O. 18° 100°0 
Ash . 10°05 100°0 | Ash. — a= 
53°20 parts. | 46 *80 parts. 


It was not possible to determine the amount of nitrogen contained 
in the volatile products in the form of ammonia. 

As the annual consumption of coal for carbonising purposes 
amounts to 18,000,000 tons, it is estimated that 58,600 tons of ammo- 
nia could be produced from this quantity, 7.e., as much nitrogen as 
is imported in the form of sodium nitrate from South America. 


D. B. 


Production of Ammonium Sulphate and Hydrochloric 
Acid. (Dingl. polyt. J., 253, 350.)—On treating ammonium chloride 
with sulphuric acid, partial decomposition only is effected, an acid 
residue remaining which contains ammonium chloride. To remedy 
this, Mond (Ger. Pat., 28,063, November, 1883) adds sufficient sul- 
phuric acid to form hydrogen ammonium sulphate, and neutralises 
the latter by ammonia or a salt of ammonium. D. B. 


Recovery of Hydrogen Sulphide from Alkali Waste. By 
H. v. Miter and C. Ort (Dingl. polyt. J., 253, 350).—It is proposed 
to treat the residues from soda works with carbonic anhydride or 
hydrogen sulphide, so as to form a solution of calcium hydrosulphide. 
This is introduced into iron vessels fitted with stirrers, and heated 
either by a furnace or with high pressure steam. When the boiling 
point is reached, decomposition takes place, calcium hydroxide (?) 
being precipitated and hydrogen sulphide disengaged. Half of the 
latter is used for obtaining, sulphuric acid or sulphur, and the re- 
maining half is employed in the preparation of a further supply of 
calcium hydrosulphide. The following equations explain the reac- 
tions which take place :— 


CaS + H.S — CaH,S, and CaH.S, + 2H,0 = CaH,0, + H.S. 
D. B. 


Notes on the Soda Industry. By Scuevurer-Kesrner (Bull. 
Soc. Chim., 41, 335—336).—Reidemeister has obtained from the 
crude soda solution of Leblanc’s process a double sodium calcium 
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carbonate containing only half as much water of crystallisation as 
gay-lussite. The compound is found in crystals associated with 
those of gay-lussite, from which they differ in form. These crystals 
have the formula 2(CaCO;,Na,CO;) + 5H,O. Some of them were 
found blackened with ferrous sulphide; others dull and opaque from 
contamination with silicates of the alkaline earths. W. R. Dz 


Analysis of an English Bottle-glass. By. L. Gorrsrein (Dingl. 
polyt. J., 253, 338).—The author states that although English bottle 
manufacturers work without the addition of alkalis, the resulting 
glass resists the action of acid solutions as energetically as alkali 
glass. At the Stockton Bottle Works the following mixture is used :— 
Sand 36 parts, clay 18, lime 24, marl 12, and river mud 10. The sub- 
joined analysis indicates that the glass prepared with this mixture has 
absorbed a small amount of alkali from one of these constituents :— 


SiO, Fes. Al,O3. Cad. MgO. K.O. Na,0O. 
T. 60°91 3:16 3°39 22°61 6°07 1:10 2°51 
Il. 61°20 3°29 3°47 22°76 5°73 1:06 2°39 


The composition of the glass is remarkable, inasmuch as it is poor 
in alkalis, but rich in lime and magnesia. D. B. 


Decomposition of Cements by Water. By H. Le Cuaretrer 
(Bull. Soc. Chim., 41, 377—379).—When cements are treated with 
water, not only is the free lime dissolved as is usually assumed, but 
decomposition of certain metallic compounds containing calcium 
oxide takes place, which results in the formation of calcium hydr- 
oxide. In order to determine the quantity of free lime in cements, 
they are treated with water in successive quantities so long as the 
liquid is saturated with lime (1°3 gram in a litre). Under these con- 
ditions no decomposition of any calcium compound occurs. The most 
unstable of these latter compounds is calcium ferrite, which begins to 
decompose when the liquid contains less than 0°62 gram of CaO ina 
litre. Those cements which contain much free lime “set” but 
slowly, whilst those which contain little “set” rapidly. In continuing 
the progressive action of water on cements, it is found that the 
decomposition of such compounds corresponds with a fixed content of 
lime, which does not decrease with further additions of water. By 
titrating the quantity of calcium oxide contained in these solutions, 
and comparing the results with those obtained from synthetical com- 
pounds, the author was able to prove the existence in the cements of 
the following compounds :— 


Grams of CaO 
in 1 litre. 
13 CaOH,O 
16 Fe,0;,4Ca0,12H.O 
0-2 Al,0;,4CaO,12H,O 


0°05 Si0,,Ca0,3H,0. 


‘ 


1444 ABSTRACTS OF CHEMICAL PAPERS. 


Decomposition of White Iron by Heat. By L. Fourautanoy 
(Compt. rend., 99, 237—238).—White charcoal-iron was heated to 
redness for several days in a vacuum, all traces of air having been 
displaced by hydrogen. It did not melt nor soften, but became dis. 
tinctly malleable, and its surface was covered with a dull greyish 
efflorescence which left a mark on paper. The fracture was some. 
times of a uniform black, like that of a lead pencil, sometimes dotted 
over with regularly disseminated black points of amorphous graphite. 
The composition of the iron was as follows :— 

I. II. 


A —, lm — — 
Heated Heated 
Original. 172hours. Original 196 hours. 
Combined carbon.. 2°959 0°895 2°824 1:159 
2-061 0-0 1:676 


f 


2°959 2°956 2°824 2°835 


When white iron is heated, it is decomposed into graphite and a 
carbide less rich in carbon. C. H. 


Imitation of Patina. By E. Donatn (Dingl. polyt. J., 258, 
376—380).—The formation of the so-called ‘“‘ patina” on bronze 
statues has been the subject of much investigation of late years, in 
consequence of the fact that most of those of recent origin have 
become covered with a dense greyish-black film, which gives them 
an unpleasing appearance. Weber attributes the formation of patina 
to the composition of the alloy, and recommends the use of tin, sug- 
gesting also that the quantity of zinc used should be limited as mach 
as possible. Briihl states that the production of the dark-coloured 
film is due to the large number of coal fires and furnaces in operation 
at the present time. His conclusion that this film is free from sul- 
phur is not confirmed by Weber. 

Referring to the processes for producing patina by artificial means, 
the author, after much investigation, found that the treatment of 
statues with acids (acetic, oxalic, hydrofluosilicic acids, &c.) or am- 
monia, ammonium carbonate, &c., is attended with practical diffi- 
culties. Some time ago Briihl had occasion to make a series of 
experiments on a bronze statue erected at Aix-la-Chapelle. To 
restore the statue to its original colour a mixture of 20 parts of 
acetic acid and 100 parts of fat oil from bones was used. The author 
in his trials employed oleic acid treated with a small amount of cupric 
oleate, which is said to prevent the oleic acid from altering. Bone- 
oil being composed largely of olein, the use of commercial oleic acid 
suggested itself to the author, inasmuch as the formation of the 
copper-soap, which is said to be the cause of the green film observed 
by Briihl, cannot take place until the decomposition of the fat into 
glycerol and free fatty acid has been effected; moreover, the oxidising 
action of oleic acid on metals in the presence of oxygen is more power- 
ful. On adding acetic acid to the mixture, it is gradually decolorised, 
cupric oxide being deposited. It is, therefore, necessary to heat the 
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same gently, and thoroughly agitate it before use. The objects to be 
treated are washed repeatedly with a concentrated solution of am- 
monium carbonate, which produces a bluish-green film. They are 
then painted with the mixture of oleic and acetic acid. D. B. 
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Toughening Gold (and Silver) in the Melting Crucible. 
By J. C. Boora (Chem. News, 50, 37—38).—Some brittle coinage 
gold was toughened as follows :—5400 oz. were melted in a crucible 
with one or two ounces of soda-ash and anhydrous fused borax. The 
centents of the crucible appeared as a quiet mass of metal covered 
with a rather viscid slag, disposed to swell and puff. A few crystals 
of potassium nitrate, say one or two ounces, were then dropped suc- 
cessively into the centre of the metallic surface, and as they melted 
their spreading out over the whole surface was aided by the concentric 
motion of the bottom of a small crucible. The moment the visible 
oxidising action began to slacken, the fluxed matter was skimmed off 
by means of a small black lead dipping crucible, as rapidly as was 
consistent with the care necessary to avoid taking up metal. In this 
particular case, 1 part of foreign matter was sufficient to impart 
brittleness to 75,000 parts of good standard gold (900 gold + 100 
copper, &c.). By a slight oxidising process, the matter causing 
brittleness was removed at a trifling cost, without appreciable loss of 
gold; the standard of the gold was not perceptibly changed by the 
operation. When the bullion appears to be baser, the only change 
made in the toughening consists in using a larger amount of soda and 
borax, and a still larger proportion of nitre. In this case, some of 
the graphite of the crucible is cut away at the level of the metal, and 
as the larger bulk of fluxing matter increases the time of skimming, 
some of the oxidised foreign matter, in the presence of a large amount 
of metal, and surrounded by graphite, tends to revert to the metallic 
state. To obviate this, after going through the stronger oxidising 
process, the oxidation is suddenly fixed by the rapid addition to the 
floating slag of sand, lime, or bone-ash, which thickens the slag so as 
to allow more deliberate skimming. The impurities from 75,000 ounces 
were concentrated into a single button of about 8 ounces. 


Chemistry of Wine. By R. Kayser (Zeitschr. Anal. Chem., 1884, 
297—317).—A large number (109) of analyses of wines from the 
Palatinate, Wurtemberg, the Moselle, Franconia, Italy, Dalmatia, 
France, and Spain, are given, including estimations of alcohol, extract, 
ash, acidity, sugar, tartaric, phosphoric and sulphuric acids, lime, 
magnesia, potash, and glycerol. . 


Malt Extract by Different Waters. By E. A. Morrrz and A. 
Hartiey (Bied. Centr., 1884, 404—406).—Two natural waters and 
six samples of distilled water, each treated with a special salt, were 
used to extract albuminoids from a sample of malt. The malt was of 
good quality, and the process was conducted in miniature mash-tins, 
exactly as in commercial way. The extract was filtered from the 
draff, diluted to 1 litre, 50 c.c. dried at 100° and ignited with soda- 
VOL. XLVI. 5 e 
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lime. The fresh malt contained N, 2°01 per cent. = albuminoids 
12°68. 

The results differ in many respects from empirical assertions, and 
show that the mineral constituents have a considerable influence on 
the solubility of albuminoid substances in malt; but even those differ. 
ences do not, in the author’s opinion, account for the variety in the 
finished products, the mineral salts, he thinks, must exert a direct 
influence on the fermentation. 


Water. 


' | Dis- 
Distilled, is- : < New | tilled 
Na,CO; - |tilled & re River | with 
added. , : rater. | water. Burton}. 

crystals. | 


Distilled 
with 
Ca(NOs)o 


No. of experi- 
ments .... 4 4 | 2 4 
Nitrogen.... . ‘7 *832 | 0°903 | 0°91 “96 "982 | 1-098 
Average albu- 

minoids...| 4° ‘49 | 5-270 | 5-710 | 5-760 | 6- 220 | 6920 


J. F. 

Nitrogenous Combinations in Barley, Malt, and Beer 
Wort. By H. Buncener and L. Fries (Bied. Centr., 1884, 406— 
409).—A series of experiments was undertaken to ascertain the 
influence of the origin of the barley process of malting and mode 
of brewing on the quality and quantity of the different nitrogenous 
substances, and the part played by them in fermentation. In these 
experiments, the nitrogen called albuminoid was the difference 
between total nitrogen and peptones; these were estimated by pre- 
cipitation with lead hydroxide, and the amides by precipitation of 
the resulting filtrate with tannic acid. The first series of experi- 
ments was with barley of 1882, from Alsace and Champagne, 
and pale malt made from it at 65°. Solutions were prepared 
by steeping the ground barley and malt severally for 18 hours 
in cold water, with the addition of a little thymol solution, and for 
the worts at 15 per cent., three-quarters of an hour at 20—70°, and 
half hour at 70°. The results are, in per cent. :— 


Alsatian. Champagne. 


Barley.| Malt. | Barley.) Malt. 


Dry substance, nitrogen : 1°58 


Nitrogen dissolved. . 
Total . : 

As albuminotds . tae 
Peptones ...cccccccccccees 
Amides 
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The other series of experiments yielded similar results. 

J. F. 
Hydrogen Peroxide as Beer Preservative. By Wurincirtner 
(Bied. Centr., 1884, 428).—The experiments recorded yielded nega- 
tive results; after 14 days, the flasks of beer treated with hydrogen 
peroxide were clouded, whilst Pasteurised samples remained perfectly 
clear. The taste of beer had changed toa flavour of rum; micro- 
scopic examination showed much albumin and living yeast cells. 

In a second notice, it is stated that nine flasks of beer to which had 
been added 3, 5, 6, 7, 8, 9, 10 c.c. hydrogen peroxide were carried by the 
ship “‘ Fulda” to Bremerhaven and back, the voyage lasting a month ; 
they were daily inspected as to colour and transparency, three days after 
commencement of the voyage, two flasks which were not so treated 
but kept as control became muddy; the nine remaining clear and 
bright until returned to New York; four days afterwards they were 
opened in the laboratory, but during those four days it had become 
excessively hot and the beer became clouded, the taste and aroma 


remaining good. J. F. 


Separation of Sugar from Molasses. By P. Drcener and 
others (Bied. Centr., 1884, 343).—Degener gives the results of 
numerous analyses of molasses-lime prepared by different processes. 
Jiinemann separates the sugar by gradual addition of milk of lime to 
boiling dilute molasses and then filtering; 98 per cent. of the sugar 
present is thus precipitated as lime saccharate, it may then be washed 
and decomposed by carbonic anhydride. An improvement in the 
osmotic process is mentioned by G. Stude as employed in France 
where the organic potash salts are converted into chlorides by the 
addition of 1—1°3 kilo. ammonium chloride to every 100 kilos. 
molasses. E. W. P. 


Quality of the Flour obtained by various Methods of Grind- 
ing. By A. Girarp (Compt. rend., 99, 380—383).—The flour from 
the same grain has practically the same chemical composition by 
whatever method it has been ground, but the extent to which it is 
contaminated by the nitrogenous débris of the envelope of the grains, 
and by germs, depends on the method of grinding. If the wheat has 
been ground between metal cylinders, the flour is practically free 
from these impurities, and yields white bread of excellent quality ; 
if the flour is obtained by progressive grinding between metallic 
runners, or if the grain has been previously cut and granulated, the 
flour contains a small proportion of the impurities and the bread is 
less white ; whilst if the wheat has been ground under stones by any 
method, the proportion of the nitrogenous débris and germs is 
relatively high and the bread is distinctly discoloured. 
C. H. B. 


Comparison of Separators. By Fiorp (Bied. Centr., 1804, 339 
—341).—Three forms of separator were compared, as to their power 
of separating the cream, and under the various conditions Laval’s 
always left most cream unremoved. The author prefers to use two 
small machines in preference to one large one. E. W. P. 
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Butter Making and the Souring of Cream. By Koanke and 
others (Bied. Centr., 1804, 334—336).—The pleasant aromatic taste 
of good butter is due to the action of lactic acid on some of the 
constituents of the milk. Butter for keeping should be prepared 
from cream only slightly acid, nor should the cream be kept longer 
than 18 hours at 20° so as to avoid precipitation of casein. Ac. 
cording to De la Marvonnais, after the butter has “ come”’ and is 
in the state of small granules, it should be washed in the churn after 
removal of the butter-milk ; washing it thus removes the casein which 
is precipitated by the souring of the cream, and is not separated by 
“working” alone. Calberla by a patent process washes butter in a 
centrifugal machine; this renders the butter firmer and improves its 
taste and colour. E. W. P. 


Loss of Weight during the Ripening of Cheese. By B. 
Martiny and W. FierscuMann (Bied. Centr., 1884, 341).—Skim milk 
cheeses will loose by ripening at least 15 per cent. of their weight, 
Fleischmann publishes a table showing the loss incurred during the 
ripening of various kinds of cheese; the diminution varies from 


12—30 per cent. E. W. P. 


Application of Electrolysis in Preparing Indigo-vats. 
By F. Goregetsroeper (Dingl. polyt. J., 253, 245—252, and 381— 
385).—In furtherance of his former researches on the use of electro- 
lysis in preparing indigo-vats (this vol., p. 942), and in consequence of 
a publication by Wartha, the author has conducted a series of experi- 


ments with indigo-paste and indigo-vats of different concentrations, 
such as are employed in dye works, the object being to study one or 
two points in dispute between Wartha and the author. Although 
the former does not dispute the formation of indigo-vats by electro- 
chemical means, the author deemed it expedient to make a number of 
experiments with samples of indigo of different origin, and mixed with 
caustic alkalis or caustic lime, employing various apparatus, working 
with cold or hot solutions, and exposing them to the current for a 
longer or shorter period. To prepare the indigo-vat, indigo was 
mixed with a solution of caustic alkalis or lime, heated gently and the 
current passed in. In former trials, it was found that the hydrogen- 
ation of indigo-blue to indigo-white could be effected in the cold, 
although the quantity of indigo-white thus obtained had not been 
determined. Recent experiments confirm Wartha’s results, who 
found that the vat produced at the ordinary temperature acts very 
slowly, the hydrogenation of the indigotin being very imperfect; 
hence it is necessary to wotk with hot solutions. At the boiling 
point, the conversion is effected with great ease; the current should 
not, however, be allowed to act on the indigo-vat for too long a 
period, otherwise the indigo-white formed at first is altered, and 
finally decomposed. The author gives a detailed account of his 
experiments, accompanied by diagrams showing a series of elec- 
trolytic apparatus of simple construction. 

In prosecuting these researches, the author discovered a new fact. 
He found that by producing the indigo-vat direct on the fibre and 
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exposing the latter to the action of the atmosphere, the indigo-white 
could be converted into indigotin. For this purpose, finely divided 
indigo was mixed with caustic alkalis and the fabric saturated with 
the mixture; it was then placed on a plate of metal and covered with 
another plate, the two plates forming the electrodes. The current 
was now passed through, and in the course of a short time the 
indigotin was completely converted into indigo-white. The advan- 
tage gained by the use of this method is the possibility of producing 
new colours on certain parts of the fabric, and printing reserves for 
white or other colours on the material before it is subjected to the 
electrolytic treatment. D. B. 


New Mode of Treating Casein. By A. Douirus (Dingl. polyt. 
J., 253, 351).—The author proposes to treat casein with nitric acid, 
nitrocasein being formed, which may be used very advantageously 
for the fixation of colours. Nitrocasein, when dyed on cotton, yields 
a yellow-drab colour, which resists the action of chlorine and extreme 
soaping. D. B. 


Artificial Blue Colours. By W. Rosrgnpowski (Chem. News, 50, 
84—87).—In order to ascertain if the dye is homogeneous or a mixture 
of several colouring matters, the author recommends that a little of 
the powder should be sprinkled on cold water, when coloured veins 
will descend from each particle (if the dye is soluble in water), and 
these will be of the same or different colours, according as the dye is 
homogeneous or a mixture. 

He then proceeds to give the reactions of the ordinary commercial 
blue dyes, when treated with sulphuric acid, soda, ammonia, 
stannous chloride, and zinc powder. The reactions are given for 
18 dyes—Extract of indigo; Nicholson Blue BBB; Soluble blue BB; 
Induline BBB; Blue SS; Marine Blue BB; Solid Blue; Solid Black 
Blue; Blue-Black B; Neutral Blue; Vat Indigotin ; Indigotin for 
wool; Topping Blue (Bleu remontage) ; Gallocyanin and Solid Violet ; 
Acid Myrtle; Liquid Green B; Solid green B, 2B, and 3B; Liquid 
Greens, No. 1 and No. 2; all these greens are mixtures of malachite 
green and Paris violet. C. E. G. 


Canarine. (Dingl. polyt. J.. 253, 130—131, comp. this vol., 
p. 796.)—This yellow dye, placed in the market by Durand and 
Hnuguenin, of Basle, is the yellow precipitate produced by the action 
of chlorine or bromine on thiocyanic acid. 

Prochoroff and O. Miller prepare it as follows: to 1 kilo. potassium 
thiocyanate in-] litre water add 20 c.c. hydrochloric acid, and then 
‘l kilo. bromine gradually, keeping the mixture cool. The yellow 
precipitate of crude canarine is dissolved in potash and mixed with 
alcohol, when a potassium compound is thrown down, which yields 
pure canarine when decomposed with hydrochloric acid. When dried 
at 100°, it is a reddish-brown glistening powder, insoluble in water, 
alcohol, and ether, soluble in concentrated sulphuric acid and in 
potash solution. ; 

H. Schmid considers canarine to be identical with persulpho- 
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cyanogen, C;NH;S;. O. Miller disputes this, asserting that canarine 
dissolves in concentrated sulphuric acid with evolution of sulphurous 
anhydride, which is not the case with persulphocyanogen. 

To apply canarine, Prochoroff and O. Miller dissolve 1 part in 
1 part caustic potash and 20 parts warm water, and add to the brown 
solution 7 to 10 per cent. of soap, afterwards allowing to cool. Water 
containing lime or magnesia should be avoided, as these bases throw 
down the dye. Neither can caustic soda be used, as the sodium com. 
pound is insoluble in the cold. The dye is decomposed if it is heated 
too long with potash. Kéchlin boils 100 grams canarine in 1 litre water 
with 100 grams borax. Hot solutions of canarine in soda can also be 
employed. The procedure is then similar to that of alizarin dyeing. 
By thickening the borax solution, printing, and steaming, a pure 
yellow is obtained. Canarine colours are distinguished for their 
resistance to light and soap. J. T. 


Auramine. (Dingl. polyt. J, 253, 86—87.)—This interesting 
novelty is the first artificial yellow dye which can be fixed on the 
vegetable fibre with tannic acid like aniline dyes. According to C. 
Kichlin, a steam colour is prepared of auramine | part, tartaric acid 
1 part, and tannin 6 parts. If this colour be printed on ordinary 
textures instead of on those prepared with tin, it becomes perfectly 
fixed, after steaming, by the usual treatment with tartar emetic. The 
dye then resists soap. Auramine also becomes fixed on wool, giving 
colours of great purity. The colours bear light very well, but are 
sensibly affected by chlorine. 

Owing to its property of being fixed by tannin, it can be mixed 
with other tannin dyes, as, for example, in the production of very 
yellow shades of malachite green, &c. Auramine can be fixed, under 
certain conditions, with metallic mordants such as alumina. 

Poirrier produces a dye, jaune solide, remarkable for purity ; it is 
an azo-dye, which can be fixed by chromium acetate. Like Persian 
berries, it can be mixed with coerulin, logwood, &c., to produce olive 
and other tints, also with aniline dyes. Alone, the dye gives orange- 
yellow shades of considerable resistance to light and soap. 

Flavaniline, a third new yellow dye for silk and wool. According 
to C. Kéchlin, in printing it is best fixed with its weight of tartaric 
acid and magnesium acetate. If cotton goods printed with manganese 
brown be dyed with flavaniline, a bright brown is produced, as is the 
case with naphthylamine, only where the brown has been discharged 
with tin salt a yellow appears. J. T. 


s 


New Coal-tar Dyes and their Preparation. (Dingl. polyt. J, 
252, 519—523.) According to the Farbenfabriken, formerly F. 
Bayer and Co., a third body has been found in the two monosulphonic 
acids of 8-naphthol, which appears to be a sulphonic acid of B-naph- 
thol, and, like Schaeffer’s acid, combines more readily with diazo- 
compounds than the a-monosulphonic acid previously described. 

A new yellow colouring matter, called “echurin,” is obtained, 
according to the Leeds Manufacturing Company, by mixing 5 parts 
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picric acid with 3 parts flavin, adding 12 parts nitric acid of 36° B., 
heating on a water-bath, and evaporating to dryness. 

Majert obtains quinoline-derivatives from the nitro- and amido- 
derivatives of anthraquinone in the same way as from nitrobenzene or 
aniline. These bodies form yellow colouring matters, whose alcoholic 
solutions impart a yellow colour to wool and silk, which is very per- 
manent. By converting the dyes into sulphonic acids, they are ob- 
tained in a soluble form. B. 


Separation of Azo-colouring Matters of Mixed Naphthol- 
sulphonic Acids. (Dingl. polyt. J., 252, 440.) Dahl and Co., 
instead of separating naphtholsulphonic acids and preparing azo-dyes 
from the pure acids, isolate certain azo-compounds by the different 
solubility of their alumina, lime, baryta, and strontia derivatives. This 
is specially applicable to azo-dyes prepared from a mixture of the 
a- and 6-monosulphonic acid of f-naphthol with diazo-naphthalene- 
monosulphonic acid and diazo-azobenzenemonosulphonic acid, or in 
the case of dyes obtained from a mixture of the di- and tri-sulphonic 
acids of 8-naphthol with diazo-naphthalenemonosulphonic acid, diazo- 
azobenzene, and diazo-azobenzenemonosulphonic acid. D. B. 


Preparation of Red and Violet Dyes. (Dingl. polyt. J., 252, 
343.) When a-naphthol is introduced into cold fuming sulphuric acid, 
a new @-naphtholsulphonie acid is produced, in addition to that 
described by Schaeffer. A new acid. is obtained also when the diazo- 
compound of Piria’s naphthionic acid prepared by sulphonating 
naphthylamine is decomposed by boiling it with acidulated water. 
Whilst by the action of diazo-compounds on Schaeffer’s acid, orange 
and brown dye-stuffs are produced, the monosulphonic acids which 
are obtained from @-naphthol in the cold, and from Piria’s naphthionic 
acid, yield ponceau to cherry-red dyes (Verein chemischer Fabriken, 
Mannheim). 

By the action of phosgene on dimethylaniline and diethyl- 
aniline, the corresponding acid chlorides and ketone bases are formed, 
and, as bye-products, violet colouring matters. According to the 
Baden Aniline and Soda Works, the formation of these dyes becomes 
the primary reaction when the action of phosgene on the tertiary 
bases is assisted by some energetic condensation agent, such as alumi- 
nium chloride. It is thus possible to obtain from dimethylaniline 
and diethylaniline violet dyes of the triphenylmethane group; also 
similar colouring matters, by extending this reaction to a large series 
of tertiary aromatic monamines. D. B. 


Manufacture of Lignose (Wood Cellulose). (Dingl. polyt. J., 
252, 323—328.)—In order to remove the difficulty attending the 
“sulphite boiling” process, viz., the evolution of sulphurous anhy- 
dride and the contamination of the surrounding atmosphere with this 
gas, Graham proposes the use of the monosulphites of potassium, 
sodium, magnesium, &c. For this purpose a solution of the mono- 
sulphite or a suitable combination of any of them is introduced into 
the boiler, and when the gases contained in the wood and the boiler 
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have been driven off by heat, sulphurous acid in the gaseous or liquid 
state is injected. Instead of the introduction of sulphurous acid alone, 
it may be injected in combination with potassium, sodium, or mag. 
nesium. An excess of acid should be employed, but not sufficient to 
form in the boiler a solution of acid sulphites. 

In bleaching the fibres from vegetable substances, Graham hag 
patented a process which consists in bringing sodium or potassium 
nitrate in solution into contact with the fibrous substances, being 
treated either at the same time as or subsequent to their treatment 
with the ordinary chlorine bleaching agents. 

Pictet and Brélaz show that the high temperature (120—140°) 
used in the process for preparing lignose converts all gummy and 
resinous substances into tars, which interfere with the snbsequent 
bleaching operations. They therefore recommend the use of an 
aqueous solution of sulphurous acid, which is said to dissolve the 
incrustating substances of the wood at a low temperature, so that a 
larger yield of cellulose is obtained, and the bleaching is facili. 
tated. 

For the preparation of cellulose from wood, straw, &c., 100 kilos, 
wood are brought into a wrought-iron boiler, and treated with an 
aqueous solution of sodium sulphide (10° B.) containing 30 kilos. 
pure sodiam sulphide. The mixture is then heated for 6—10 hours, 
at a pressure of from 5—10 atmospheres. 

Blitz boils wood for 3—4 hours in a closed vessel, at a pressure of 
4 atmospheres, with a solution containing 6 kilos. sodium sulphide, 
3 kilos. caustic soda, and 1 gram ammonium vanadate. D. B. 


Explosives. (Dingl. polyt. J.. 253, 70—77.)—Recently, much 
has been said about panclastite, an explosive patented by E. Turpin, 
but not to be confounded with a compound of the same name pre- 
vicusly described (Dingl. polyt. J., 252, 153). Turpin’s procedure 
rests on the application of nitrous acid, with which the liquid hydro- 
carbons (petroleum, toluene, xylene, naphthalene) nitrogen-compounds 
of the tar-derivatives (nitrobenzene, nitroxylene, aniline nitrate, 
nitraniline), and various fats (suet, butter, linseed oil) gives mixtures 
of explosive substances. The fatty bodies are first nitrated by means 
of nitrous acid, and warmed on the water-bath to expel nitrous fumes. 
These nitrated fatty bodies, or the other non-nitrated compounds, are 
mixed with 1—2 parts of nitrous acid, in order to produce the explo- 
sive ; this product is absorbed by porous substances, as in the case of 
nitroglycerol, and made up into air-tight cartridges of metal or glass. 
When ignited, panclastite barns quietly, and only detonates under 
a percussive impulse. The addition of carbon bisulphide makes the 
compound more easily explosive, whilst increase in the nitrous acid 
increases the explosive power. Panclastite, however, appears to be 
too unstable and uncertain for practical work. J. T. 
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fevecpenbden from trimethylamine, 
1276. 

Willmack. See Fischer. 

Wilm, T., a new rhodium salt, 660. 

Winkelhofer, preparation of manure 
from iron furnace slag, 212. 

Winkler, C., recovery of ammonia 
from the gases of coke-ovens, 1441. 

Winssinger, C., a new fractioning 
apparatus, 364. 

Winssinger. See also Spring. 

Witt, O. N., indophenols, 743. 

—— indulines, 743. 
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1247. 
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water, 635. 
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Wolfbauer. See also Hobnel. 

Wolff, A., use of air saturated with 
bromine in the precipitation of man- 
ganese, 640. 

Wolff, C. H., valuation of indigo, 507. 

Wolff, L., bismuth salicylate, 905. 

Wolff. See also Keuzhage. 

Wollner, R., hydroxy-base of cyan- 
methine, 1292. 

—— the so-called rubeanhydric acid, 
1109. 

Wollny, E., effect of artificial influ- 
ences on the internal causes of. growth, 
624. 

effect of depth of sowing on the 
germination and growth of plants, 
1404, 

—— influence of artificial manure on 

the physical properties of soil, 210. 
influence of a crop or shelter on 

the physical properties of a soil, 922. 
manuring with crude ammonium 
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——ebullition of liquid oxygen and 
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—— liquefaction of hydrogen, 888. 

—— properties of liquid methane and 
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388 


Wurtz, A., action of heat on aldol and 
paraldol, 579. 

—— f-butyl glycol, 169. 

—— electric conductivity of saline solu- 
tions, 882. 
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drazine-derivatives of hydroxynaph- 
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Zopf, W., occurrence of butyric fer- 
ment, 476. 
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Zulkowski, estimation of manganese 
in iron-ores, 116. 

Zulkowsky, C., aromatic acids as dye- 
forming substances, 1169. 

— colouring matters formed by the 
union of phenols with aromatic alde- 
hydes, 837. 
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manufacture, 501. 
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Zwergel, A., extracting by diffusion, 
539. 


INDEX OF SUBJECTS. 


ABSTRACTS. 1884. 


A. 


Absorbents in stables, Stassfurt salts as, 
491. 
Absorption of an iodine-compound by 
aluminium, 655. 
Absorption-spectrum of blood in the 
violet and ultra-violet, 381. 
Accumulators, variation of electromotive 
force in, 881. 
Acediamine, 1289. 
Acetaldeliyde, action of baryta on, 989. 
action of orthonitrobenzaldehyde 
on, 58. 
—— formation of crotonaldehyde and 
8-hydroxybutaldehyde from, 420. 
Acetamide, formation of, from acetic 
acid and ammonia, 1295. 
Acetamidine hydrochloride and platino- 
chloride, 723. 
Acetamidocumic acid, 303. 
Acetanilide, formation ‘of, from acetic 
acid and aniline, 1295. 
nitration of, 1012. 
— nitro-, reduction of, 665. 
paramido-, and some new azo- 
derivatives, 1016. 
Acetic acid, brom-, convenient method 
for preparing, 421. 
——— —— decomposition of, by the si- 
lent discharge, 543. 
—— estimation of, in wine, by 
distillation with steam, 641. « 
monochlor-, preparation and 
melting point of, 990. 
— chloride, action of zine propyl 
on, 1280. 
—— higher homologues of, 1125. 
Acetoacrylic acid, 41. 
8-trichlor-, and its bromine- 
derivative, 1122. 
Acetochlorhydrose, action of dipotas- 
sium salicylate on, 439. 
Acetohydrazobenzene, 1015. 
Acetonaphthalides, a-, 8-, and é-nitro-, 
751, 752. 


Acetone, chlor- and brom-, action of, on 
ethyl acetoacetate, 746. 
— condensation of, with aromatic 
aldehydes, 1166. 
—— cyanhydrin, imido-ethers from, 
292. 
—— decomposition of, by the silent 
discharge, 543. 
pentachlor-, and its isomeride, 580. 
Acetonitrile, transformation of, in the 
organism, 1061. 
trichlor-, a polymeride of, 35. 
Acetonitrotoluide, 1007. 
Acetophenone, amido-, and allied sub- 
stances, 1343. 
brom-, action of, on ethyl sodaceto- 
acetate, 598. 
— — action of, on hydroxylamine 
hydrochloride, 51. 
—— bromide, action of, on ethyl aceto- 
acetate, 746. 
—— w-dichlorometabromorthamido-, 
1027. 
orthamido-, derivatives of, 1021, 
1026. 
orthonitro-, bromo-, and chloro- 
derivatives of, 445. 
Acetophenoneacetoacetic acid, 598. 
derivatives of the ethereal 
salts of, 1177. 
Acetophenone-acetone, 1177. 
and its mono-isonitroso-derivative, 
599. 
Acetophenones, nitro-, three, and some 
of their derivatives, 445. 
B-Acetopropionic acid, action of bromine 
on, 1297. 
Acetorthamidotoluene, 1343. 
Acetotriphenylmethylamine, 1033. 
Acetoximes of the fatty series, 1115. 
Acetoxypropylbenzoic acid, nitro-, 317. 
Acetoxypyridine, 1370. 
Aceturamide, 1308. 
Aceturic acid and its salts, 1306. 
Acetyl distearyl glycerol, 281. 
Acetylcodeine, 614. 


INDEX OF SUBJECTS. 


Acetyldihydroxytetrahydroquinoline, 
78 


Acetylene, formation of, from iodoform, 
418. 

—— higher homologues of, 1108. 

—— hydrocarbons, action of, on mer- 
curic salts, 572. 

Acetylglycocoll and its salts, 1306. _ 

Acetylisatie acid, chemical constitution 
of, 78. 

Acetylisatin, chemical constitution of, 


78. 
Acetylmethyltrimethylenecarboxylic 
acid, 1155. 
Acetylorthamidoacetophenone, esobro- 
mo- and w-dibromometabrom-, 1026. 
Acetylorthamidobenzaldehyde, 1020. 
Acetylpentamethylparaleucaniline, 607. 
Acetylphenylparacoumaric acid, syn- 
thesis of, 176. 
Acetylpyrroline and its derivatives, 289. 
Acetylpyrroline-carboxylic acid, 290. 
Acetylquinovite, 1191. 
Acetylsulphanilic acid, salts of, 1024. 
Acetyltrimethylene, 1155. _ : 
Acetyltrimethylenecarboxylic acid and 
its ethyl salt, 64. 
Acid anhydrides, preparation of, 990, 
991. 


Acid, new, isomeric with crotonic acid, 


Acidamines, 725. 

Acidoximes, 739. 

Acids, complex, containing molybde- 
num, 161. 

— etherification of, 726. 

Acorns, storage of, 100. 

Acridine and some of its derivatives, 
608. 

—— formation of, 1182. 

—— new method for producing, 748. 

—— nitrite, 748. 

—— picrate, 908. 

— the ammonium bases 
from, 1357. 

Acridines, 1356. : 

Aeridylbenzoic acid and its derivatives, 
1183. 

Acrylic acids, substituted, 663. 

Actinometer, 202. 

a- and 8. Msculetic acids, 67. 

Asculetin, 67, 1347. 

Agaricic acid, 354. ; 

Air around Carlsberg, organisms in, 
126. 

— boiling point of, under atmospheric 
pressure, 817. 

—— charged with petroleum vapour, 
respiration of, 1057. 

—— compressibility of, at 20 to 300° 
under 1 to 8 atmospheres’ pressure, 
146. 
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Air, critical temperature and pressure 
of; relation between its boiling point 
and the pressure, 1257. 

—— estimation of carbonic anhydride 
in, 1076. 

—— of Lille, sulphurous anhydride in, 
710. 

—— rarefied, compressibility of, 146. 

—— — effect of, on the animal or- 
ganism, 470. 

—— somewhat deficient in nitrogen, in- 
fluence of, on animals, 344, 

—— temperature, soil temperature in 
relation to, 357. 

—— and moist phosphorus, behaviour 
of, towards carbonic oxide, 660, 711, 
1092. 

Alanine and ethyl oxalate : a correction, 
995. : 


Albite, alteration of orthoclase into, 
273. 
—— from Mt. Blanc, analysis of, 402. 
-— formation of, in the wet way, 
163. 
Albumin, 90. 
—— decomposition products of, 849. 
—— some reactions of, 910. 
Albuminoids, 1388. 
—— amount of, in feeding-stuffs, 631. 
—— compounds of silver with, 343. ~ 
— of the vitreous humour of the 
human eye, 198. 
products of the bacterial fermenta- 
tion of, 89, 188. 
ultra-violet absorption-spectra of, 
242. 
Albumose, new forms of, 1889. 
Alcohol, an, from birdlime, 1365. 
-—— estimation of small proportions of, 
in viscous liquids, 641. 
evaporation of, from wooden vats, 
526. 
—— formation of, in the fermentation 
of bread, 532. 
—— from melon-juice, 233. 
halymetric estimation of, in beer, 
1 


~~ in the brain in cases of inebriation, 

370. 

—— liquid paraffin as a reagent for the 
presence of water in, 1073. 

Alcoholates, heat of formation of, 
546. 

Aleoholic iodides, action of pyridine 
bases on, 612. 

—— —— tertiary, some reactions of, 
167. 

Alcohols, dihydric, synthesis of, from 
mixtures of aldehydes, 832. 

—— etherification of, 726. 

— normal, spevific volumes and rate 
of expansion of, 1278. 
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Alcohols, of the ethy] series, direct con- 
version of, into amines, 984. 

—— of the paraffin series, action of 
aluminium chloride on a mixture of, 
with ethyl chlorocarbonate, 1279. 

—— polyhydric, a general reaction of, 
in presence of borax and paratung- 
states, 1284. 

— action of, on borax, 278. 

—— and alcoholic liquors, purification 
of, 645. 

Aldehyde-ammonia, explanation of the 
action of silver nitrate on, 722. 

Aldehyde-collidine hexahydride, 1054. 

Aldehyde-gum, 989. 

Aldehydes, action of, on ketones, ketonic 
acids, and malonic acid, 445. 

—— action of, on phenols, 597, 598. 

—— action of phosphorous trichloride 
on, 833. 

— aromatic, condensation of, with 
phenols, 590. 

— Etard’s reaction for the pre- 
paration of, 1161. 

—— chlorinated, action of zinc-ethyl 
and zinc-methyl on, 1118. 

—— conversion of hydrocarbons into, 
by the action of chromyl dichloride, 
312. 

—— phenylhydrazine, a reagent for, 
1150. 


—_— phosphine-derivatives of, 1118. 
—— reaction of ethyl acetoacetate with, 


443. 

Aldol, action of heat on, 579. 

Aldoximes, action of acetic chloride and 
anhydride on, 1154. 

Aldoximesalicylic acids, ortho- and para-, 
42. 

Alimentary canal of herbivora, gases of, 
852. 

—— principles, chief organic, in the 
animal body, substitute values of, 


Alkali polysulphides, constitution of, 
1260. 


Alkali-proof vessels, nickel, 1071. 

Alkali-waste, recovery of hydrogen 
sulphide from, 1442. 

Alkalimetry, use of boric acid and 
hematite in, 638. 

Alkaline earths, heats of dissolution and 
hydration of, 250. 

—— fluosilicates, thermochemistry of, 
884. 

— solutions, freezing point of, 


— estimation of, in lepidote from 


India, 27. 


Alkalis, heats of solution and hydration 
of, 250. 

— liquid from Lupinus luteus, 

387. 

Alkaloids, action of zinc-ethyl on, 985. 

—— of Angustura bark, 341. 

—— of Burus sempervirens, 188. 

—— putrefactive, 1202. 

—— vegetable, tests for, 120, 

Alkines, aromatic, 1011. 

— some new, 1114. 

Alkyl iodides, use of liquid paraffin in 
the preparation of, 1073. 

— from Alexander Co., N.C., 
274. 

Allantoin, new synthesis of, 426. 

Allociasite, 266. 

Alloy of platinum and tin, 822. 

— change of volume of, at melting, 

metallic, 517. 

Allyl cyanide, imido-ethers from, 1292. 

—— dimethyl carbinol, crude, an alco- 
hol in, 1283. 

—— resorcinol methyl ether, 1331. 

Allylacetophenone, 63. 

Allylamine sulphate, 732. 

Allylbenzoylacetic acid, 63. 

Allylearbamide, and derivatives of, 
731. 

Allylene, action of, on mercuric oxide 
and its salts, 719. 

Allylphthalopseudocumidamide, 1319. 

Almond oil, fatty, examination of, 
120. 

— effect of, on plant growth, 
627. 

Alum, estimation of, in wine, 1077. 

Alumina, ferric oxide, and titanic oxide, 
separation of, 640. 

Alumina-garnet containing manganese, 
409. 


Aluminium, absorption of an iodine-com- 
pound by, 655. 
—— acetate, behaviour of, 39. 
—— —— preparation of, 540. 
—— atomic weight of, 395. 
— borides, 156. 
chloride, action of, on a mixture of 
alcohols of the paraffin series with 
ethyl chlorocarbonate, 1279. 
—— electrolytic deposition of, 934. 
— manufacture of, 230, 1230. 
—— orthophosphate, crystallised, 1263. 
— oxalate, tribasic, 296. 
“on behaviour of, as mordants, 
—— soldering of, 961. 
sulphate, hydrated, 820. 
—— thiocyanate free from iron, 540. 
—— and ferrous sulphate, native, from 
Mexico, 24. 
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Alums, differential dilatometer and its 
application in an investigation on the 
formation of, 887. “ 

—— expansion of, 892. 

Amalgam from the Friedrichssegen 
mine near Oberlahnstein, 563. 

Amalgams of zine and cadmium, posi- 
tion of, in electro-potential series, 
382. 

Amalic acid, decomposition of, by heat, 
467. 

Amides, action of alkalis on, 878. 

— behaviour of, in animal nutrition, 
472. 

— estimation of, in vegetable extracts, 
1438. 

— formation of, from ammonium 
salts, 836, 1294. 

Amidine hydrochlorides, action of heat 
on, 723. 

Amidines, action of acetic anhydride on, 
722. 

— action of benzoic chloride on, 1324. 

— action of hydroxylamine on, 739. 

Amido-acids, action of thiocarbamides 
on, 907. 

— — certain, optical behaviour of, 

. 1806. 

Amidobenzene, tetramethylated, 1320. 

Amidobenzenemetasulphonamide, _ the 
action of nitrous acid on, 72. 

Amido-fatty acids, general reaction for, 
994. 


Amido-groups, replacement of, in aroma- 
tic derivatives by chlorine, 1311. 

Amidophenol, dibrom-, 594. 

Amidoximes, 1325. 

Amidulin, 575. 

Amines, action of bromine in alkaline 
solutions on, 1114. 

zinc-ethyl on, 985. 

— aromatic, action of dichloracetic 
acid on, 47. 

conversion of, into the ethers 
of the corresponding phenols, 1314. 

—— diagnosis of, 985. 

—— molecular weight of, 257. 

—— organic, action of soda, lime, and 
magnesia on, 776. 

— primary, conversion of, into ni- 
triles, 1288. 

— secondary, action of isothiocya- 
nates, of isocyanates, of thiocyanates, 
and of cyanates on, 1320. 

Ammonia, action of soda, lime, and 
magnesia on the salts of, 776. 

— detection and estimation of, in 
animal liquids, 1215. 

—— electrolysis of solutions of, with 
carbon electrodes, 176. 

—— estimation of, as nitrogen in ma- 
nures, 638, 
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Ammonia, estimation of, in vegetable 

juices and extracts, 373,493. 

recovery of, from the gases of coke 
ovens, 1441. 

volumetric estimation of, 492. 

Ammonia-gas, absorption of, by alco- 
hols, 278. 

Ammoniacal salts, electrolysis of solu- 
tions of, with carbon electrodes, 176, 

Ammonio-silver chloride and iodide, 
crystallised, 890. 

—— —— compounds, 1261. 

—— —— nitrate, 261. 

Ammonium albuminate, preparation of, 
945. 

—— carbonate, dissociation of, in pre- 
sence of an excess of one of its ele- 
ments, 388. 

—— distearyl glycerol, 280. 

ferrous sulphate as a reagent for 
nitric acid, 493. 


—— fluoride as a blowpipe reagent, 927. 


—— —— purification of, 492. 

—— hydroxide, non-existence of, 1247. 

—— iodide and iodate, preparation of, 
153. 

—— lactate, action of heat on, in pre- 
sence of ammonia gas, 725. 

“— salts, formule of certain organic, 

29. 


sulphate, production of, 1442. 

—— superphosphate, crude, manuring 
with, 926. 

—— thiocyanate, poisonous action of, 
on plant life, 768. 

—— thiosulphate, use of, instead of sul- 
phuretted hydrogen in qualitative 
analysis, 363. 

Amphibole, relation between the optical 
properties and chemical composition 
of, 971. 

Amphibole-granite, biotite-holding, from 
Syene, 413. 

Amy] oxysulphide, action of chlorine on, 
1127. 

Amylaceous matters, estimation of mois- 
ture in, 927. 

Amylene oxide, action of hydroxylamine 
on, 610. 

Amylnaphthalene, preparation of, 1357.. 

Amylodextrin, 576. 

Amylsulphonic acid, action of chlorine 
on, 1127. 

Anana, presence of mannitol in, 629. 

Anaquinolinecarboxylic acid and _ its 
salts, 1372. 

Anderson’s reaction for pyridine bases, 
612. 

Andesine, new locality for, at Orijirvi, 
in Finland, 970. 

Andesites, Cheviot, 413. 


_ Angustura bark, alkaloids of, 341. 
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Anhydrite, occurrence, association, and 
probable mode of formation of, 25. 
Anhydrobenzodiamidobenzene, ethy] de- 

rivatives of, 741. 

Anhydrodiacetylacetamidil, 723. 

Anhydrodiacetylacetamidine, 723. 

Anhydrodipyrogallopropionic acid and 
its derivatives, 319. 

Anhydroformaldehydaniline, 988. 

a-Anhydrosulphaminephthalic 
potassium salt of, 320. 

Anilacetone, isonitroso-, 1368. 

Aniline, action of ethyl malonylchloride 
-on, 729. 

—— action of,on pyrotartaric acid, 1006. 

—— action of the induction spark on, 
1243. 

— colours, new, 1322. 

—— derivatives, 1005. 

—— nitration of, 1012. 

—— nitro-, action of ethylene bromide 
on, 1142. 

para- and ortho-toluidine, separa- 
tion of, 46. 

—— parabrom-, nitration of, 1013. 

—— parabromonitro-, 1013. 

—— titration of, 776. 

— and nitrobenzene, action of benz- 
aldehyde and sulphuric acid on 8 
mixture of, 442. 

Aniline-black, dyeing with, 942. 

Aniline-dyestuffs, fixation of, by means 
of metallic sulphides, 539. 

Aniluvitonic acid and its derivatives, 320. 

Animal body, elimination of nitrogen in 
the free state from, 1391. 

influence of cold and warm 

baths on the temperature of, 621. 
substitute values of the chief 
organic alimentary principles in, 189. 

— liquids, detection and estimation 
of ammonia in, 1215. 

nutrition, behaviour of amides in, 
472. 

— organism, inflammable gases in, 
1395. 

—— organs, fresh, supposed toxic action 
of aqueous solutions obtained from, 
199. ‘ 

* Animal quinine,” 342. 

Animals, diseases of, 914. 

— hydrocyanic acid from, 348. 

—— observations on different diseases 
of, 95. 

—— stony concretions in, 348. 

— which have died from contagious 
diseases, especially from Anthrax, 
destruction and utilisation of the 
bodies of, 106. 

Anisaldoxime, 581. 

Anisic acid, dibrom-, constitution of, 
1172. 


acid, 
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Anorthitic rock of St. Clement, Puy de 
Déme, 411. 

Anthdphyllite, alteration of tale into, 
272. 

Anthracene and analogous compounds, 
chemical constitution of, 1186. 

— from _ tetrachlorophthalic 
1039. 

Anthracene-carboxylic acid from 
methylanthraquinone and its deriva- 
tives, 329. 

Anthranil, constitution of, 61. 

Anthranilearboxylic acid, 61. 

Anthraquinoline, synthesis of, 759. 

Anthraquinone, a new synthesis of, 
1039. 

—— and analogous compounds, chemi- 
cal constitution of, 1186, 1187. 

compounds, preparation of, 945. 

—— monisonitroso-derivative of, 62. 

—— nitro-, action of concentrated sul- 
phuric acid on, 1187. 

Anthraquinonecarboxylic acid and its 
derivatives, 1188. 

Anthraquinones, chlorinated, 1039. 

Anthraquinonesulphoniec acid, a-nitro-, 
action of strong sulphuric acid on, 
and the constitution of the latter, 
1189. 

—— —— a-nitro-, and its derivatives, 
1040. 

Anthroxanaldehyde, 60. 

Anthroxane, 61. 

Anthroxanic acid, 60. 

Antialbumid, 849. 

“ Antibacteride,” preparation of, 782. 

Anti-incrustators, secret, 1087. 

Antimony chloride and oxychloride, 
heat of formation of, 707, 1246. 

fluoride, thermochemistry of, 884. 
oxide, prismatic, transformation 
of, into the octahedral oxide, 894. 

—— pentiodide, 19. 

—— processes for recovering and refin- 
ing, 516. 

—— tartrates, 298. 

—— tin and arsenic, qualitative separa- 
tion of, 777. 

Antipeptone, 849. 

Antipyrine, and its nitro- and isonitroso- 
derivatives, 1378. 

Antiseptic compound, an, preparation 
of, 782. 

Antiseptics, different, action of, 1220. 

properties of, 225. 

Apatite from Horrsjéberg, Sweden, 
269. 

Apatites, chemical composition of, 162. 

Apocolchiceine, 1387. ; 

Apparatus for collecting solid carbonic 
anhydride, 1253. 


acid, 


_ —— for estimating carbon in steel, 219. 
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Apparatus for obtaining sublimates, 364. 

—— for preparing oxygen quickly, 1254. 

—— for the estimation of carbonic an- 
hydride, 1216. 

for the rapid analysis of gases, 
213, 214. 

—— for the reduction of measured gas- 
volumes to normal condition, 775. 

Apple-must, examination of, and of the 
cider obtained therefrom, 98. 

Apples. cider, analysis of some, 293. 

Aqueous vapour, atmospheric absorption 
by, 241. 

Arabinose and lactose, non-identity of, 
1287. 

Arable land, dialysis of, 113. 

Arbutin, 175, 432. 

—— behaviour of, in the animal orga- 
nism, 915. 

Argentammonium compounds, organic, 
721. 

Arksutite, 265. 

Aromatic acids as dye-forming sub- 
stances, 1169. 

—— bases, condensation-products of, 
with aldehydes, 1315. 

—— substances, exhaustive chlorination 
of, 588. 

Arsenic, detection of, 368. 

—— distribution of, in a human body, 
349. 

—— estimation of, 115, 116, 1428. 

Pearce’s process, 115, 116. 

—— in glass, 220. 

—— localisation of, in a case of poison- 
ing, 199. 

—— phosphide, 155. 

—— presence of, in wines free from arti- 
ficial colouring matter, 526. 

—— separation of, from saline solutions, 
1083. 

—— trihydride, temperature of solidifi- 
cation of, 816. 

— tin, and antimony, qualitative 
separation of, 777. 

Arsenical pyrites, relations between the 
crystalline form and chemical compo- 
sition of, 404. 

from Hiittenberg, 1099. 

Arsenomolybdic acid, 715. 

Arsenotungstic acids, 965. 

Arsenovanadic acid, 1266. 

Artichokes a source of spirit, 526. 

Asarite, 1042. 

Asarone, 1042. 

—— and the ethereal oil of Asarum 
Europeum, 1191. 

Ash of leaves of plants grown in the 
earth under water-culture, 98. 

Asparagine, chemistry of, 42. 

—— detection of, in vegetable juices 
and extracts, 373. 
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Aspartic acid, preparation of, from 
asparagine, 42. 

— colloid, amido-, 957. 

Asphalt, Bentheim, geological and 
chemical investigation of, with refer- 
ence to analogous occurrences in 
Italy, 522. 

— of Judea, 231. 

Atmosphere, carbonic anhydride in, 
659, 710. 

contamination of, by products of 
respiration, 510. 

—— method of correcting the weight of 
a body for the buoyancy of, when the 
volume is unknown, 13. 

—— of dwellings, influence of artificial 
lighting on, 122. 

superoxygenated, respiration in, 


Atmospheric absorption by aqueous 
vapour, 241. 

— dust, 225. 

Atomic weights, determination of, by 
means of metallic sulphates, 256. 

some, verification of, 813. 

Atropine, influence of, on lactation, 1396. 

Augite-andesitea, European, 568. 

Auramine, 1450. 

Auric phosphoric chloride, 968. 

Aurin, salts and ethers of, 1339. 

—— tetranitro-, and its salts, 1339. 

Aurous oxide, salts of, 17. 

phosphorous chloride, 968. 

Avalite, 1272. 

Avenin from oats, 915. 

Azidines, 743. 

Azoacetanilide, 301. 

Azobenzene, acetyldiamido-, and para- 
diamido-, 1016. 

amido-, action of hydrochloric acid 
on, 1014. 
-——— — derivatives of, 1148. 
preparation of, 1014. 

substitution-products of, 1145. 

Azobenzeneazoparacresol, 901. 

Azobenzenemonophenylthiocarbamide, 
1149. 

Azobenzeneparasulphonic acid, dinitro-, 
and parabrom-, and their salts, 1145, 
1146. 

Azobenzil, 313. 

Azo-colours, 1036. 

Azo-colouring matters of mixed naph- 
tholsulphonic acids, separation of, 
1451. 

Azo-compounds, 1146. 

— amido-, action of hydrochloric 
acid on, 1014. 

orthamido-, 742. 

Azodimethyloxyquinizine, 1380. 

Azodimethylquinol, and its dibrom- 
derivative, 1330. 
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Azo-dyes, preparation of, from 8- 
naphtholtrisulphonic acids, 237. 
—— red and brown, process for 
preparing, 238. 
Azoethylmethyloxyquinizine, 1380. 
Azomesitylene, 904. 
Azonaphthol-dyes, constitution of, 609. 
Azo-orthophenoxyacetic acid, and its 
salts, 1170. 
Azoparacresol, 736. 
Azoparatoluene, amido-, and its deriva- 
tives, 742. 
Azophenols, behaviour of, towards vari- 
ous reagents, 1014. 
Azoresorcinol, and derivatives of, 1333. 
Azoresorufin, 1354. 
and derivatives, 1333. 
dimethyl ether, 1341. 
Azoresorufyl hydrochloride, 1334. 
Azotoluenedisulphonic acids, and their 
derivatives, 71. 
Azoximes, 1325. 
Azoxybenzotoluide, 666. 
Azoxyorthophenoxyacetic acid, 1170. 
Azulene, 82. 
Azylines, 178, 179. 
of tertiary diphenylamines, 179. 
— oxidation of, 179. 


B. 


Bacillus butylicus, products of fermen- 
tation with, 765. 
Bacillus of cattle plague, 1398. 
Bacteria, comparative poisonous action 
of metals on, 351. 
influence of light on the develop- 
ment of, 475. 
Barium alcoholate, heat of solution 
of, 4. 
compounds, recovery of, 394. 
glyoxal-hydrogen sulphite, heat of 
formation of, 989. 
hydrogen phosphates, decomposi- 
tion of, by water, 891. 
—— manganite, crystallised, 1261. 
—— oxychloride, 712. . 
permanganate, new method for 
preparing, 891. 
sulphate, solubility of, in ac 
813. 
Bark of “ Bois Piquant,” 848. 
“ Barking ” nets and sails to preserve 
them, 800. 
Barley, American, analysis of, 1405. 
Chili saltpetre for, 1419. 
— continuous cultivation of, at 
Woburn, 482. 
malt, and peas, comparative feed- 
ing value of, 206. 
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Barley, manuring, 1419. 

—— with nitrogen and phosphates, 
925. 

—— nitrogenous constituents of, 790, 
1446. 

Saxon, composition of, 630. 
steeping of, 526. 
and malt, and analyses of, 233. 

Barytes, occurrence, association, and 
probable mode of formation of, 
25. 

Basalt from Naurod, near Wiesbaden, 
414. 

Basalt-glass of the Western Isles of 
Scotland, 570. 

Basaltic rocks from the Faroe Islands, 
415. 

Bases formed by the addition of haloid 
ethereal salts to quinoline, 1050. 

of the pyridine and piperidine 
series, 759. 

Basic sulphates, 151. 

Bassia longifolia, seeds of, and the fat 
contained therein, 919. 

Baths, cold and warm, action of, on the 
temperature of the animal body, 
621. 

Batrachians, poison of, 764. 

Batteries, effect of temperature on the 
electromotive force and resistance of, 
243. 

— liquid, conversion of, into dry 
piles, 1240. 

Battery with carbon electrodes, 1240. 

Bauxite, formation of, 406. 

Bean of Soja hispida, notes on, 918. 

Beer, absorption of carbonic anhydride 
by, 1233. 

——- barrelled, Pasteurising, 789. 

—— detection of sulphurous anhydride 
in, 1440, 

halymetric estimation of alcohol 
in, 641. 

—— Pasteurising, 527, 789. 

— ratio of glycerol to alcohol in, 
641 


—— salicylic acid in, 778. 

—— preservative, hydrogen peroxide as, 
1447. 

Beer-wort, nitrogenous combinations in, 
1446. 


Beer-yeast, fermentative strength of, in 
distillery mash, 939. 

Beeswax, acids contained in, 1297. 

analysis of, 779. 

examination of, 506. 


Beet, 356. 
— Chili saltpetre for, 637, 1418. 
— cultivation, 208, 921. 
application of artificial manures 
in the cultivation of, 773. 
—— composition of, 356. 
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Beet, distribution of sugar in, and the 
porition in the beet of the mean 
amount of sugar, 766. 

— effect of drying, of frost, and of 
winter storage on the constitution of, 
767. 

— estimation of sugar in, 642. 

— examination of, 1219. 

—— experiments with, at Grignon, 1883, 
1070. ‘ 

—— formation and accumulation of 
saccharose in, 476. 

—— influence of soil, size of seed, 
period of sowing, &., on the quality 
and yield of, 103. 

—— manuring, 103, 635, 773, 921, 
1420. 

—— percentage of sugar in, 133. 

— pulp, exhausted, effect of, on 
cows’ milk, 347. 

—— removal of juice from, 647. 

-—— researches on, 485. 

— sodium nitrate and ammonium sul- 
phate as manures for, 491. 

—— varieties, 865. 

— and other roots, cultivation of, 
1211. 

Beet-residues, 
1411. 

Beet-seeds as cattle food, 631. 

Beet-sugar, occurrence of a new acid in, 
939. 

—— —— preparation of strontiauite for 
purifying, 939. 

recovery of the ammonia in 
the alcohol used for the removal of 
molasses from, 939. 

—— —— manufacture, composition of 
residues obtained in, 699. 

manufacture, loss in, 791. 

Beets, dry, effect of remoistening, 767. 

valuation of, by their density, 118. 

Belladonine, 761. 

— and derivatives of, 1055. 

Benzal chloride, action of copper on, 
1133. 

Benzalacetone, 1166. 

Benzalacetophenone, 1167. 

Benzaldehyde, action of benzoic chloride 
on, in presence of zinc-dust, 1163. 

— action of, on the mononitro-deri- 
vatives of the paraffins, 313. 

—— and paranitro-, indogenides of, 
75. 

—— dichloro-, 1028. 

—— nitrated, action of potassium cy- 
anide on, 1342. 

—— orthamido-, and some of its deri- 
vatives, 1019. 

— orthonitro-, action of, on acetalde- 
hyde, 58. 

—— —— preparation of, 744. 


exhausted, drying of, 
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Benzaldehyde, orthonitro-, amido- and 
dichloro-, 1028. 

—— trichloro-, action of dimethylaniline 
on, 944. 

—— cyanhydrin, action of hydroxyl- 
amine hydrochloride on, 734. 

Benzaldehyde-green, acetamido-, 1316. 

Benzaldiacetonamine, 1291. 

Benzaldiacetonine, 1291. 

Benzaldipiperyl, 1011. 

Benzaldoxime, 1326. 

Benzalfurfuralacetone, 1167. 

Benzalmalonic acid, 444. 

Benzamide, dibromo-, 601. 

metamido-, derivatives of, 455. 
— reaction of, with aldehydes, 
455. 
hydrochloride, action of benzoic 
chloride on, 1324. 
Benzanilide, parachlorometanitro-, 601. 
Benzene, action of bromethylene on, in 
resence of aluminium chloride, 
33. 

—— —chloraldehydes on, in presence 
of aluminium chloride, 837. 

isubutyl chloride on, 1312. 

—— —— methylene chloride on, 1312. 

— -——-on vinyl bromide and on 
vinyl tribromide in presence of alu- 
minium chloride, 753, 754. 

—— —— the induction spark on, 1243. 

—— as an insulator, 244. 

—-— constitution of, 41, 836, 1122. 

derivatives, nitration of, 1011, 
1310. 

—- —— oxidation of, with potassium 
ferricyanide, 299. 

— hexachloride, new compound form- 
ed in the preparation of, 733. 

ur-density of the new 
isomeride of, 886. 

—— nature of the hydrogen-atoms in, 
314. 

—— nitro-, and aniline, action of benz- 
aldehyde and sulphuric acid on a 
mixture of, 442. 

—— perbromo-, preparation of, 588. 

—— perchloro-, 589. 

—— triamido-, unsymmetrical, 1145. 

ar and pyridine, relation between, 

58. 
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Benzeneazoacetone, 1342. 
Benzene-azo-a- and §8-naphthol, 610. 
Benzeneazoketone, 1342. 
Benzencazoparatoluene, 903. 
Benzenemetasulpbonamide, amido-, and 
the action of nitrous acid on, 72. 
Benzenesulphonic acid, derivatives of, 
1179. 
Benzenylamidoxime, and its methyl- 
ether, 1325. . 
Benzenylazoximethenyl, 1326. 
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Benzenyldiphenylazidine, preparation of, 
743. 


Benzhydroxamice acid, structure of, 

1324. 

—— methyl ether of, 1325. 

Benzidine, action of methyl iodide on, 

747. 
chromate, 1181. 
derivatives of, 1015. 
new reaction of, 1181. 

Benzil, action of nitriles on, 313. 
ammonia-derivatives of, 313. 
derivatives of, 62. 

—-hydrocyanide, saponification of, 

329 


Benzilam, 313. 
Benzilimide, 313. 
Benzodiacetonalkamine, and the action 
of.sulphuric acid on, 54. 
Benzodiacetonamine, 54. 
Benzoic acid, amido-, colloid, action of 
phosphorus pentachloride on, 905. 
ce chlorodinitro-, 602. 
—— dimetabromorthonitro-, and 
its derivatives, 600. 
iodo-, 1009. 
metabromometanitro-, and ita 
derivatives, 599. 
metamido-, action of thio- 
carbimides on, 907. 
—— orthochloro-, and its deriva- 
tives, 602. 
parabromo- and parachloro-, 
and their derivatives, 600. 
—— parabromometabromo-, and 
its derivatives, 601. 
—— parabromometanitro-, and its 
derivatives, 600. 
— —- parametadibromorthonitro-, 
and its derivatives, 601. 
prepared from gum benzoin, 
substances accompanying, 1168. 
pure, from urine, 904. 
—— test for catechol in, 1169. 
Benzoic acids, substituted, 314, 599. 
Benzoic isocymidide and its nitro-com- 
pound, 46, 47. 

Benzonitrile, action of manny sulphuric 
acid on, 1324. 

— action of hydroxylamine hydro- 
chloride on, 734. 

— action of hydroxylamine on, 1325. 

—— from formanilide, 734. 

—— perbromo-, 588. 

—— perchloro-, 589. 

—— transformation of, in the organism, 
1061. 

Benzoparanitranilide, orthochloro-, 602. 

Benzcphenone, action of acetic chlo- 
ride on, in presence of zinc-dust, 
1167. 

—— para-mononitro-, 810, 
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a- and 8- Benzopinacoline, 1167. 

Benzoquinone, action of hydroxylamine 
hydrochloride on, 735. 

Benzoquinonedimethylanilenimide or 
phenol-blue, 595. 

Benzotrichloride, action of copper on, 
1133. 

parachloro- 447, 

Benzoxamidine, 739. 

Benzoximido-ether, 739. 

Benzoylacetic acid, and its derivatives, 
63. 

— derjvatives of, 838. 
paranitro-, 1023. 
Benzoylacetone, and isonitroso-, 1167. 

and its orthonitro-derivative, 59, 
60, 445. 
a-Benzoylamidocinnamic acid, 1348. 
a-Benzoylamidosalicylic acid and its 
salts, 308. 
Benzoylanthranil, 61. 
Benzolanthranilic acid, and its ulin 
62. 
Benzoylbenzenylamidoxime, 1326. 
Benzoylbenzopseudocumide, 1319. 
Benzoyldiamidohydrocinnamic acid, lae- 
timide of, 1348. 
Benzoyldi-8-naphthylamine, action of 
phosphorus pentachloride and _ pent- 
oxide on, 1358. 
Benzoylimidocinnamic acid, 604. 
derivatives of, 1348. 
Benzoyl-8-naphthylphenylamine and the 
action of phosphorus pentachloride 
and pentoxide on, 1458. 
Benzoylnitrosuphenol, 1003. 
Benzoylorthonitranilide, reduction of, 
1327. 
Benzoylorthophenylenediamine, 1327. 
Benzoylparamidodinitrophenol, and its 
salts, 308. 
Benzoy|phthalopseudocumide, 1319. 
Benyoylpiperpropylalkeine, 1055. 
Benzoylpseudocumidine, and its salts, 
1319. 
Benzoylpseudocuminol, 1319. 
Benzoyl-trimethylenecarboxylic —_ acid 
and its ethyl salt, 64. 
Benzoyltrimethylenoxime, 1155. 
Benzyl alcohol, paranitro-, preparation 
and condensation-products of, 310. 
chloride, action of copper on, 
1133. 
—— chlorides and iodides, nitro-, 1004, 
1006. 
—— compounds, parabromo-, 665. 
cyanide, derivatives of, 1134. 
—- meta- and paramido-, 737, 
738. 
— nitro-, and amido-, 1176. 
—— ethers of the dihydroxybenzenes, 
437. 
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Benzyl mercaptan, parabromo-, 665. 

—— picrate, paranitro-, 1005. 

—— sulphide and bisulphide, parabro- 
mo-, 665. 

Benzyl-indigo, 1021. 

Benzylarbutin, 432. 

Benzyldinitroquinol, 437. 

Benzylidenamidoazobenzene, 1149. 

Benzylidineantipyrine, 1378. 

Benzylidenephenylhydrazine, 1152. 

—— derivatives of, 1323. 

Benzylidenepiperylhydrazine, 468. 

Benzylidenequinaldine, and its salts, 
336. 

Benzylnaphthalenes, two isomeric, 609. 

Benzylnitroarbutin, 433. 

Benzylnitroquinol, 433. 

Benzylquinine hydrate, action of benzyl 
chloride on, 466. 

Benzylquinol, 432, 437. 

Benzylresorcinols, 438. 

Benzylsulphonic acid, derivatives of, 
69 

— parabromo-, 665. 

Berberine and its derivatives, 339, 340. 

Beryl from Alexander Co., N.C., 274. 

— from Dakota, 23. 

Beryllium, atomic weight of, 261. 

— crystalline form of, 1092. 

— chloride, vapour-density of, 820. 

—— chloride and bromide, melting 
points of, 962. 

Bessemer process, 517, 1083. 

Bile, functions of, in taking up nourish- 
ment from the intestinal canal, 912. 

Biliverdin, 197. 

Biotite-holding amphibole-granite from 
Syene, 413. 

Birdlime, an alcohol from, 1365. 

Bismuth, atomic weight of, 558. 

—— detection of, in lead, 640. 

— detection of, in presence of lead, by 
electrolysis, 368. 

—— free from arsenic, preparation of, 
558, 1092. 

—— qualitative and quantitative sepa- 
ration of, from copper, 497. 

— salicylate, 905. 

— solution, alkaline, as a test for 
glucose in urine, 1433. 

—— subnitrate, arsenic in, and prepara- 
tion of pure, 1092. 

— —— test for, 116. 

— verification of the atomic weight 
of, 814. 

Bismuthic acid, compounds of, 824. 

Bitumen of Judea, 231. 

Blende, pyroelectricity of, 3. 

Blood, absorption spectrum of, in the 
violet and ultra-violet, 381. 

— aetion of potassium ferricyanide 
on, 1398. 
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Blood, behaviour of, with ozone, 95. 
—— dried, manurial value of, 211. 
Blood-stains, detection of, on washed 
clothes, 376. 
Blue colours, artificial, examination of, 
1449. 
Boiler incrustation, barium and stron- 
tium in, 699. 
Boilers, consumption of fuel for heat- 
ing, 780. 
Boiling point, definition of, 951. 
—— dependence of, on pressure, 
141, 950. 
“ Bois Piquant,” bark of, 848. 
Boldoa fragrans, a glucoside from, 845. 
Boletus, alkaloids in, 204. 
Bone manure, weathering of, 360. 
Bone-meal, manufacture of, 1419. 
manuring with, 637. 
nitrogen in, 359. 
Bones, do they contain keratin ? 1398. 
Boracite, pyroelectric properties of 3, 
crystalline, production of, 
Borax, action of polyhydric alcohols on, 
278. 
—— as an internal disinfectant, 1440. 
— in California, 260. 
—— physiological action of, 1061. 
Bordeaux red, detection of, in wine, 
370. 
Borhegyer-water, composition of, 978. 
Boric acid, action of, on the animal 
system, 782. 
— —— estimation of, in borosilicates, 
871. 
— use of, in alkalimetry, 638. 
—— — use of, for preserving food, 
782. 
Boric anhydride, products of the reduc- 
tion of, by aluminium, 156. 
Borneol from camphor, 754. 
method of preparing, 666. 
Borocalcite from Chili, analysis of, 
403 


Boron, line spectra of, 242. 

—— carbide, 156. 

Borotungstates, 559. 

Botryogen, 269, 1103. 

Bottle-glass, English, an, analysis of, 
1443 


Bouty, Feraday’s law and the law dis- 
covered by, 882. 

Braken (Pteris aquilina) and its ash, 
analysis of, 207. 

Bran, value of, for human food, 622. 

— oat and wheat, influence of, on the 
secretion of milk, 854. 

Brass, dissociation of, 660. 

—— polished, 521. 

—— process for phosphorising, 936. 
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Brass, production of a gold-coloured or 
green surface on, 128. 
Brazilin, contributions to the constitu- 
tion of, 756. 
derivatives of, 1043. 
Brazinole, 756. 
Bread, detection of ergot in, 377. 
fermentation of, 132, 235. 
—— formation of alcohol in the fer- 
mentation of, 532. 
—— making. 132. 
Brewing, system on which rice may be 
used in, 235. 
use of maize in, 527. 
Bricks, formation of sodium sulphate 
in, 127. 
Brine-spring at Stoke Prior, Worcester- 
shire, analysis of, 165. 
Broad beans ( Vicia faba), occurrence of 
vicin in, 1405. 
Broggerite, 1102. 
Bromine as a disinfectant, 512. 
—— detection of, in presence of chlo- 
rine and iodine, 492. 
—— estimation of, in presence of large 
quantities of chlorides, 215. 
—— chlorine, and iodine in presence of 
one another, estimation of, 694. 
—— substitution, thermochemistry of, 


Bronze, process for phosphorising, 
936. 

Bronze-coloured surface on iron, new 
process for producing, 127. 

Broom (Genista pilosa), analysis of 
its ash, 207. 

Brucine as a test for tin, 498. 

conversion of, into strychnine, 


88. 
Brucite from Cogne, Val d’Aosta, 162. 
Butter, amount of fatty acids in, 1219. 
—— analysis, 120, 778. 
—— estimation ,of the volatile 
fatty acids in, 1434. 
artificial and natural, comparative 
value of, as articles of food, 92, 622. 
colourings, artificial, 236. 
—— detection of salicylic acid in, 372. 
—— goats’, insoluble fatty wcid in, 
535. 
—— manufacture, faults in, 135. 
making, 135, 534, 1448. 
method of testing, for foreign fats, 
778. 
—— notes on, 236. 
preserved, 534. 
“ Butter beans,” a new variety of fatty 
seeds, 1209. 
Buty] butyrate, 167. 
chloral, action of zinc-propyl and 
zine-isobutyl on, 1117. 
—— glycerol triacetin, 1284, 
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Butyl glycol and its derivatives, 169. 
oxybutyrate, diacetyl-deriva- 
tive of, 579. 
Butylacridine and its derivatives, 1183. 
Butylene and its derivatives, 166. 
Butylpropylquinoline and its salts, 1376. 
Butyltoluenes, two, occurring in rosin 
spirit, 300. 
Butyric acid, a-8-diisonitroso-, and ex- 
ternal anbydride of, 1120, 1121. 
8-isonitroso-, 581. 
ferment, occurrence of, 476. 
Butyrimido-ether hydrochloride, chloro-, 
1292. 
Butyrolactonecarboxylic acid, 295. 
Buxeine, 188. 
Buxidine, 188. 
Buxus sempervirens, alkaloids of, 188. 


C. 


Cacao plant and the composition of its 
fruit, 202. 
Cadmium amalgam, position of, in elec- 
tropotential series, 382. 
—— iodide, allotropic, 394. 
oxide, heat of neutralisation of, 
263. 
Caffeic acid in hemlock, 1353. 
Caffeine and its Salts, 185. 
chloro-, 466. 
derivatives of, 466. 
methhydroxide and its derivatives, 


Calcium chloroborate, 1262. 
chloroferrite, 1262. 

—— compounds, molecular, 892. 

—— estimation of, in presence of alu- 
minium, iron, magnesium, and phos- 
phates, 1427. 

— hydroxide, solubility of, in water 
at different temperatures, 891. 

oxychloride, silicates, and chloro- 
silicates, 1262. 

—— oxysulphides, 1263. 

—— phosphate, basic, as an addition to 
cattle fodder, 194. 

—— phosphates, di- and tri-, prepara- 
tion of, by precipitation, 1263. 

separation of strontium from, 497, 
1077. 

—— silicophosphate, crystallised, pro- 
duced in the dephosphorisation of 
iron, 157. 

—— sulphate, solubility of, in acids, 
813. 

—— tartrate, valuation of, 1434. 

Calespar, fluorescence of, 649. 
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Calico-printing, gaseous chlorine as dis- 
charge in, 1234. 

Calico-printing, novelties in, 379. 

Callais or Callaina of Pliny, 26. 

Calves, rearing, on skim-milk, 852. 

Campholenic acid and its nitrile and 
amide, 1364. 

Campholurethanes, isomeric, 755. 

Camphor, 1364. 

—— action of iodine on, 44. 

—— contributions to our knowledge of, 


Camphoroxime, 1190. 

— derivatives of, 610. 

Camphors, chloronitro-, isomeric, 1041. 

Canarine, 797, 1499. 

Canavalia incurva, 677. 

Cancrinite, occurrence of, in the phonol- 
ites of Elfdalen, 276. 

Cancrinite-aegirine-syenite, 276. 

Cane-sugar, alteration of, in the human 
stomach, 91. 

circular polarisation of, 1285. 

examination of, 93u. 

fermentation of, in contact 
with arable soil, 351. 
—— —— inversion of, by acids, 721. 
velocity of inversion of, 1113. 

Caoutchouc and its applications, 937. 

Capillarity of liquids at their voiling 
points, constants of, 808. 

a-Caproic acid, amidated acids of, 664. 

Caprolactone from gluconic acid, 730. 

— normal, conversion of gluconic 
acid in, 993. 

Capronamidine hydrochloride and plati- 
nochloride, 723. 

Capronimido-ether and its hydrochlo- 
ride, 723. 

Caprylic acid, 461. 

Carbamide, preparation of, 995. 

Carbamidoazobenzene, 1149. 

Carbanilide, action of sulphuric acid on, 
1016. 

Carbohydrates, formation of fats from, 
in animals, 912. 

Carbodiisobutylphenylimide, 1010. 

Carbodipropylphenylimide, 1L0u9. 

a-Carbopyrrolic acid, new methods for 
the formation of, from pyrroline, 
1193. 

Carbolic acid, commercial, estimation of 
phenol in, 503. 

—— — use of, in the disinfection of 
sewage, 697. 

Carbon, absorption of chlorine by, and 
its combination with hydrogen, 
1249, 

Carbon-atoms, asymmetrical, influence 
of, on the ethanes derived from active 
amyl alcohol, 1t9. 

Carbon bisulphide, detection and esti- 


—— 
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mation of small quantities of, in air, 
gases, thiocarbonates, &c., 1431. 
Carbon bisulphide, heats of combustion 
and formation of, 249. 
—— hydrated, 269. 
volumetric estimation of, in 
thiocarbonates, 1077. 
Carbon-compounds, decomposition of, 
by the silent discharge, 542. 
reaction of iodine with, at 
high temperatures, 1311. 
Carbon, estimation of, in cast iron, 
219. 
—— in steel, apparatus for estimating, 
19 


—— in steel, new method of estimating, 
1427. 

—— oxychlorides, heat of formation of, 
250. 

oxysulphide, reactions of, 728. 

and oxygen, heat of combination 
of, 141. 

Carbonic anhydride, antiseptic action of, 
508. 

—— —— apparatus for the estimation 
of, 1216. 

—— —— compressibility of, 146. 

compressibility of, at 20 to 
300° under 1 to 8 atmospheres’ pres- 
sure, 146. 

—— —— condensation of, by glass, 
146. 

—— direct estimation of, in pre- 
sence of sulphides, sulphites, and 
thiosulphates of the alkali-metals, 
216. 

—— —— estimation of, in air, 1076. 

exhalation of, by frogs, 91. 

in the atmosphere, 659, 710. 

—— —— phenolphthalein as indicator 
in the estimation of, in mixtures of 

3, 1072. 

aluaua solid, 992. 

—— —— solid, apparatus for collect- 
ing, 1253. 

— ethers, heats of combustion of, 
547. 

— oxide, action of, on mixtures 
of sodium alcoholates and sodium 
salts of organic acids, 38. 

boiling point of, under atmo- 

spheric pressure, 817. 

conduct of moist phosphorus 

and air towards, 149, 66 ), 1092. 

conversion of, into carbonic 

anhydride by nascent oxygen, 14, 

15. 


—— —— modification of Noack’s me- 
thod of preparing, 260. 
Carbony] iodide, 40. 
sulphide, heats of combustion and 
formation of, 249. 
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Carbonyldihydroxydiphenyl, and its 
derivatives, 324. 

Carbonyldiphenyl oxide, and its deriva- 
tives, 324. 

Carbopyrotritartaric acid, 838. 

‘Carbopyrrolic acid, and its salts, 1044. 

dehydration of, 585. 

Carbostyril, new method of preparing, 

1183. 


8-Carbostyrilcarboxylic acid, 1020. 
Carbovaleraldine, oxidation of, 294. 
Carboxylic acids from aromatic amines, 
734. 
Carboxytartronic acid, 41. 
—— — action of hydroxylamine on, 
584. 
Carnallite, a cheap substitute for 
kainite, 868. 
Carnauba wax, chemical composition of, 
128"), 
“ Carottine,” 236. 
Carrottin, 910. 
Carroway oil, 1138. 
Carvacrol, 331. 
Carvene, 1138. 
Carvol, 331. 
derivatives of, 1138. 
Carvolphenylhydrazine, 1138. 
Carvoxime, 1138. 
Casein, new mode of treating, 1449. 
nitro-, use of, in dyeing, 1449. 
Caseins of milk, 762. 
Cassiterite from Dakota, 23. 
Cast iron, estimation of carbon in, 219. 
Cattle, stall-fed, experiments with, 472. 
—— disease occasioned by town 
sewage, 95. 
Cattle-food, horse-chestnuts as, 1411. 
— old sugar-beet seeds as, 
631. 
Cattle-foods, presence of mildew, &c., 
in, 1411. 
Cattle-litter, moss and turf fibre as, 
105. 
Cattle i and Pasteur’s protective 
inoculation, 96, 473. 
—— hacillus of, 1398. 
Caustic potash, preparation of, 15. 

a, preparation of, 15. * 
Celestine, occurrence, association, and 
robable mode of formation of, 25. 
Cell, a new, founded on the oxidation of 

carbon in the cold, 1239. 
Skrivanoff’s (pocket form), 881. 
— with — oxide, 1. 
Cell-sap, acidity of, 1209. 
Cells, part played by vegetable acids in 
causing the turgescence of, 1064. 
Cellulose, action of cuprammonium 
solutions of, on polarised light, 577, 
833. 
— manufacture of, 232. 
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Cellulose, polarimetric investigation of 
various forms of, 1288. 

researches by Witz on the oxida- 

tion of, 528. 

Celluloses, 858. 

Cement, adulteration of, 128. 

and its adulteration, 1225. 
Cements, decomposition of, by water, 

1443. 

—— hydraulic, influence of calcination 
and of carbonic anhydride on the 
setting of, 933. 

Centrifugal separator, Nielsen and 
Petersen's, experiments with, 135. 

Cereals, culture of, 482. 

Cerite, and the extraction of cerium, 
lanthanum, and didymium therefrom, 
557. 

Cerium, extraction of, from cerite, 557. 

Cerotie acid, formula of, 1297. 

Cetene, preparation of, 571. 

bromide, 1108. 

Cetyl alcohol, 1280. 

Cetylacetic acid, 1280. 

Cetylmalonic acid, 1280, 

Chaff, wheat-, digestibility of, and the 
changes which it undergoes by dif- 
ferent methods of preparation, &c., 
772. 

Chalchuite, new locality of, 26. 

Chalk mud, use of, in the production of 
crude soda, 644. 

Champion spice, 473, 865. 

Charcoal, behaviour of, towards gases, 
1250. 

Cheese, American, analyses of, 536. 

blue, 942. 

—— from skim-milk and foreign fat, 
536, 942. 

loss of weight during the ripening 

of, 1448. 

Russian, analyses of, 700. 
Cheleutite, from Schneeberg, 1099. 
Chelidonie acid, action of hydroxyl- 

amine on, 993. 
—— —— nitrogenous derivatives of, 
1196. 
Chemical affinities, determination of, 
812. 
— in terms of electromotive 
force, 246. 

compounds, colour of, mainly as a 
function of the atomic weights of the 
component elements, 1252. 

— constitution and physiological 
action, connection between, 348. 

—— metamorphosis and transformation 
of forces, relation between during 
the germination of seeds, 1207. 

nomenclature, 998. 

— reactions, influence of dilution on 
the rate of, 1090. 
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Chenopodium Quinoa, cultivation of, in 
Austria, 769. 

Cherries, ripe, studies on, 766. 

Chestnuts, common, fatty constituents 
of, 202. 

Cheviot rock, analysis of, 413. 

Chicken cholera, infection of eggs by, 
1398. 

Chicory, roasted, composition of, 648. 

Chili saltpetre for sugar-beet and barley, 
1418, 1419. 

— — rubidium, cesium, lithium, 
and boric acid in, 968. 

China grass, preparation and dyeing of, 
797. 


Chinine, 1383. 

Chiolite, 265. 

Chloanthite from Schneeberg, 1099. 

Chloral, preparation of, 1117. 

— allylate, action of acid chlorides 
on, 1117. 

—— hydrate, contribution to the study 
of, 199. 

Chloral-quinine, 186. 

Chlorates, electrolysis of, 542. 

Chlorhydrin, action of sodium on an 
ethereal solution of, 766. 

“ Chlorides of lime and lithia,” 16, 820. 

Chlorides, specific volume of some 
double, 946. 

Chlorine, absorption of, by carbon, 
and its combination with hydrogen, 
1249. 

— available, test for, in bleach works 
and similar establishments, 775. 

— displacement of, by bromine, and 
reactions accompanied by the absorp- 
tion of heat, 955. 

displacement of, by bromine in 
silver chloride, 1245. 

— estimation of, in presence of 
organic matter, 109. 

—— gaseous, as discharge in calico- 
printing, 1234. 

—— industry, future of, 225. 

—— monoxide for lecture experiments, 
552, 710. 

—— processes, 227. 

— replacing, by other 
agents, 226. 

—— temperature of solidification of, 
816. 

— and hydrogen, action of light on a 
mixture of, 1237. 

—— and iodine, separation of, in the 
dry way, 1073. 

—— bromine and iodine, detection of, 
492. 

—— bromine and iodine in presence of 
one another, estimation of, 694. 

Chlorine-atoms, ketonic, sepeemens of, 
by hydrogen, 1039. 


bleaching 
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Chiorite from the Bottino (Serravezza), 
271. 

Chloroform, estimation of, in the blood 
of an anesthetised animal, 375. 

—— chloroform, fate of, in the organism, 
1062. 

—— liquid paraffin as a reagent for the 
presence of water in, 1073. 

Chloroform-vapour, preservative effect 
of, on organic substances, 932. 

Chloropal, analyses of, 662. 

Chlorophyll, 1366, 1367. 

—— acompound of iron with a gluco- 
side, $48. 

——a crystallisable colouring matter 
in, 910. 

constitution of, 666. 

Chocolate, 202. 

Cholera, 349. 

—— transmission of, by drinking water, 
1081. 

Chondropeptone, 1388. 

Chromic acid, action of hydrogen per- 
_=_ on, 20. 

—— of, 1267. 

— — enhydri de, action of hydrochloric 
acid gas on, 1267. 

—— —— purification of, 1267. 

— selenite, preparation of, 
397. 

—— oxide, estimation of, by titration, 


—— sulphate, pure, 558. 
Chromium acetate, behaviour of, 39. 
— determination of the atomic weight 
of, 84. 
double chlorides of, 1266. 
estimation of, 1428. 
—_ in presence of organic mat- 
ter, 109. 
—— group, colours of the oxides of, in 
acid solution, 559. 
—— and potassium, double chloride of, 


Chromy] dichloride, 1267. 
Chrysaniline, 748, 1034. 
picrate, 908. 
Chrysocolla trom Arizona, 28. 
Chrysophenol, 748. 
Cicutine, a, 1047. 
Cider, examination of an apple-must 
and of, obtained therefrom, 98. 
apples, analyses of some, 203. 
Cinchine, oxidation-products of, 1383. 
Cinchocerotic acid, 332. 
Cinchocerotin, 331. 
Cinchona alkaloids, 1382. 
Cinchonamine, and its salts, 87. 
Cinchonidine chloride, 1383. 
-— ethylcyanide, 338 
Cinchonine, oxidation-products of, 1383. 
Cinnamaldehyde anilide, salts of, 1345. 


1510 


Ciunamaldehyde, cyanhydrin, 1292. 
derivatives of, 1343, 1344. 
orthonitro-, 59. 
condensations with, 1345. 

synthesis of 1345. 
Cinnamic acid, a-amido-, 1349. 

derivatives of, 603, 1172. 
—— —— hpdrazines of, 440. 
new synthesis of, 446. 
—— —— orthonitro-, derivatives of, 

65, 747. 

Cinnamone, 1166. 


Cinnamylacraldehyde, orthonitro-, 1346. | 


Citric acid, occurrence of, in the seeds 
of Leguminose, 13504. 

Clark’s cell, electromotive force of, 
246. 

Clausius- Williamson’s hypothesis, 701. 

Clays, ferruginous, origin of, in lime- 
stone districts, 1272. 

Clover, examination of, at different 
stages of growth, 100. 

Coal, carbonised, composition of, 1441. 

—— coking of, with conversion of its 
nitrogen into ammonia, 126. 

—— estimation of the fuel value of, 
according to Scheurer-Kestner, 930. 
—— distillation, new bye-product from, 

525. 
— heat of combustion of, 122. 
——limed, use of, in gas making, 
223. 

methods for coking, 224. 

and cannel coal, origin and distri- 
bution of phosphorus in, 127v. 

Coal-gas as a source of heat, 697. 
Coal-tar, analytical estimation of the 
three xylenes in, 1431. 

—— — pyridine bases from, 611. 
— —— dyes containing nitrogen, 
587. 

—- — new, 237, 238, 536. 
—— —— new, and their prepara- 
tion, 1450. 
—— oil, occurrence of diphenyl 
in, 1030. 
— xylenes, English and Scotch, 
Cobalt, extraction of, from its ores, 
1233. 
—— separation of, from nickel, 498. 
Cobaltine from Schladming, 1099. 
Cobaltous chloride, hydrates of, 967. 
Coccinine, a hydrocarbon from, 84. 
Cochineal dye-stuffs, 84. 
Cocoa, 202. 

Trinidad, decorticated by heat, 
and without heating, composition of, 
203. 

—— butter, 203. 
—— —— composition of, 40. 
Cocoa-nut meal for horses, 852. 
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Cod-liver oil, iodine in, 504. 

Codeine, derivatives of, 614. 

B-Codeine methiodide, 615. 

—— methochloride and its derivatives, 
614. 

Coffee, effect of, on the composition of 
the blood and on nutrition, 1392. 

ground, preserving, 880. 

Coke, gases occluded by, 377. 
production of, from coal, 224. 
Coke-ovens, recovery of ammonia from 

the gases of, 1441. 
Colchiceine, 1387. 
Colchicine, 1387. 
crystallised, 1055. 
8-Collidine hexhydride, 1048. 
Colloid, nitrogenised, derived from 
amidobenzoic acid, 905. 
Colloids, 957. 
coagulation of, 1250. 
Colocynthin, 181. 
Colophanthrenes, 83. 
Colophony, destructive distillation of, 
83. 
Colouring matters. See Dyes. 
Colorado beetle, vesicating substance in, 
350. 
Colour mordants for wood, 379. 
of chemical compounds, mainly as 
a function of the atomic weights of 
the component elements, 1252. 
Colours, incombustible, 379. 
water and oil, used in dyeing and 
printing, action of sunlight, daylight, 
and electric arc light on, 700. 
Columbates, methods of analysing, by 
means of hydrofluoric acid, 111. 
Comanie acid, action of hydroxylamine 
and ethylamine on, 1302. 
Combustion, demonstration of the in- 
crease in weight of bodies on, 208. 
Comenic acid, action of ethylamine on, 
1303. 
—— — action of hydroxylamine on, 
1302. 
—— amido-, action of phosphorus 
pentachloride on, 840. 
Compost manure, 360. ; 
Compression experiments, Spring’s 
simple method of demonstrating, 998. 
—— repeated, influence of, on the 
amount of sulphides formed by pres- 
sure, 959. 
Condensation-products, use of dry 
oxalic acid in the formation of, 1u19. 
Conductors, hollow, in electrolytes, dis- 
tribution of electricity on, 248. 
Conilenaumine-phthalein, 453. 
Conilene-phthalamic acid, 453. 
Conine, 1048. 
and derivatives of, 1200. 
synthesis of, 1201. 
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Conyrine, 1200. 

Copaiba balsam, estimation of, 377. 

Copper, atomic weight of, 256. 

— black, composition of, 515. 

chlorides, action of, on metallic 
sulphides, 962. 
—— commercial, sp. gr. of, 218. 
commercially pure, examination 
of, 1084. 

—— effect. of, on the organism of rumi- 
nants, 474. 

— electrochemical equivalent of, 
1089. 

electrolytic extraction of, 934. 

—— fluorine compounds of, 1264. 

—— liquors, estimation of cuprous 
cbloride in, 872. 

oxide cell, 1, 541. 

—— qualitative and quantitative sepa- 

ration of bismuth from, 497. 
smelting, 515. 

—— titration of, by means of potassium 
cyanide, 113. 

Cork, composition of, 861. 

Corn, the sum of mean temperatures in 
relation to the cultivation of maize 
and, 672. 

Cornein, 1390. 

Cornikrystallin, 1391. 

Correlative growths in the vegetable 
kingdom, 626. 

“ Corrosiv,”’ Kohn & Co.’s, 1088. 

Corundum, remarkable occurrences of, 
267. 

—— gems in India, 23. 

Cosalite from Colorado, 826. 

Cotton, fixing indigo on, 136. 

Cotton-cake as fodder for milch-cows, 
1411. 

—— —— influence of, on the secretion 
of milk, 669. 

—— —— meal, influence of feeding 
with, on milk excretion, 623. 

—— undecorticated, 100. 

Cotton-yarn, dyeing with aniline-black 
in the cold, 942. 

Coumalinic acid and its methyl salt, 
1124. 

Coumurins, new, 1346. 

new mode of formation of, 1173. 
substituted, 66. 

Cows, milch, cotton-cake as fodder for, 
1411. 

—— —— fermenting maize for, 355. 

—— —— sunflower-seed cake as fodder 
for, 483. 

— — use of, for labour, 1396. 

—— urine of, 1204. 

Cow’s milk, digestion of, and the sub- 
i which increase its digestibility, 

2. 
Cream, souring of, 1448, 


— 
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Creatines, 613. 
Creatinines, 613. 
Cresol, nitro- and amido-, [1 : 2: 6], 
1317. , 
Cresols, amido-, 1145, 
azo- and disazo-compounds of, 900. 
Cresyl ethers of phosphoric acid, nitra- 
tion of, 1337. 
Cribriform vessels of Cucurbita pepo, 
contents of, 1067. 
Critical temperatures, 252. 
Crops, yield of, under steam cultivation, 
359. 
Croton-oil, purgative principle of, 947. 
—— —— vesicating principle of, 909. 
Crotonaldehyde, -y-dichloro-, com- 
pound formed by the addition of 
hydrochloric acid to, 1293. 
—— hydration of, 420. 
—— preparation and reactions of, 294. 
Crotonylene glycol, 897. 
Cryolite, 265. 
from Colorado, 21. 
Crystallisation, mixed, 958. 
—— of substances at high pressures, 
548, 549. 
Crystals, dilatation of, on change of 
temperature, 1U96. 
of the regular system, elasticity of, 
1096. 
Cucurbita pepo, contents of the cribri- 
form vessels of, 1067. 
Culm conglomerate, containing variolite, 
at Hausdorf, in Silesia, 408. 
Cultivation, continuous, without stable 
manure, employing artificial manures, 
490. 
—— Lupitz method of, 105. 
Cumaldehyde, orthonitro-, 1352. 
Cumene, 1356. 
Cumenylacrylic acid, orthonitro-, and 
its salts, 1351. 
Cuminalacetone, 1167. 
Cuminaldoxime, 581. 
Cumylazocumenol, 1147. 
Cumylazoresorcinol, 736, 1147. 
Cumylazoresorcinolazocumyl, 736. 
Cumyldisazoresorcinol, 1147. 
Cuprammonium compounds, manufac- 
ture of, and their technical applica- 
tion, 1232. 
Cupric iodide, 962. 
sulphide, action of, on potassium 
sulphide, 963. 
Cuprous chloride, estimation of, in 
copper liquors, 972. 
— iodide, 962. 
Currants, ripe, studies on, 766. 
Currents produced by immersion and 
emersion, and by the movement of a 
metal in a liquid, 2. 
Cusparine and its salts, 341. 
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Cutose, 859. 
Cuttle fish, excretory product from the 
liver of, 94. 
Cyamic acid, monochloro-, 840. 
Cyanbenzin, 1292. 
Cyanhydrins, action of phenylhydrazine 
on, 1152. 
Cyanides, preparation of, from  tri- 
methylamine, 1276. 
Cyanmethine, hydroxy-base of, 
(C,H,N,O), 1292. 
Cyanogen bisulphydrate, 1109. 
compounds, some simple, constitu- 
tion of, 1277. 
— iodide, action of, on certain metal- 
lic salts, 1277. 
Cyanometatoluidine and its salts, 1142. 
a- and §-Cyanonaphthalene, saponifica- 
tion of, 1362. 
Cyanoparatoluidine and its salts, 1141. 
Cyanorthotoluidine and its salts, 1142. 
Cyanuric acid, ethereal salts of, 1278. 
bromide, 588. 
Cymene, action of chromyl chloride on, 
1342. 
—— boiling, action of chlorine on, 300. 
from homocumic acid, 426. 
Cymenesulphonamide, bromo-, 456. 
8-Cymenesulphonamide, oxidation of, 
456 


Cymenesulphonic acid, monobromo-, 
and its salts, 456. 
Cymenesulphonic acids, 321. 
Cymy! chloride, 300. 
Cynene, 1363. 
dihydrochloride, 1363. 
Cysteine, 1382. 
Cystine, 1382. 
—— action of water on, 1054. 


D. 


Dacite, 29. 

Dairy farm, experimental, at Kiel, 
annual report of, 1396. 

Daphnetin and its ethyl-derivatives, 
1042. . 

—— diacetyl- and dibenzoyl-derivatives 
of, 1174. 

synthesis of, 1173. 

Dari seeds, analysis of, 630. 

Date-sugar, 1234. 

Daylight, action of, on water and oil 
colours used in dyeing and printing, 
700. 

Decane, and monochloro-, from Ameri- 
can petroleum, 1107. 

—— normal, 166. 

Decay, properties of the volatile products 
of, 225. ° 
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Decylene, 1107. 
Decylic alcohol, 1107. 
Dehydracetic acid, action of hydroxyl- 
amine on, 1302. 
derivatives of, 1121. 
monobromo-, 1121. 
Dehydracetophenylhydrazine, 1121. 
Dehydracetoxime, 1121. 
Dehydrobenzoylacetic acid and the ac- 
tion of sulphuric acid on, 839. 
Densities of solutions of salts, 251. 
Density of solids and liquids, determi- 
nations of, by means of the sp. gr. 
bottle, 213. 
Deoxyamalic acid, 467. 
Descloizite from Mexico, 24. 
“ Desiucrustant Marseillais,” 1088. 
“‘ Desincrustant Ragosine,”’ 1088. 
Desmine from the Viesch Glacier, 
analysis of, 402. 
Desiccators, 491. 
Deuteroalbumose, 1389. 
Deweylite, analysis of, 663. 
y-Dextrin, 284. 
Dextronic acids, 423. 
Dextrose, action of alkalis on, 1112. 
aldehydic nature of, 202. 
behaviour of, with ammoniacal 
alkaline silver solution, 283. 
examination of, 930. 
svlutions, decolorising, 930. 
Diabase rich in apatite from Griveneck, 
275. 
Diacetonamine, and derivatives of, 53. 
Diacetonylphosphinous acid, 991. 
Diacetonylphosphorous chloride, 991. 
Diacetylchrysaniline, 1034. 
Diacetylformamidine, 722. 
Diacetyllupinine, 1387. 
Diacetylmorphine, and its derivatives, 
613. 
Diacetylpentamethylpararosaniline, 607. 
Diacetylquinol, and monochloro-, 430. 
Dialysis, chloroform-water and ether in, 
375. 
Diamines, aromatic, action of thiocy- 
nates on, 49. 
aromatic, difference in chemical 
behaviour of, 49. 
behaviour of, towards nitrous acid, 
738. 
Diammonio-silver acetate, 722. 
nitrate, 261. 
Diamonds, presence of, in an Indian 
atite, 563. 
auninetien of, 1090. 
Diamy]l, 166. 
Diamylsulphone, action of chlorine on, 
1127. 
Dianilide-phenolquinoneimide, 
chloro-, 431. 
Diantipyrine, 1879. 


mono- 
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Diastase, action of acids, alkalis, and 
alcohol on, 530. 
artificial production of, 1366. 
formation of, under various con- 
ditions, 476. 
Diazocaetamide, a, 988. 
Diazoamidobenzene, 1014. 
Diazoamido-derivatives of the paraffin 
series, 987. 
Diazobenzene, amido-, 1148. 
Diazobenzenesulphonic acid, behaviour 
of aldehyde, glucose, peptone, albumi- 
nous bodies, and acetone towards, 
1322. 
Diazobenzoic acid, paramido-, and its 
derivatives, 1148. 
Diazo-derivatives, 1148. 
action of alcohol on, 1322. 
decomposition of, by means 
of alcohol, 1315. 
of the paraffin series, 987. 
Diazo-group, introduction of, into so- 
called aromatic para-compounds, 1013. 
Diazoresorcinol, and its derivatives, 
1333. 
Diazoresorufin, and 
1333. 
Dibenzalacetone, 1166. 
Dibenzenylazoxime, 1326. 
Dibenzoresorcinol, mono- and tri-nitro-, 
174. 
Dibenzoylacetic acid, 64. 
Dibenzoylbenzidine, 1015. 
Dibenzoylmesitylene, 904. 
Dibenzoylmethane, 64. 
Dibenzoylsuccinie acid, mono- and di- 
lactone of, 839. 
Dibenzylbenzene, dinitro-, 310. 
Dibenzyleatechol, 438. 
Dibenzylhydroxylamine, 51. 
Dibenzylnitroquinol, 438. 
Dibenzylquinol, 437. 
Dibenzylresorcinol, 438. 
Dicalcium phosphate, preparation of, 
892. 
Dicaprylamine, 985. 
Dichroite, artiticial production of, 565. 
——- from Asama- Yama, 407. 
twin crystals of, from the Laacher 
See, 407. 
Dichromates, action of a red heat on, 
559. 
—— process for preparing, 783. 
Dicuminalacetone, 1167. 
Dicyandiamide, 613. 
Dicyanotriparatolylguanidine, and _ its 
salts, 1141. 
Dicyminylthiocarbamide, 47. 
Dicynene, 1363. 
Didymium, diffusion of, 262. 
estimation of, 111. 
-— extraction of, from cerite, 557. 


its derivatives, 
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Didymium, molybdate, normal, 821. 
valency of, 821. 

Diethoxycoumarilic acid, 69. 

Diethoxyhydroxycaffeine, 466. 

Diethyl alizarin eth: r, 1187. 

—— cinnamylethylacetate, 444. 

—— methylene ether, 171. 

— quinonehydrodicarboxylate, and 
its formula, 834, 835. 

succinosuccinate, formula of, 835. 

Diethylacetophenone, 63. 

Diethylesculetin, 67. 

—— mouvobromo-, 69. 

Diethylamidocinnamic acid, 440, 

Diethylamidosulphonic chloride, 286. 

Diethylanilinazyline, action of methyl 
iodide on, 178. 

Diethylaniline, dinitro-, 179. 

— - methiodide. 1006. 

Diethylbenzene, oxidation of, 587. 

Diethylbenzoic acid, 63. 

Diethylbromophenylamine, 1006. 

Diethyldaphnetilic acid, 1042. 

Diethyldimethylparaphenylenediamine, 
179. 

Diethylformamidine hydrochloride, un- 
symmetrical, 724. 

Diethylglycerolphosphoric acids, two 
isomeric, ‘ 

Diethylindigo, 76. 

Diethylphenylacetamidige, and its hy- 
drochloride, 1135. 

Diethylsafranine, 539. 

Diffusion, extracting by, 539. 

—— residues as cattle food, 921. 

Diformylbenzidine, 1015. 

Difurfuralacetone, 1167. 

Digallic acid, 1178. 

Digestion, experiments on, 912. 

— of meut and milk, time required 
for, 470. 

Digitalein, estimation and separation of, 
from digitalin and digitin, 507. 

Digitalin, estimation and separation of, 
from digitalein and digitin, 507. 

Digitin, estimation and separation of, 
rom digitalin and digitalein, 507. 

Dihydroanthraceneearboxylic acid, 330. 

Dihydrocinchonine, a, 1384, 1385. 

Dihydrocollidine, 1047. 

Dihidrofurfurane, 897. 

Dihydroxyamidoanthraquinonesulph- 
onic acid, 1189. 

Dihydroxyanthraquinone, a new, 1188. 

Dihydroxybenzenes, benzylic ethers of, 
437. 

8-y-Dihydroxycarbostyril, 79. 

Dihydroxychloralphosphine, 1119. 

Dihydroxydimethylpurin, 997. 

Dihydroxydiphenylearbinol, orthopara-, 
311. 


Dibydroxydiquinoline, 1372. 
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Dihvdroxymethylcoumarin, 67. 

Dihydroxynaphthalene, amido-, hydro- 
chloride of, 1186. 

Dihydroxypropyldicarboxyldiphenylcar- 
bamide, 1023. 

Dihydroxypyridine, and its salts, 1369. 

Dihydroxypyridinecarboxylic acid, 1302. 

Dihydroxyquinone, diimido-derivative 
of ? 58. 

Dihydroxytoluene [1 : 2 : 6], 1317. 

Diisobutylphenylcarbamide, 1010. 

Diisobutylphenylguanidine, 1010, 1011. 

Diisobutylphenylthiocarbamide, 1010. 

Di-isopropyl glycol, 37. 

Diketones, action of hydroxylamine on, 
62. 

—— hydrocyanides of, and their sapo- 
nification, 329. 

Dilatemeter, differential, and its appli- 
cation in an investigation on the 
formation of alums, 887. 

Dilution, influence of, on the rate of 
chemical reactions, 1090. 

Dimetaisocyminylcarbamide, 47. 

Dimethoxypropionic acid, 68. 

Dimethylacridinium hydroxide, 1356. 

Dimethylamidoazobenzene, 1149. 

Dimethylamidobenzene, 1320. 

Dimethylamidobenzeneazotoluene, 
its sulphonic acid, 1150. 

Dimethylamidesulphonic chloride and 
its derivatives. 285. 


and 


Dimethylaniline, action of, on ethylene | 


bromide, 1317. 
— nitration of, 1013. 
paranitro-, 1013. 


Dimethylanthracene hydride, synthesis | 


of, from benzene and ethylidene 
chloride, 753. 
Dimethyldiethylparaphenylenediamine, 
diiodomethylate of, 178. 
Dimethyldiethylsulphonamide, 286. 
Dimethyldiphenylmalonamide, 729. 
Dimethyldiquinizinhydrobenzene, 1381. 
Dimethylethylbenzene, 44. 
Dimethylethylphenylammonium iodide, 
1005. 
Dimethylgentisic aldehyde, 1166. 
Dimethylhomocatechol, 186. ‘* 
Dimethylmalonamide, 728. 
dibromo-, 1124. 
Dimethy!-8-methylumbellic acid, 1331. 
Dimethylnaphthalene, 328. 
Dimethylnaphthol dihydride, 327. 
Di-methyloxvquinizine, 1153, 
1379, 1380, 1382. 
Dimethylparatoluidine, action of, on 
ethylene bromide, 1317. 
Dimethylphenylacetamidine, symmetri- 
cal and unsymmetrical, 1135. 
Dimethylnhenylene-green, 539. 
Dimethylphenylene-safranine, 539. 
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Dimethylphenylsulphonamide, 285. 
Dimethylpiperidine, bromo-derivatives 
of, 1385. . 
Dimethylpropylphenylamine, 1006. 
Dimethylpyrroline, 1368. 
Dimethylpyrrolinecarboxylic acid, 1368. 
Dimethylquinaldine, 1053. 
Dimethylquinol, derivatives of, 1329. 
Dimethylquinoline and its derivatives, 
1197. 
Dimethylquinolthiocarbamide, 1330. 
Dimethylquinoltrimethylammonium 
iodide, 1329. 
Dimethylquinophenol, 1197. 
Dimethyl-8-resorcylic acid, 67, 1331. 
Dimethyl-triphenylmethylamine, and 
its iodine-compound, 1033, 1034. 
a- and B-Dimethylumbellie acid, 68. 
a-8-Dimethylumbelliferone, 67. 
Dimethyluric acids, 1308. 
Dinaphthyl, a-a-, a-8-, and iso-, 1185. 
B-Dinaphthylamine, _nitro-derivatives 
of, 752. 
| Dinaphthylsulphone, 1362. 
| Dioctoie acid, 462. 
| Dioctyl, 166. 
| Dioctylamine, 984. 
Dioximidophthalaconecarboxylic 
and its ethyl salt, 1177. 
Dioxyisoamylamine, 1190. 
Dioxyretistene, 1040, 1041. 
action of barium hydroxide, and of 
acetic anhydride on, 1041. 
Diparahydroxybenzoylparahydroxyben- 
zoic acid, 447. 
| Diparatolyloxamide, 1141. 
| Diparatolylparaphenylenediamine, 593. 
Diparatolyithiocarbamide, _orthonitro- 
and dinitro-. 307, 308. 
Diphenic acid, paramononitro-, 329. 
Diphenyl, dibromodiamido-, and 
azoimido-compound, 903. 
dichlorodiamido-, 903. 
} ———. occurrence of, in coal-tar oil, 
1030. 
—— perchloro-, 589. 
Diphenylacetoxime, and some of its 
derivatives, 1155. 


acid, 


its 


Diphenylamine diphenylphthalamate, 
451 


ethylphenylphthalamate, 452. 
sulphoxides, dinitro-, 1156. 
| Diphenylamine-phthalein, 451. 
| Diphenylene ketone oxide, formula of, 
| _ 1182. 
Diphenyleneacetoxime, 1182. 
| Diphenylene-diethylidine, synthesis of, 
— benzene and ethylidene chloride, 
53. 
Diphenylenetoluoquinoxaline, 1053. 
| Diphenylethane, synthesis of, from ben- 
zene and ethylidene chloride, 753. 
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Diphenvlethane, synthesis of, from 
ethvlidene chloride, 1356. 

B-Diphenylglyoxime, 62. 

Diphenylhydrazinepyroracemic 
synthesis of, 1181. 

Diphenylmetaphenylenediamine, and its 
derivatives, 591. 

Diphenylmethane, dinitro-, 310. 

—— para-mononitro-, and monamido-, 
310. 

Diphenylorthorylylenediamine, 1313. 

Diphenylparaphenylenediamine and its 
derivatives, 592. 

Diphenylparaxylylmethane and its pro- 
esta of oxidation, 321. 

Diphenylphenylacetamidine, 1135. 

Diphenyl-phosphoric acid,  dinitro-, 
1337. 

Diphenylphthalamic acid, and its salts, 
451. 


acid, 


Diphenylpropionic acid, snd its deri- 
vatives, 55. 

Diphenyltartaric acid, and the hydro- 
bromide of the amide of, 62. 

Diphenylthiocarbamide, action of ethox- 
allyl chloride on, 1159. 

compounds of, with metallic salts, 

1018. 

Diphenyltoluoquinoxaline, 1053. 

Diphthalyl-diparabenzidine, 1015. 

Dipipery!thiosemicarbazide, 468. 

Dipropionylmorphine, 613. 

Dipropylpropylidenic oxide, 1283. 

Dipropy!phenylcarbamide, 1008. 

Dipropylphenylguanidine, 1008. 

Dipropylphenylthiocarbamide, 1008. 

Dipyrogallopropionic acid, and its deri- 
vatives, 318. 

Diquinizine-blue, 1379. 

Diquinizinhydrobenzene, 
nitrous acid on, 1381. 

Diquinoline, formation of, by aid of 
heat, 1372. 

from benzidine, and its derivatives, 

1371. 

—— peculiar method of formation of, 
and derivatives of, 1372. 

—— preparation of, 84. 

Diquinolinedisulphonic acid, and its 
salts, 1371. 

Diresorcinol, and its derivatives, 1139. 

Diresorcinoldicarboxylic acid, and its 
salts, 1336. 

Diresorcinolphthalein, and 
vatives, 1139. 

~—— insoluble, 1140. 

Diseases of animals, 623, 914. 

Disodium glycollate, 548. 

Dispersion, crossed, of several rhombic 
substances, 381. 

Dissociation, 549. 

a-Distearin, preparation of, 280. 


action of 


its deri- 
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a-Distearylglycerolphosphoric acid, and 
its salts, 281. 

a-Distearylglycerolphosphoric chloride, 
281. 


Distillation, different methods of, com- 
pared, 1248. 
Distillers’ waste, influence of, on milk 
secretion. 194. 
Disulphur dichloride, constitution of, 
1255. 
Dithienyl, 1132. 
Dithienyldibromethylene, 1001. 
Diethienyldichlorethylene, 1001. 
Dithienylmethane, 586, 1001. 
Dithienyltribromethane, 1001. 
Dithienyltrichlorethane and hexabro- 
mo-, 1001. 
Dithiodilactylic acids, 1299. 
Dithiomolybdates, 161. 
Ditolyl, 903. 
Dixylylbenzene, 427. 
Dodecyl palmitate, 572. 
Dodecylene dibromide, 1108. 
preparation of, 571. 
Dodecylidene, 1108. 
Dog, nutrition of, 344. 
Dopplerite, 265, 923. 
Double salts formed by fusion, 704. 
of tin, 1265. 
silicate of zinc and aluminium, hy- 
drated, 1105. 
—— sulphates, hydrous, natural, 1103. 
sulphide of potassium and copper 
-_ of potassium and mercury, 963, 
964. 
Dragon’s blood, so-called, 462. 
Drainage water, chemical changes in, 
633. 
Drinking water, zine in, 697. 
— rotundifolia, experiments with, 
917. 
Dulcitol, reaction of, in presence of 
borax and paratungstates, 1284. 
Duplothiacetone and its derivatives, 
580. 
Dye-forming substances, aromatic acids 
as, 1169. 
— substitute for tartar emetic in, 


Dyes, blue, from pyrroline, 740. 
from the action of diazoacetanil- 
ide on §-naphtholdisulphonic acid, 
1016. 
red, of the phanerogams, relation 
of, to the migration of starch, 1402. 
— 1169. 
aniline, fixation of, by means of 
metallic sulphides, 539. 
—— blue, from rosaniline, 1048. 
—— —— preparation of, 798, 943. 
—— brown, from chrysoidine and diazo- 
compounds, 537. 
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Dyes, cochineal, 84. 
extraction of, by a solution of 
borax, 83. 
formed by the oxidation of glyco- 
cine, 987. 
formed by the simultaneous oxida- 
tion of paradiamines and monamines, 


—— formed by the union of phenols 
with aromatic aldehydes, 837. 

—— from amidoazoparatoluene, 743. 

—— from nitroanthraquinone, 1188. 

—— from thiophene, 586. 

—— indophenol-like, and indophenols, 
593. 

—— Liebermann’s, amidophenolsulpho- 
nic acids and their relationship to, 
1354. 

methylene blue and allied, 1156. 
new coal-tar, 536. 

— of the so-called bile of inverte- 
brates, and of the bile of vertebrates, 
and some unusual urine pigments, 
&e., 194. 

—— from phenol, 1340. 

—— preparation of, from anthraqui- 
nunesulphonic acid, 945. 

—— preparation of, from quinoline and 
pyridine bases, 944. 

—— process for preparing, from pyri- 
dine and quinoline bases, 798 

— pyrroline, 1045. 

——red and violet, preparation of, 
1451. 

—— safranine, 538. 

yellow, 1449, 1450. 

Dysalbumose, 1389. 


E. 


Earthenware enamels, 1229. 

Earth-nut cake, fungus spores in, 356. 

—— —— meal, feeding horses with, 
100. 

Echurin, 1450. 

Edible fungi, poisonous properties of, 
204. 

Edmonsonite, 417. 

Eggs, infection of, by chicken-cholera, 
1398. 

Elaeolite-syenite from Jivaara, 413. 

Elaphomyces granulatus, constituents 
of, 480. 

Electric accumulator, a high pressure, 
246. 

—— arc light, action of, on water- and 
oil-colours used in dyeing and print- 
ing, 700. 

conductivity of very dilute saline 
solutions, 881, 882. 
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Electric layers of two liquids which are 
in contact, difference of potential of, 
383. 

—— light, galvanic batteries for, 1240. 

Electricity, a new method of generating, 
652. 

application of, in chemical indus- 
try, 785, 933. 

distribution of, on hollow conduc- 
tors in electrolytes, 248. 

influence of the chemical nature 
and pressure of gases on the genera- 
tion of, by an induction machine, 
701. 

— measurement of the quantity of, 

produced by a Zamboni’s pile, 138. 
production of, by condensation of 
aqueous vapour, 138. 
by evaporation, and electrical 
neutrality of vapour arising from 
electrified surfaces of liquids, 243. 

Electrification, conditions affecting area 
of, 247. 

Electrodynamometer, mercurial, 949. 

Electrolysis, 541, 1136. 

application of, in preparing indigo- 
vats, 942, 1448. 
determination of the limits of, 2. 

—— work done during, 247. 

Electrolytic estimations, 1426. 

Electrometer, an, 243. 

Electromotive force in terms of chemi- 
cal energy, 650. 

—— measurement of, 246. 

— variation of, in accumulators, 
881. 

Electrosyntheses, 1136. 

Enamels for earthenware, 1229. 

Energy, radiation, and temperature, re- 
lation between, 249. 

Ensilage, and analyses of, 1409. 

Enterochlorophyll, 195. 

Ergot, chemical properties of the violet 
colouring matter in, and its detection 
in flour and bread, 376. 

Erica vulgaris, analysis of, and of its 
ash, 207. 

Eruptive rocks, basic, of Maconnais and 
Beaujolais, 414. 

—-- of Elba, the more recent, 
567. 

Erythrane, the first anhydride of ery- 
throl, 897. 

Erythrogranulose, 576. 

Erythrohydroxyanthraquinone - sulpho- 
nic acid and its anhydride, 1189. 

Erythrol, reduction of, by formic acid, 
897. 

C,H,0., second anhydride of, and 
its derivatives, 979. 

Essential oils, action of iodine penta- 

bromide on, 370. 


INDEX OF SUBJECTS. 


Essential oils, coloured, 82. 

— — extraction of, 378. 

Etching ink, manufacture of, 880. 

Ethane, bromine substitution-products 
of, 32. 

—— bromotrichlor-, 978. 

—— chlorobromiod-, and its decomposi- 
tion, 830. 

—— dichloromoniodo-, 719. 

—— haloid derivatives of, 571. 

—— nitro-derivatives of, 717. 

Ethanes, brom-, chlorinated, properties 
of, 979. 

—— derived from active amyl alcohol, 
influence of asymmetrical carbon- 
atoms on, 169. 

Ethanesulphonic acid, monochlor-, salts 
of, 1126. 

Ethenylphenylazidine hydrochloride, 
1323. 

Ether, action of sulphuric anhydride on, 
1126. 

—— liquid paraffin as a reagent for the 
presence of water in, 1073. 

—— production of, by the action of 
Aspergillus glaucus on lemon-juice, 
855. 

Ether-vapour, preservative effect of, on 
organic substances, 932. 

Ethereal oil of Asarum Europeum, 
1191. 

—— salts, preparation of, by double 
decomposition, 1110. 

saturated and unsaturated, 
specific volume of, 8. 

Etherification, influence of isomerism 
on, 726. 

— of alcohols and acids, 726. 

Ethoxycinchonic acid and its salts, 84. 

8-Ethoxypyridine, 1370. 

Ethoxypyridine, dichlor-, 1369. 

Ethoxythioxyl chloride, decomposition 
of, on distillation, 1256. 

Ethoxytoluenesulphonie acid, 454. 

Ethyl acetate, formation of, from acetic 
acid and ethyl alcohol, 1295. 

—— acetisamylidineacetate, 443. 

—— acetisobutylideneacetate, 443. 

— acetoacetate, action of carbamide 
on, 583. 

— — action of chlor- and brom- 
acetone, acetophenone bromide, and 
phenylbromacetic acid on, 746. 

action of ethylene bromide 


on, 64. 
“a —— action of hydroxylamine on, 
1. 
—— —— constitution of, 836. 
— — derivatives of, 834. 
— — formula of, 835. 
“i —— reaction of, with aldehydes, 
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Ethyl acetobenzylideneacetate, 443. 

Ethyl a-acetocrotonate, 443. 

Ethyl acetofurfuralacetate, 443. 

—— acetophenoneacetoacetate, 598. 

action of reducing agents and 
of hydrochloric acid on, 746. 

——acetotrichlorethylideneacetate, 443. 

— aceturate, and its conversion into 
ethyl acetylglycollate, 1307. 

—— acetylenetetracarboxylate, 297. 

—— preparation of, 
1 


—— acetylmethyltrimethylenecarboxyl- 
ate, 1155. 

—— alcohol, combined action of potas- 
sium dichromate and chlorine on, 660. 

—— —— decomposition of, by the 
silent discharge, 543. 

—— benzalmalonate, and its carboxylic 
acid, 444. 

—— benzoylacetate, 63. 

— action of ethylene bromide 
on, 64. 

—— a-bromisovalerate, action of, on 
sodium malonic ether, 423. 

—— carbamate, decomposition of, 731. 

—— cinnamylethylacetate, 444. 

— collidinedicarboxylate, decomposi- 
tion of the ammonium salt by potash, 
1046. 

—— —— methiodide and methydrox- 
ide of, 1045. 

—— diazoacetate, and its derivatives, 
987. 

—— dibenzoylsuccinate, and the action 
of sulphuric acid on it, 838. 

—— dibromosuccinate, action of, on 
ethyl malonate, 1300. 

—— dicarbontetracarboxylate, 297. 

—— diethylprotocatechuate, 846. 

dihydroxy propyldicarboxyldi- 
phenylallophanate, 1023. 

—— a-f-diisonitrosobutyrate, 1121. 

—— _ dimethylpyrrolinedicarboxylate, 
1368. 

—— dinitrophenylacetoacetate, 178. 

—— diphenylizindiacetosuccinate, 1382. 

—— diphenylizinsuccinosuccinate, 1381. 

—— ether, temperature of solidification 
of, 817. 

ethylacetoacetate, bromine-deriva- 
tives of, 835. 
ethylacetocyanacetate, 727. 

—— ethylenephenoloxybenzoates, 435. 

—— ethylidenemalonate, 422. 

—— furfuryl carbinol, 1304. 

— glycollate, 992. 

—— hippurate, synthesis of, 1348. 

—— f-imidobutyrate, action of nitrous 
acid on, 1368. 

—— imidodiethyldioxamide, 907. 

—— isocro'yl ether, 1276. 
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Ethyl. isonitrosoacetoacetate, reduction 
of, 1368. 
isonitrosodiethylacetate, 581. 
—— isonitrosomethylethylacetate, 581. 
—— isonitrosotriethylacetate, 581. 
isosaccharate, 725. 
malonanilidate, 1023. 
—— malonate, action of a-8-dibromo- 
propionic acid on, 991. 
— action of ethyl dibromosuc- 
cinate on, 1300. 
— —— action of ethylene bromide 
‘on, 832. 
mandelate, 65. 
mercaptan, action of diazobenzene- 


sulphonic acid and of diazobenzene 


chloride on, 1328. 
metabenzammalonate, 906. 

—— metabenzamoxalate, 906. 
metamidobenzamoxalate, 906. 
methylacetocyanacetate, 727. 
methyloxyquinizinacetate, 1380. 
moniodoacetate, monochlor-, 421 
monobromacetate, monochlor-, 421. 
monochloracetate, monochlor-, 421. 

—— mononitro-8-naphthol, and the 

action of ammonia on it, 1036. 

—— nitrosobenzoylacetate, 64. 

—— nitrosophenolcarboxylate, 1003. 

— cnanthaldoxime, 581. 

—— orthethoxyphenylglycinate, 1144. 

—— _orthoxyldimalonate, 908. 
oxalate and alanine: a correction, 

995. 
paratolueneacetoacetate, 1342. 
— paratolylhydrazine acetoacetate, 
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phenylacetosuccinate, and its de- 
rivatives, 746. 
phenylearbonate, 1005. 
—— phenylizinacetosuccinate, 1380. 
—— phenylizindiacetosuccinate, 1381. 
— phenylizinquinizinhydrobenzene- 
carboxylate, 1381 
——. phenylizinsuccinosuccinate, 1380, 
phenylsulphonacetates, properties 
of, 319. 
—— phosphate, a new, 1282. 
—— propylearbonate, 1279. « 
pyrogallocarboxylate, 1335. 
— quinovate, 1191. 
sodacetoacetate, action of brom- 
acetophenone on, 598. 
sulphides, 1282. 
—— tartronate, 1124. 
_—— telluride, preparation of, 663. 
tetrahydronaphthalenetetracarb- 
oxylate, 908. 
thioisophthalate, 1158. 
—— trichlorethylidene-malonate, 423. 
—— triethylgallate, 1335. 
—— triethylpyrogallocarboxylate, 1335. 


Ethyl trimethylenetetracarborylate, 
1300. 


—— trimethylenetricarboxylate, 991. 
uvitonate, 758. 

Ethylacetanilide, nitration of, 1013. 

—— paranitro-, 1013. 

Ethylacetylene, action of, on mercuric 
chloride, 720. 

Ethylesculetin, 67. 

Ethylamido-a-butyrocyamidine, 613. 

Ethylamido-a-caproic acid, and its de- 
rivatives, 664. 

Ethylamido-cinnamic acid, and nitroso- 
ortho-, 440. 

Ethylamidohydrocarbostyril, 442. 

Ethylaniline, action of phthalic anhy- 
dride on, 448. 

ethylphenylphthalamate, 450. 

Ethylanilphthalein, 450. 

Ethylbenzene, dichlor-, 1020. 

Ethylbenzenes, amido-, derivatives of, 
1142 

Ethylbenzhydroxamic acid, structure of, 
1324, 1325. 

Ethylbenzoylacetic acid, 63. 

Ethyleumazonic acid, 304. 

Ethyldaphnetins, 1042. 

Ethyldiphenylaminazyline, 180. 

Ethyldiphenylearbamide, 1321. 

Ethyldiphenylthiocarbamide, 1321. 

Ethylene, boiling points of, under low 
pressures, 1257. 

—— bromide, action of dimethylpara- 
toluidine and dimethylaniline on, 
1317. 

—— bromide, tetranitro-, 33. 

——— bromine substitution-products of, 
32. 

—— chloriod-, unsymmetrical, 719, 
830, 831. 

—— bromiod-, unsymmetrical, 830, 831. 

a-dibrom-, formula of, 418. 

—— dichlor-, unsymmetrical, 719. 

—— ethers of the nitrophenols and 
hydroxybenzoic acids, 433. 

glycol, action of carbon oxychloride 
on, 419. 

— monobrom-, action of iodine mono- 

chloride on, 830. 

monochlor-, action of iodine 
chloride on, 719. 

nitro- and amido-phenyl ethers, 
433. 

—— nitro-derivatives of, 33. 

—— table of the formule and —_ 
points of the known symmetrical an 
unsymmetrical di-haloid derivatives 
of, 831. 

Ethylenedimethyltolylamine, and _ its 
salts, 1318. 

Ethylenediphenyldimethylammonium 
bromide, and its salts, 1318. 
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Ethylenediphenylenediamine, and _ its 
salts, 1142. 

Ethyleneditoluylene-diamine and -nitr- 
amine, 1142. 

Ethyleneditolyldimethylammonium bro- 
mide, and its salts, 1317. 

Ethylenemalonamide, 729. 

Ethylenemalonic and vinylmalonic acids, 
identity of, 992. 

Ethylenemethyltolylamine - dimethyl- 
tolylammonium iodide, 1318. 

Ethylenephenol-oxybenzoic acids and 
some of their derivatives, 435. 

Ethylfurfuraldoxime, 585. 

Ethylglycocine nitrite, 987. 

— hydrochloride, action of nitrous 
acid on, 42. 

Ethylhydrocarbazostyril, 442. 

Ethylhydroparacoumaric acid, dinitro-, 
1350. 

Ethylidene bromide, brom-, action of 
sodium ethoxide on, 418. 

— chloride, behaviour of, with ethyl- 
amine and amylamine, 1275. 

Ethylidene-diacetic acid, 422. 

Ethylidenedimalonic acid, ethyl salt of, 
422. 

Ethylimidodiethyldioxamide, 995. 

Ethylindole, synthesis of, 1181. 

Ethylindolecarboxyiic acid, synthesis of, 
1181. 

Ethylmalonice acid, preparation of the 
potassium salt of, 1123. 

Ethylmethylquinoline and its salts, 1376. 

8-Ethylnaphthalene, 1035. 

Ethylortho-xylyldichlorodimalonic acid, 
synthesis of, 908. 

Ethylphenetoil, 1002. 

Ethylphenol, and its derivatives, 1002. 

Ethylphenolphthalein, 1002. 

Ethylphenylcarbamide, unsymmetrical, 
1321. 

Ethylphenylphthalamic acid, and its 
salts, 449. 

Ethylphenylpropylalkine, 1011. 

Ethylphenylthiobiuret, 1141. 

Ethylphenylthiocarbamide, unsymmetri- 
eal, 1321. 

y-Ethylpiperidine, 760. 

—— synthesis of, 1054. 

Ethylpseudoisatin, 74. 

—— synthesis of, 1181. 

—— f-indogenide of, 76. 

Ethylpseudoisatin-a-ethyloxime, 74. 

Ethylpseudoisatin-S8-oxime, 75. 

y-Ethylpyridine, 910. 

Ethylquinazolearboxylic acid, and its 
brominated derivatives, 442. 

Ethylquinazole, 442. 

Ethylsuccinosuccinic acid, and its salts, 


Ethylteraconic acid, salts of, 459. . 
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Ethyltetrahydroquinoline, Wischnegrad - 
sky’s, 1051. 

Ethyltoluidine-phthalein, 450. 

Ethyltolylthiobiuret, 1141. 

Euxanthone, formula of, 1182. 

—— group, 1182. 

Evaporation experiment, 510. 

—— of liquids, relation between mole- 
cular weight and velocity of, 551, 
950. 

—— studies on, 627. 

Evigtokite from Greenland, 22. 

Experimental plots at Grignon in 1882, 
report on, 204. 

— — — in 1883, report -on, 
1068. 

Explosive gaseous mixtures, combustion 
of, 549. 

— —— influence of the density 
of, on the pressures which they de- 
velop, 805. 

relative rapidity of com- 
bustion of, 804. 
—— combustion of, in vari- 
ous states of dilution, 1247. 

“Explosive gelatin,’ spontaneous de- 
composition of, 947. 

Explosive mixture of chlorine and hy- 

rogen, action of light on: a lecture 
experiment, 552. 
Explosives, 540, 1452. 
and their application, 239. 
Extract of Senega, liquid, 540. 


‘ 


F, 


Fabrics, bleaching, 1234. 

Faraday’s law, and the law discovered 
by Bouty, 882. 

Farm, Silesian, without cattle, 636. 

Fat, absorption of, in the intestines of 
animals, 912. 

—— estimation of, in skim milk, 1435. 

—— formation of, from carbohydrates 
in animals, 912. 

in the animal organism, 345. 

—— neutral, formation of, from fatty 
acid in the animal system, 852. 

—— pathological formation of, 1392. 

percentage of, in the milk of cows 
of different breeds, 94. 

—— volumetric method for the estima- 
tion of, in milk, 372. 

Fats, amount of, in feeding-stuffs, 631. 

— examination of, 504. 

examination of, by the “ iodine- 
addition method,” 1436. 
general method of examining, 

1435. 


. —— natural, constitution of, 35. 
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Fats, some, behaviour of, with glacial 
acetic acid, 1078. 
vegetable, occurrence of the higher 
fatty acids in the free state in, 96. 
Fatty acid, formation of neutral fat 
from, in the animal system, 852. 
— acids, amido-, general reaction for, 


—— — amount of, in butter, 1219. 

constitution of, 1125. 

—— — normal, specific volumes and 
rate of expansion of, 1278. 

—— alcohols, higher, method for the 
determination of the molecular weight 
and atomicity of, 1433. 

Feeding-stuffs, amount of fat and albu- 
minoids in 631. 

analyses of, 630. 

Febling’s solution, action of light on, 
1238. 

— influence of the quantity of 
the constituents of, on the rate of 
separation of cuprous oxide, by invert 
sugar, 574. 

rate of reduction of, by 
sugars, 1112. 

Felspar, 716. 

—— from Pantelleria, 1104. 

Fermentation, alcoholic, influence of 
salicylic acid on, 764. 

—— butyric, excited by garden-soil, 
1063. 

experiments with gluten instead of 
diastase in the mash, 789. 

—— schizomycetic, 1062. 

Ferments, diastatic, formation of, in the 
cells of the higher plants, 1402. 

—— reduction of nitrates by, 350. 

starch-transforming, formation of, 
in the cells of highly organised plants, 
917. 

— — —— development of, in the 
cells of the higher plants, 1063. 

Ferric chloride, use of, in sugar fac- 
tories, 939. 

— ethylate, 573. 

—— hydroxide, colloidal, 573. 

—— — colloidal derivatives of, 966. 

—— oxide, alumina, and titanic oxide, 
separation of, 640. 

behaviour 


— — salts, of, as 
mordants, 796. 

Ferrocyanides, preparation of, from tri- 
methylamine, 1276. 

Ferrous chloride, vapour-density of, 965. 

——and aluminium sulphate, native, 
from Mexico, 24. 

Fibrin, formation of, 912. 

Filter yielding physiologically pure 
water, 1440 


Filtering funnel, hot, a new form of, 
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Fish, guanine in, 623. 

— oils, certain, iodine in, 505. 

Flames, electric properties of, 651, 1238. 

Flavaniline, 1450. 

Flax, bleaching, 793. 

Flour, alteration of, 532. 

—— alteration of, by age, 236. 

—— analysis of, 374, 1080. 

—— detection of ergot in, 376. 

—— estimation of gluten in, 122. 

—— obtained by various methods of 
grinding, quality of, 1447. 

Flower petals, absorption of water by, 
1403. 

Flowers, constituents of, 862. 

withering of, 918. 

Fluellite, 266. 

Fluobenzene, 426. 

Fluobenzoic acids, transformation of, in 
the animal organism, 440. 

Fluohippuric acids, 446. 

Fluoresceins from maleic acid, 1340. 

Fluorene, para-amido-, 329. 

ramido- and paranitro-, 754. 

Fluorides, heat of formation of, 545. 

Fluorine compounds, natural, 265. 

of copper, 1264. 

—— —— thermochemical _ researches 
on, 1245. 

Fluorspar, corrosion faces of, 403. 

a peculiar kernel structure in, 403. 

Fluosilicates, alkaline, thermochemistry 
of, 884. 

investigation of, 1246. 

Fluotoluene, 426. 

Fodder, cattle, basic phosphate of lime 
as an addition to, 194. 

— valuation of, 100. 

—— woody fibre and white mustard as, 
864. 

plant, new, 100. 

Folia uve ursi, behaviour of, in the 
animal organism, 915. 

Food, estimation of starch and glucose 
in, 930. 

—— preserved, presence of tin in, 800. 

—— use of boric acid for preserving, 
782. 

Forces, relation between chemical meta- 
morphosis and transformation of, 
during the germination of seeds, 
1207. 

Forests as a protection against hail- 
storms, 632. 

Formaldehyde, 293. 

derivatives of, 988. 

Formanhydroisodiamidotoluene and its 
brominated derivative, 1143. 

Formins, 897. 

Four-year rotation experiments, 635. 

Foyaite from the Serra de Monchique, 
analysis of, 970. 
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Fractionating apparatus, a new, 364. 

Franklinite ores from New Jersey, 
analysis of, 27. 

Freezing of solvents; general law of, 
254, 952. 

—— point of alkaline solutions, 254. 

of solutions of salts of the 
alkali-metals, 701. 

—— —— of bivalent metals, 808. 

Freiberg gneiss, 829. 

Fresh-water animals, influence of the 
salts of sea-water on, and the causes 
of the death of fresh-water animals 
in sea-water, and marine animals in 
fresh water, 620. 

Friction, influence of galvanic polarisa- 
tion on, 139. 

—— and galvanic conduction, relations 
between coefficients of, 139. 

Frog, common, chemical composition of 
the egg and its envelopes in, 198. 

Frogs, exhalation of carbonic acid by, 
91 


Frost, irrigation as preventive of injury 
from, 357. 

Fruit, stone, ratio of flesh to stone in, 
477. 

Fruits, constituents of, 862. 

Fuel, consumption of, for heating 
boilers, 780. 

—— mineral, composition of, 521. 

Fulminates, conversion of, into hy- 
droxylamine, 277. 

Fumaric and maleic acids, isomerism of, 
1301. 

Fumarimide, mono- and dichloro-, 293. 

Fungi, edible, poisonous properties of, 
204. 


—_— respiration and transpiration of, 
628. 
Funnel for protecting liquids from dust, 


during evaporation on the water-bath, : 


552. 

Furfuraldehyde and its occurrence in 
pyroligneous acid, 1304. 

constitution of, 1304. 

—— derivatives, 585. 

—— group, action of hydroxylamine on 
compounds of, 585. 

Furfuraldoxime and its hydrochloride, 


585. 

Furfurbutylene, action of nitrous acid 
on, 1129. 

— oxide, 1129. 


G. 


Gadolinite from Ytterby, 717. 

Gahnite, 268. 

Galactose, action of cupric hydroxide 
- on, 1111. 
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Galipeine and its salts, 341. 

Gallic acid, acetylisation of, 1178. 

— — test for, 119. 

Gallisin, conversion of, into grape-sugar, 
982. 


—— the unfermentable part of commer- 
cial glucose, and its derivatives, 981. 

Gallium, separation of, 17, 158. 

— —— from boric acid, 822. 

Galvanic batteries for the electric light, 
1240. 

-— conduction, relations between co- 
efficients of friction and, 139. 

—— couples, a probable cause of the 
difference between the observed elec- 
tromotive force of, and that calculated 
from thermochemical data, 802. 

—— polarisation, influence of, on fric- 
tion, 139. 

—— temperature coefficient, 140. 

Galvanometer, mercury, 881, 949. 

Gannister from Sheffield, analyses of, 
518. 

Ganomalite, and analysis of, 972. 

Garnet, artificial production of, 565. 

—— decomposition-products of, 565. 

— white, from Wakefield, Canada, 
828. 

Gas-batteries and the silent discharge, 
compounds obtained by means of, 
1242. 

Gas-engines, illuminating gas and, 508. 

Gas-liquor, examination of, 928. 

—— — purification of, 1221. 

and gas purification residues, 
working up, 1221. 

Gas-making, use of limed coal in, 
223 


Gas-volumes, measured, apparatus for 
the reduction of, to no condition, 
775. 

Gaseous explosive mixtures, 709. 

—— mixtures, explosive, combustion of, 


Gases, apparatus for the rapid analysis 
of, 213, 214. 
—— behaviour of vegetable tissues, 
starch, and charcoal towards, 1250. 
compressibility of, 145. 
—— compressibility and liquefaction of, 
5 


— contained in vegetable tissues, 
nature of, 670. 

— diffusion of, through 4. porous 
septum, 1251. 

—— dissolved in watery liquids, esti- 
mation of the quantities of, 364. 

—— elementary, expansion of, 889. 
variations in the specific 
heats of, at high temperatures, 804. 
—— inflammable, in the animal organ- 

ism, 1395. 
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Gases, influence of the chemical nature 
and pressure of, on the generation of 
— by an induction machine, 

Ol. 
—— occluded by coke, 377. 
of the alimentary canal of herbi- 
vora, 852. 

—— solids and liquids and, a new rela- 
tion between, 256. 

Gearksutite, 265. 

from Colorado, 22. 

Gedrite, occurrence of, as an essential 
constituent of certain rocks, 274. 

Gehlenite, artificial production of, 564. 

Geierite from Breitenbrunn, 1100. 

Gelatin, 619. 

peptone, 344. 
valuation of, 647. 

Genista pilosa, analysis of, and of its 
ash, 207. 

Germs, existence of, in the air at great 
heights, 225. 

Geyser waters and deposits, analyses of, 
30. 

Gibbsite from Brazil, 23. 

Glacialin, 378. 

Glacialin-salt, 378. 

Glanders, bacilli of, 914. 

Glass, alkaline reaction of, as a source of 
error in analysis, 775. 

— arsenic in, 220. 

—— solid, electrolysis of, 1241. 

Glaucophane schists of the island of 
Groix, 412. 

Globulin, from proteid matters by the 
action of pancreatic ferment, 1056. 

Gluconie acid, 730. 

—— —— conversion of, into normal 
caprolactone, 993. 

acids from different sources, 
and their calcium and barium salts, 
423. 

Glucoprotein hydroxide, 90. 

Glucosamine hydrochloride, 724. 

Glucose, birotation of, 1112. 

commercial, gallisin, the unfer- 
mentable part of, 981. 

estimation of, 370. 

estimation of, in food, 930., 

—— in urine, alkaline bismuth solution 
as a test for, 1433. 

ae a action of sodium-amalgam on, 
574. 

Glucoside from Boldoa fragrans, 845. 

—— group, synthetical researches on, 


Glucovanillin, 1343. 

Glutamic acid, and its rotary power, 
1308. 

Glutamine, detection of, in vegetable 
juices and extracts, 373. 

Gluten, estimation of, in flour, 122. 
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Gluten, fermentation experiments with, 
instead of diastase in the mash, 
789. 

Glyceric acid, optically active, 296. 

Glycerol, action of arsenious anhydride 
on, 896. 

electrolysis of, with electrodes of 
carbon and platinum, 170. 

—— estimation of, in aqueous solution 

by means of its refractive power, 877. 
fermentation of, with the bacteria 
from ammonium tartrate, 170. 

—— mesitylene-, 57. 

— purification of, 938. 

—— test for, 118. 

trioleate and triricinoleate, action 
of sulphuric acid on, 238. 
volatility of, at 100°, 1434. 

Glycerol-borin, 279. 

Glycerolphosphoric acid, oceurrence of, 
in urine, 1058. 

Glyceryl phosphate, normal, 282. 

sulphate hydroxyoleate, and its 
salts, 238. 

trihydroxyoleate and its 
salts, 239. 

Glycerythrol, 766. 

Glycidic acid, homologues of, 1301. 

Glycocine, new method of preparing, 
583 


Glycogen in plants, 354. 
— new method for preparing and 
estimating, 1287. 
Glycol, action of ammonium chloride 
on, at high temperatures, 1284. 
—— an aromatic, from 8-naphthol, and 
its derivatives, 180. 
—— carbonate, 419. 
Glycollic acid, boiling points of the 
ethereal salts of, 897. 
—- —— disodium salt of, 548. 
—— —— preparation of, and its cal- 
cium salt, 583. 
—— —— preparation of, from glycerol, 
295. 
—— —— transformation of glyoxal 
into, 898. 
oxides, distinct types of, 730. 
Glycollide, preparation and heat of 
ydration of, 547. 
Glyoxal derivatives, preparation of, 
rom trichlorlactic acid, 1298. 
—— transformation of, into glycollic 
acid, 898. 
Glyoxalines, oxidation of, by means of 
y droxyl, 986. 
Glyoxalisoamyline and its derivatives, 
985 


Gneiss, Freiberg, 829. 

Gold chlorides, compounds of, with 
phosphorus chlorides, 968. 

— colorimetric estimation of, 17, 115. 
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Gold, extraction of, from ores by means 
of sodium thiosulphate, 1084. 
new reactions of, 115. 
—— toughening, in the melting cru- 
cible, 1445. 
Gold-coloured surface on brass, pro- 
duction of, 128. 
Grain, chemical changes induced by the 
sprouting of, 200. 
report on experiments on manur- 
ing, 1213. 
Granite district of the Black Forest, 
1273. 
Grape-sugar, preparation of, from starch, 
721. 


—— testing, 778. 

Grapes, from infected vines, analyses of, 
1406. 

Grass, China, preparation and dyeing of, 
797. 

Green surface on brass, production of, 
128. 

Growth of plants, effect of artificial in- 
fluences on the, 624. 

Guanine, brumo-, 467. 

in fish, 623. 

Guano, coexistence of ammonium car- 
bonate and potassium sulphate in, 
359. 

from Aves Island, examination of, 
489. 

—— of Cape Vert, analysis of, 359. 

—— recently discovered in Australia, 
107. 

Gun-cotton, 
with, 948. 

Gunpowder, flashing test for, 927. 

Gypsum for mannre, 637. 

—— formation of, 406. 


compressed, experiments 


H. 


Hematin, use of, in alkalimetry, 638. 

Hematite from the Hargita-Gebirge, 
405. 

Hematoxylin, derivatives of, 1043. 

Hemochromogen, 196. 

Hemoglobin, compound of, with car- 
bonic oxide, 343. 

—— poisons and drugs which act on, 
especially those which convert it into 
meta-hemoglobin, 764. 

Hagemannite, 265. 

Hailstorms, forests as a protection 
against, 632. 

Halogens, density of, at high tempera- 
tures, 804; 

—— in the side-chains of aromatic com- 
pounds, a simple method of estimat- 
ing, 1422. 
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Haloid salts, compounds of, with oxy- 
salts of the same metal, 1261. 

—— —— melting points of, in relation 
to the contraction occurring during 
their formation from their emency 
709. 

—— — solubilities of, 960. 

thermochemistry of, 656. 

Hay, changes which take place in the 
conversion of, into silage, 772. 

Hay, heated, composition of, 864. 

Haydenite, 1271. 

Heat, action .of, on the animal system, 
1393. 

displacement of chlorine by bro- 
mine, and reactions accompanied by 
the absorption of, 955. 

—— influence of, on plants, 1206. 

—— liberated by the compression of 
solid bodies, 949. 

—— of combination of carbon and 
oxygen, 141. 

— of dissolution of alkalis and alka- 
line earths, 250. 

aman nem hydration of the alkaline 
earths and the alkalis, 250. 

— — of sodium alcoholates, 142. 

—— of formation of alcoholates, 546.- 

of antimony chloride and oxy- 
chlorides, 707. ’ 

of fluorides, 545. 

of lead oxychlorides and oxy- 

bromides, 384. 

of the oxides of the alkali- 

metals, 1247. 

—— of mercuric acetate and oxa- 

late, 706. 


707. 


o_o 


of mercuric oxybromides, 


of sodium alcoholates, 142, 

—— — of sodium fluorides, 546. 

—— —— of the oxychlorides of carbon, 
phosphorus and sulphur, 250. 

—— of hydration of salts, 803. 

—— radiation from the earth, 486. 

Heather (Erica vulgaris), and its ash, 
analysis of, 207. 

Heats of combustion and formation of 
carbon — and carbonyl sul- 
phide, 249 

— —— of ketones and carbonic 
etheis, 547. 

Helianthin, 1149. 

Helichrysin, 847. 

Hemialbumose, 849, 1388. 

—- in urine, 854. 

Hemipeptone, 849. 

Hemlock-red, and its derivatives, 1025. 

Hemp tissues, bleaching, 793. 

Heptic acid, 41. 

Herderite, 827, 1102. 

Herring offal as manure, 866. 
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Heteroalbumose, 1389. 

Heulandite, action of heat on, 828. 

Hexadecylene, preparation of, 571. 

Hexadecylidene, 1108. 

Hexamethylenamine, 287, 988. 

Hexamethylparaleucaniline, new syn- 
thesis of, 749. 

Hexamethylquercetin, and its diacetyl- 
derivative, 847. 

Hexethylquercetin, 846. 

“— roanthracenecarboxylic _acid, 

-... on 1376. 

Hexylene-derivatives, 33. 

High farming, effect of, on the amount 
of nutritious matter in straw, 772. 

Hipparaffin, 838. 

Hippuric acid, source of, in the urine, 
1057. 

— — synthesis of, 1347. 

—— ethers, synthesis of, 1347. 

Homologous compounds, specific volume 
of, 11. 

Homoquinine, and its salts, 1384. 

Homo-umbelliferone, 1346. 

Hop extract, process for preparing, 
800. 


mildew, nature of, and means of 
counteracting it, 629. 
Hops, behaviour of tannin in, towards 
the albuminoids in malt, 527. 
—— manuring of, 1422. 
sulphured, testing, 1439. 
the bitter principle of, 1366. 
Hornblende-diabase from Griiveneck, 
275. 
Horse, digestive fluid and digestive 
power of, 92. 
digestive powers of, 472. 
Horse-chestnuts as cattle-food, 1411. 
Horses, feeding, with earth-nut meal, 
100. 


—— maize as food for, 355. 
Hibnerite, from Colorado, 827. 
from the Pyrenees, 406. 
— Nevada, optical properties of, 
Human excreta, utilisation of, 1418. 
Humites, green, from Monte .«Somma, 
272. 
Hydrazine compounds of phenol and 
anisoil, 440. 
Hydrazinecinnamic acid, 441. 
Ve anhydride, 


a ~ derivatives, action 
of ethyl acetoacetate on, 1153. 

Hydrazines of cinnamic acid, 440. 

—— of pyroracemic acid, 52. 

Hydrazobenzene, action of bibasic 
organic acids on, 1015. 

—— derivatives of, 1015. 
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Hydrazo-compounds, molecular changes 
of, 902. 
Hydrazo-orthophenoxyacetic acid, and 
its salts, 1171. 
Hydrazophenetoil, 1147. 
Hydrindonaphthene, derivatives of, 752. 
Hydrindonaphthenemono- and di-car- 
boxylic acid, 753. 
Hydriodic acid, use of liquid paraffin in 
the preparation of, 1073. 
Hydroacridylbenzoic acid, 1183. 
Hydrobenzoin bibenzoate, 1164. 
Hydroberberine and its derivatives, 339, 
340. 
Hydrobromic acid, nitro-, action of, on 
organic compounds, 1315. 
—— preparation of, 1091. 
—— —— use of liquid paraffin in the 
preparation of, 1073. 
Hydrobutylacridine, 1183. 
Hydrocarbons, aromatic, coefficients of 
expansion and specific volume of 
additive compounds of, 1252. 
oxidation of substitution- 
products of, 456, 457. 
oxidation of substitution-pro- 
ducts of, experiments with naphtha- 
lene-derivatives, 319. 
conversion of, into aldehydes by 
the action of chromyl dichloride, 
312. 
— from American petroleum and 
their derivatives, 1106. 
—— liquid, from compressed petroleum 
gas, 879 
—— of the acetylene series, action of, 
on mercuric oxide and its salts, 719. 
presence of hydrogen peroxide 
and ammonium nitrite, and absence 
of ozone in the products of the com- 
bustion of, in air, 818. 
—— process for preparing, 788. 
—— saturated and unsaturated, specific 
volume of, 8. 
Hydrocarbostyril, amido-, 441. 
Hydrocellulose, action of phenylhydra- 
zine on, 897. 
— acid, production of, 226, 


—— — purification of, 259. 
—— temperature of solidification 

of, 816. 

Hydrocinnamic acid, dinitroparamido-, 
1350. 

Hydrocinnamide, 1344. 

Hydrocollidine, platinochloride of, 89. 

Hydrocyanic acid, detection of, 371. 

—— — detection of, in "chemico- 
judicial investigations, 222. 

from animals, 348. : 

Hydroethylquinoline, ethoxy-derivatives 
of, 1049, 1050. 
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Hydrofluoric acid and other acids, reci- 
procal displacements of, 703. 

thermochemical study of, 544. 

Hydrogen, compressibility of, 146. 

— direct union of nitrogen with, 152. 

— liquefaction of, 888, 889. 

—— peroxide as beer preservative, 
1447. 

— —— commercial estimation of the 
oxygen value of, 1082. 

—— —— in medicine, 1082. 

— —— test for, 1073. 

—— phosphide, gaseous, reactions of, 
155. 


—— 


— —— liquid, action of light on, 
1237. 

—— potassium fluoride in solution, 704. . 

—— —— tartarate, solubility of, in 
dilute acids, 812. 

—— presence of hydrogen peroxide and 
ammonium nitrite, and absence of 
ozone in the products of the com- 
bustion of, in air, 818. 

— sulphide, formation of methylene- 
blue as a reaction for, 109. 

— —— purification of, 215, 638. 

— — — by means of hydro- 
chloric acid, 776. 

— —— recovery of, from alkali waste, 
1442. 

—— — value of Lenz’s method for 
the purification of, 638. 

Hydrometer for demonstrating altera- 
tions in weight in chemical changes, 
1253. 

Hydromethylquinaldines, 184. 

Hydronicotine, 464. 

Hydroparacoumaric acid, and its deriva- 
tives, 1849. 

dinitro-, and its salts, 1350. 

Hydrophobia, 914. 

Hydropthalaconecarboxylic acid, and its 
ethy salt, 1177. 

Hydroquinolin, ethoxy-derivatives of, 


Hydrotrieth —— acid, 1043. 
Hydroxyacids, action of hydrobromic 
acid on the ethereal salts of, 897. 

H am oer 578. 

Hydroxyallyldiethylamine, chlor-, 578. 

Hydroxyallyltetrethyldiamine, and its 
derivatives, 578. 

Hydroxybenzoic acids, ethylene ethers 
of, 433. 

— meta- and para-, action of 
phosphorus oxychloride on the sodium 
salts of, 325. 

Hydroxybenzy1 ome para-, 1175. 
Hydroxybromotolu quinone, 175. 

Yr Hiydrosyearbostyri, nitroso-, prepara- 
tion of, 78. 

Hydroxycinchonic acid, 84. 
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Hydroxycitronic acid, 939. 
Hydroxycumidine, and the action of 
acetic anhydride on, 1147. 
Hydroxydehydracetic acid, 1121. 
Hydroxydichloropyridine, 1369. 
Hydroxydihydrocarbostyril, 1338. 
Hydroxydimethylpurin, 997. 
Hydroxydiphenylene ketone and its de- 
rivatives, 325. 
Hydroxyisobutyramidine hydrochloride, 
1292. 


Hydroxyisobutyrimido-ether hydrochlo- 
ride, 1292. 

Hydroxylamine derivatives, organic, 51. 

—— — structure of, 1324. 

—— salts, action of, on plants, 1210. 

Hydroxymaleic acid, 993. 

Hydroxy-8-methylcoumarilic acid, 
brom-, 1332. 

Hydroxy-8-methylcoumarone, brom-, 
1332. 

Hydroxymethylpurin, 997. 

— dichlor-, 996. 

Hydroxymethylpyridine, and its deriva- 
tives, 1196. 

y-Hydroxy-a-methylquinoline and _ its 
salts, 334. 

a-Hydroxy-y-methylquinoline and its 
tetrahydride and nitroso-derivative, 
1052. 

Hydroxymethylquinolines, 757, 1199. 

Hydroxynaphthaquinone, phenylhydra- 
zine-derivatives of, 1359. 

Hydroxynaphthaquinonehydrazine and 
its derivatives, 1360. 

Hydroxynaphthaquinonimide, 1037. 

Hydroxyoleic acid and its salts, 239. 

Hydroxyortho- and para-toluquinolines, 
1199. 

Hydroxyphenylacetic acids, 1175. 

Hydroxyphenylglycines and their deri- 
vatives, 1144. 

a- and B- Hydroxyphthalic acid, 1177. 

y-Hydroxypicolinic acid, and monochlo- 
ro-, 840. 

Hydroxypropylbenzoic acid, amido-, ac- 
tion of acetic anhydride on, 302. 

action of nitrous acid 
and of ethyl chloroformate on, 
1022. 

— —  — and acetamido-, 317. 

— — nitro-, and its derivatives, 
316. 

Hydroxypropylcarboxylphenylurethane, 
1023. 


allie acid, 


B- rn 1050, 1369. 

Hydroxypyridine and its dibromo-de- 
rivative, 1195. 

—— from pyridinesulphonic acid, de- 
rivatives of, 1370. 
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Hydroxypyridinecarboxylic acid, prepa- 
ration of, from hydroxyquinolinic 
acid, 945, 

Hydroxypyridinemonocarboxylic acid 
and its salts, 1195. 

y-Hydroxyquinaldine, synthesis of, 
1198. 


Hydroxyquinaldines and their deriva- 
tives, 1374. 

Hydroxyquinoline, from paraquinoline- 
sulphonic acid, 758. 

from xanthoquinic acid, 86. 
methyl hydride, physiological pro- 

perties of, 474. 

Hydroxyquinolines, preparation of, 945. 

Hydroxyquinolinic acid, 1195. 

— — and some of its salts, 85. 

Hydroxyquinone, dinitro-, preparation 
of, 58. 

Hydroxyterebic acid, salts of, 459. 

Hydroxyvaleric acid, normal, and its 
salts, 1122. 

Hydroxy-xylic acid, 1347. 

Hyoscine, 761. 

Hypersthene-andesite, 29, 568. 

Hypophosphites, elimination of, by the 
urine, 1058. 

Hypophosphomolybdates, 560. 

Hypophosphotungstates, 560. 


I, 


Ice, electrical conductivity of, 1241. 
—— physical properties of, 889. 
Idocrase, composition of, 828. 
from Ala and Monzoni, analyses 
of, 408. 

Idunium, a new element, 1265. 

Ilex paraguayensis, analysis of, 479. 

llicie alcohol, 1366. 

Ilmenite, conversion of rutile 
1104. 

Imabenzil, 313. 

Imido-ethers, action of hydroxylamine 
on, 739. 

— action of phenylhydrazine 
on, 743, 1323. < 

—— from acetone cyanhydrin and 
allyl cyanide, 1292. 

Incandescent lamps,  electrometric 
measurement of energy radiated 
from, 881. 

—— radiation and energy of, 249. 

Indazole, 441. 

Indian wheat, 355. 

Indican, spectroscopic detection of, 
198 


into, 


Indicator, a new, 1215. 
—— showing the neutral point in alka- 
limetry und acidimetry, 363. 


INDEX OF SUBJECTS; 


Indicators, litmus, rosolic acid, methyl- 
orange, phenacetolin, and phenol- 
phthalein, as, 691, 869. 

Indigo, artificial, production of, from 
the orthamido-derivatives of aceto- 
phenone and phenylacetylene, 237. 

assaying, 1438. 
—— brom- and chlor-, 1027, 1028. 
decolorising action of ferric salts 
on, 457. 
—— fixing, on cotton, 136. 
formation of, from orthamido- 
acetophenone, 1026. 
tetrachlor-, 1028. 

— valuation of, 507. . 

Indigo-forming substances in the urine, 
knowledge of, 1058. 

Indigo-group, compounds of the, 73. 

Indigo-vats, application of electrolysis 
in preparing, 942, 1448. 

Indigo-white, conversion of, into indi- 
gotin, 1449. 

Indileucin and its derivatives, 1029. 

Indirubin, 76. 

and its derivatives, 1028. 
extraction of, from urine, 1059. 

Indoanils, 593. 

Indogen, 78. 

Indogenide of benzaldehyde and of 
paranitrobenzaldehyde, 75. 

B-Indogenide of ethylpseudoisatin, 76. - 

Indogenide of pyroracemic acid, 76. 

I ndogenides, 78. 

Indogitin, extraction of, from urine, 
1059. 

Indole, 1030. 

derivatives, synthesis of, 1180. 
preparation of, and transformation 
of scatole into, 458. 

Indophenol-like dyes and indophenols, 
593. 

Indophenols, 743. 

indophenol-like dyes and, 593. 
Indoxyl, action of aldehydes and keto- 
nic acids on, 75. 
action of isatin and ethylpseudo- 
isatin on, 76. 
— nitrosamine of, 74. 
and indoxyl-compounds, action of 
nitrous acid on, 74. 

Induction spark, action of, on benzene, 
toluene, and aniline, 1243. 

Indulines, preparation of, 743. 

Ingelstrémite from Vester-Silfberg, in 
Dalarne, 409. 

Inoculation, Pasteur’s protective, cattle 
plague and, 473. 

—— protective, cattle plague and, 96. 

Inorganic acids containing molybdenum, 
560, 713, 715. 

— — containing vanadium, 714, 
715. 


INDEX OF SUBJECTS. 


Insulator, benzene as an, 244. 

Insulators, electrical resistance of, 245. 

Intellectual activity, influence of, on the 
elimination of phosphoric acid by the 
urine, 1394, 

Inulin in the artichoke, 284. 

Invert-sugar, action of 
1112. 

Invertin and its action on gelatinised 
starch, 983. 

Iodine, detection of, in presence of chlo- 
rine and bromine, 492. 

—— estimation of, in presence of chlo- 
rine and bromine by means of ferric 
sulphate, 366. 

— estimation of, in urine, 1423. 

— extraction, 1221. 

—— in cod-liver oil and other fish oils, 
504. 

—— reaction of, with carbon compounds 
at high temperatures, 1311. 

—— and chlorine, separation of, in the 
dry way, 1073. 

— chlorine, and bromine, estimation 
of, in presence of one another, 
694. 

Iodoform, fate of, in the organism, 
1062. 

Iridium for pen-points, 400. 

—— fused, analysis of, 400. 

—— phosphide, 400. 

Irrigation as a preventive of injury from 
frost, 357. 

—— by means of Danube water, 635. 

Iron acetate; behaviour of, 39. 

analyses of, 1231. 

—— containing nickel from Sanarka, in 
the Ural mountains, 401. 

— a sa ger of, 520. 

ustry, novelties in, 129, 1083. 

—— investigations on the welding of, 
786. 

—— metallic, action of various sub- 
stances on, 518. 

reaction to detect the pre- 
sence of, 1078. 

— peculiar concretions in, 

—— modern processes for the manu- 
facture of, and the properties and 
— of testing these materials, 

19. 

—— new process for producing a bronze- 
coloured surface on, 127. 

—— occurrence of, in Mexico, 1101. 

—— ores, estimation of manganese in, 


alkalis on, 


— in 


_ 


—— oxide, reduction of, with carbonic 
oxide, 20. 

—— salts, estimation of, by potassium 
chromate, 1078. 

—— so-called burning of, 935. 


1527 


Iron vessels, nickel-plated, action of 

organic acids on, 520. 
volumetric estimation of, 367, 873. 

—— white, decomposition of, by heat, 
1444. 

—— and iron ores, estimation of phos- 
phorus in, 875. 

Isatamidobenzamide, 455. 

Isatins, substituted, preparation of, and 
their conversion into substituted in- 
digos, 944. 

Isethionic acid, derivatives of, 1126. 

Isobutaldehyde, a derivative of, analo- 
gous to hydrobenzoin, 37. 

“— preparation of, free from acetone, 
37. 

Isobutyl nitrite, preparation of, by 
double decomposition, 1110. 

Isobutylbenzene, amido-, constitution of, 
1009. 

— iodo-, 1009. 

Isobutylbenzoic acid, and its salts, 1010. 

Isobutylbiguanide, and its compounds, 
287. 

—— constitution of, 289. 

sulphates and hydrochlorides of, 
288. 
Isobutylene, action of chlorine on, 1276, 
chloro-, 1276. 

Isobutyl-isopropylethylene glycol, 833. - 

Isobutylnaphthalene, 1185. 

Isobuty lorthamidotoluenes, 
599. 

Isobutylorthotoluic acid, 899. 

Isobutylphenyl cyanide, 1010. 

Isobuty]phenylthiocarbimide, 
1011. 

Isobutyltoluene, 900. 

Isobutyric acid, chlor-, 1301. 

—— anhydride, boiling point and speci- 
fic gravity of, 1129. 

Isocamphoroxime, 1190. 

Isocrotyl chloride, 1276. 

Isocymidine, nitro-, 47. 

Isodinaphthyl, form of, from amyl chlor- 
ide and naphthalene, 1358. 

Isodiphenylene, new reaction of, 1181. 

Isohydrobenzoin bibenzoate, 1164. 

Isologous compounds, specific volumes 
of, 12. 

Isomannide, and its derivatives, 1111. 

Isomerism, influence of, on etherification, 
726. 

Isonicotinic acid, 1194, 

Isonitroso-acids, 42. 

Isonitroso-compounds, 581. 

— various, action of reducing 
agents on, 1120. 

Isopentylarbutin, 432. 

Isophthalamidine, and its salts, 1158. 

Isophthalimido-ether, and its hydro- 
chloride, 1157. 


isomeric, 


1010, 
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Isophthalimido-methyl ether, and its hy- 
drochloride, 1157. 
Isophthalimido-thioethyl ether, and its 
hydrochloride, 1158. 
Isophthalonitrile, derivatives of, 1157. 
Isopicramic acid, an, and its derivatives, 


Isopropylacetone, isonitroso-, 581. 

Isopropylnitrophenylacetamide, 1353. 

Isopropylnitrophenyllactic acid, §-lac- 
tone of, 1351. 

Isopropylnitrostyrene, 1353. 

a-Isopropylpiperidine, 1386. 

Isopropy!pyridines, 1048. 

Isopropylsuccinic acid, and its salts, 
423. 

— identity of, with pimelic acid 
from camphoric acid, 296. 

Isopropylsuccinimide, 423. 

Isosaccharic acid and its salts, 725. 

Isotributylene, 167. 


J. 


Jadeite from Thibet, 407. 

Jamaica dogwood, piscidin, the active 
Fanaa 7 of, 332. 

* Jaune solide,” 1450. 

Joule's law, 881. 

Juglone, 1365. 


K. 


Kainite as potato manure, 108. 
Kairin, 1049. 
hysiological properties of, 474. 

Kairoli ne, physiological properties of, 
474. 

Kairolinmetacarboxylic acid, 1197. 

— occurrence of, in North Sweden, 
273. 

Kelp, estimation of iodine in, 505. 

Kelyphite, 972. 

Kephir, 1086, 1235. 

Keratin, do bones contain it ? 1398. 

Kersantite vein of the Upper Harz, 409. 

Kersantites of Southern Thuringia and 
the Frankenwald, 1273. 

Ketones, action of aldehydes on, 445. 

—— heats of combustion of, 547. 

—— phenylhydrazine, a reagent for, 
1150 


Ketonic acids, action of aldehydes on, 


— action of phenol on, 55. 
Ketonic chlorine-atoms, replacement of, 
by hydrogen, 1039. 
Kola, chemical investigations on, 863. 
— bitter, 864. 


INDEX OF SUBJECTS. 


Krakatoa volcanic ashes, analysis of, 
974, 975. 
Krugite as manure for potatoes, 926. 
influence of, on the percentage of 
starch in potatoes, 1401. 
Kynuric acid, and its salts, 750. 
a synthesis of, 751. 


L. 


Labradorite from St. Paul Island, solu- 
bility of, 971. 

Lactamine, 725. 

Lactarius piperatus, constituents of, 480. 

Lactation, influence of pilocarpine and 
atropine on, 1396. 

Lactic acid, optically active, 296. 

trichlor-, ge of gly- 

oxal derivatives from, 1298. 

B-Lactone of metanitrophenyllactic acid, 
1174. 

—— of paranitrophenyllactic acid, 604. 

Lactones, 744. 

B-Lactones, aromatic, substituted, 603, 
1172. 

Lactose, preparation of, from milk-sugar, 
980. 


—— and arabinose, non-identity of, 
1287. 

oe a new carbohydrate, 980. 

er 1273. 
oline, 7 

ea extraction of, from cerite, 
557. 

“ Lapidolyd,” 1087. 

Larch fungus, constituents of, 353. 

Lard-cream, 536. 

Laserpitin, and its derivatives, 182. 

Latent heat of vaporisation of liquid:, 
comparison of, in relation to their 
molecular weight, 551. 

Laubenheimer’s reaction, 1038. 

Laudanine, 616. 

Laurene, an isomeride of, 173. 

Laurene, Fittig’s, 43. 

Laurus perseo, a sugar from, 1285. 

Laury] chloride, 1125. 

Lauth’s violet, 595, 1156. 

Lavatera arborea, 100. 

Law of smallest volumes, 12. 

—— thermic substitution constants, 


—— thermo-chemical moduli or con- 
stants of substitution, 702. 

Lazerin, 183. 

Lazerol, 183. 

Lead acetate, action of carbonic anhy- 
dride on, 990. 

— detection and estimation of, in 
presence of iron, 367. 


INDEX OF SUBJECTS. 


Lead, detection of bismuth in, 640. 

—— electrolytic refining of, 934. 

—— estimation of, as lead dioxide by 
means of the electric current, 777. 

—— — in tinplate, 1078. 

—— monoxide, yellow and red, 824. 

—— native, in Idaho, 563. 

—— oxychlorides and oxybromides, 
heats of formation of, 384. 

Lead-chamber deposit from Japanese 
sulphuric acid, 392. 

Leaven, known in France as levain de 
chef, 532. 

Leaves, composition of, 862. 

respiration of, in the dark, 857. 

—— withering of, 918. 

Lecithin, 1388. 

—— synthesis of, 280. 

Lecture apparatus, quantitative, some 
convenient, 658. 

— experiment, formation of acety- 
lene, 419. 

—— experiments, 258, 419, 552, 658. 

Leguminose straws, certain, digestibility 
of, 482. 

Lemon-juice, production of ether by the 
action of Aspergillus glaucus on, 
855. 

Lepidote from India, estimation of alka- 
lis in, 27. 

Leucine and analogous compounds, 
action of methyl iodide on, 425. 

—— optical rotatory power of, 1115. 

Leucite, new case of metamorphism of, 
272. 

Leucodibromoquinonephenolimide, 594. 

Leucomalachite-green, preparation of, 
1019. 

« Levain de chef,” 532. 

Levulinic acid, action of bromine on, 
1297. 

Liebig memorial statue at Munich, 880. 

Light, chemical action of, 381, 1237. 

—— effects of, on the respiration of 
oxygen by, 916. 

—— electrochemical energy of, 382. 

—— influence of, on plants, 1206. 

—— methods of studying the influence 
of, on the respiration of plants, 
1066. 


—— polarised, action of cuprammo- 
nium solutions of cellulose on, 577. 


— use of nitro iodide to deter- 
mine the chemical and mechanical 
equivalent of, 153. 

Lighting, artificial, influence of, on the 
atmosphere of dwellings, 122. 

Lignose (wood cellulose), manufacture 
of, 1451. 

Lime, chloride of, 820. 

—— -dialogite, 410. 

—— osmose process, Dubrunfaut’s, 941. 
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Lime-waste of sugar factories, manurial 
value of, 925. 

Line spectra of boron and silicon, 242. 

Linseed, properties of, and behaviour 
of, in the animal system, 852. 

Liquid, new, of high specific gravity, 
refraction equivalent, &., 145. 

Liquids, molecular volume of, 386. 

—— specific volumes of, 147. 

—— comparison of the latent heat of 
vaporisation of, in relation to their 
molecular weight, 551. 

— constants of capillarity of, at their 
boiling point, 808. 

determinations of the density of, 
by means of the sp. gr. bottle, 213. 

—— mean depression coefficient of, 
811. 

—— mixed, of constant boiling point, 
1247. 

—— solids and, and gases, a new rela- 
tion between, 256. 

—— sterilisation of, by means of Papin’s 
digester, 864. 

thermal effect of mixing, 1244. 

Lithia, chloride of, 820. 

Lithiophillite, analyses of, 26. 

Lithium oxide, heat of formation of, 
1247. 

Litmus as an indicator, 691, 869. 

Locust-bean, the shells of, as a con- 
diment, 631. 

Léllingite and other minerals from 
Colorado, 826. 

Low temperatures, production of, 383, 
656, 1248. 

very, production of, by means 
of methane, 1248. 

Lupine seeds, composition of, 1406. 

straw, composition of, 1406. 

Lupines, composition of, 1405. 

—— feeding cattle on, 1211. 

—— poisonous matter of, 915. 

—— water culture of, 1400. 

Lupinindine, 1387. 

Lupinine, and the action of acetic chlo- 
ride and anhydride on, 1387. 

Inupinus luteus, the liquid alkaloid from, 
1387. 

Lutein, 196. 

Luteo- and roseo-salts, relation between, 
1093. 

Lutidine from coal-tar, 910. 

8-Lutidine hexhydride, 1047. 

Lupitz method of cultivation, 105. 


Magmas, fused, action of, on various 
minerals, 401. 
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Magnesium ammonium bromide and 
iodide, 263. 
—— bromide and iodide, 262. 
—— iron sulphate, native, 269. 
—— potassium bromide and _ iodide, 
262. 
—— preparation of, 1231. 
sulphite, use of, in sugar factories, 
939. 
verification of the atomic weight 
of, 815. 
Magnetic intensity, absolute, new 
method of directly measuring, 1243. 
Magnetism of organic bodies, 1243. 
Maize as food for horses, 355. 
comparative growth of, in mineral 
and organic solutions, 1208. 
— cut for fodder, experiments with, 
at Grignon, 1883, 1070. 
‘for milch cows, 
355. 
function of silica in the growth of, 
201, 669. 
germinated, amount of easily di- 
gestible albuminoids in, 772. 
manuring experiments with, 635. 
the sum of mean temperatures in 
relation to the cultivation of corn and, 
672. 
use of, in brewing, 527. 
Maize-starch, manufacture of, 528. 
Malachite-green, orthonitro-, 1315. 
Maleic acid, dibromo-, 1117. 
and fumaric acids, isomerism of, 
1301. 
—— bromide, monobromo-, 1305. 
Maleimide, dibromo-, 1116. 
dichloro-, and the action of phos- 
phorus pentachloride on, 1115, 1116. 
mono- and di-chloro-, 23. 
Malic acid, condensation-product of, 
1124. 
Malonamide, dibromo-, 1124. 
preparation of, 728. 
Malonanilic acid and some of its salts, 
729. 
Malonanilide, 728. 
Malondianilide, 729. 
Malonic acid, action of aldehydes on, 


fermenting, 


ae <cy ae and its derivatives, 728, 729, 
1123. 


and its ethyl salt, action of 
benzaldehyde on, 444. 

—— —— and its ethyl] salt, action of 
fatty aldehydes on, 422. 

Malonparatoluidie acid, 1023. 

Malontribromanilide, symmetrical, 1123. 

Malonyldibenzamic'acid, 906. 

Malt and barley, analyses of, 233. 

— barley, and peas, comparative feed- 
ing value of, 206. 


INDEX OF SUBJECTS. 


Malt, behaviour of tannin in hops to- 
wards the albuminoids in, 527. 
combings, utilisation of, in the 
manufacture of pressed yeast, 790. 
-extract, analyses of, 529. 

—— —— by different waters, 1445. 

estimation of, 1439. 

—— nitrogenous combinations in, 790, 

1446. 
Maltose, action of cupric hydroxide on, 
1112. 

—— and its octacetic derivative, 171. 
assimilation of, 1392. 
physiological functions of, 345. 

Mandelamide, 65. 

Mandelic acid, active, conversion of, 

into inactive, 318. 
Manganese chloro-silicate, 562. 
detection of, in commercial zine- 
dross and in calamine, 640. 
—— detection of, in presence of zine, 
by electrolysis, 368. 

—— estimation of, in iron ores, 116. 
extraction of, from its ores, 1233. 
iodosilicate, 563. 

—— minerals from Vester-Silfberg, in 

Dalarne, 409. 
ores. analyses of, 24. 
oxides, 397. 

—— presence of, in wines and other 
vegetable and animal products, 879. 
—— use of air saturated with bromine 

in the precipitation of, 649. 
verification of the atomic weight of, 
814. 
volumetric estimation of, 220, 
499 
—— estimation of, especially in iron 
and steel, 116. 
Manganese-garnet, artificial production 
of, 410. 
Manganese-hedinbergite, 410. 
Manganese-iron-olivine, artificial crystals 
of, 410. 

Manganic acetate, 398. 

— acid, sulphur-derivatives of, 1269. 
arsenate, 399. 
hydroxide, action of aluminium 

sulphite on, 700. 
phosphate, 399. 
sodium pyrophosphate, 399. 
Mannite hexylene, derivatives of, 33. 
Mannitol, action of, on sodium pyro- 
borate, 279. 

—— dichlorhydrin, 1111. 

formation of, from dextrose und 
levulose, 720. 

new derivatives from, 36, 573. 

oxidation of, 720. 

preparation of, from dextrose or 
levulose, 574. 

presence of, in the Anana, 629. 
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Mannitol, second anhydride of, 573, 
1111. 

Manure, action of sulphuric acid as, 
775. 

—— disinfected, injurious effects of, 
697. 

—— estimation of total nitrogen in, 


—— farmyard, 1070. 

— — aérobic fermentation of, 
1412. 

— loss of nitrogen during the 
fermentation of, 1413. 

—— —— preparation of, 1412. 

production and cost of, 867. 

—— fermentation of, 773, 1412. 

—— mineral, effect of, on maize, pota- 
toes, and oats, 1401. 

—— preparation of, from furnace slag, 
212. 

—— salt and herring offal as, 866. 

—— stable, cause of the high tempera- 
tures observed in, 924. 

cost of production of, 637. 

Manures, artificial influence of, on the 
physical properties of soil, 210. 

—— estimation of ammonia as nitrogen 
in, 638. 

—— estimation of phosphoric acid in, 
217. 

—— for beets, sodium nitrate and am- 
monium sulphate as, 491. 

—— inferior, 490. 

—— loss of nitrogen during the fer- 

*mentation of, 1070, 1413. 

— some, volume-weight of, 1213. 

—— various nitrogenous, value of, 
488. 

Manurial experiments at Reims, 1419. 

Manuring experiments, 636. 

—— — at Kiel, 211. 

at Peterhof, 636. 

—— —— in Posen in 1882, 361. 

—— grain, report on experiments on, 
1213. 

systematic, 634. 

—— theory of, 486. 

—— with sea-mud and peat compost, 
867. 

Marbles, cipolin, of primary formations, 
manganese in, 716. 

Marine animals, influence of fresh-water 
on, and influence of the salts of sea- 
water on fresh-water animals, and the 
causes of the death of fresh-water 
animals in sea-water and of marine 
animals in fresh-water, 620, 621. 

Markasite from the Appel mine and 
from Bleischarley, analyses of, 969. 

Marshy land, manuring of, 363. 

Mascate pes, 1068. 

Mashing temperature, 789. . - 
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Maté, 354. 

—— and analysis of, 479. 

Matico-camphor, 611. 

Mean temperatures, the sum of, in rela- 
tion to the cultivation of corn and 
maize, 672. 

— time required for digestion of, 
470. 

Meconiec acid, action of hydroxylamine 
on, 993, 1302. 

Meionite, artificial production of, 564. 

Melanophlogite, 1104. 

Melilite, artificial production of, 564. 

Melinointrisulphonic acid and its salts, 
590, 1185. 

Melissic acid, 1281. 

Melitose from cotton-seed, 1286. 

Mellissyl-mellisate, 173. 

Mellite, specific heat: of, 1244. 

Melon-juice, alcohol from, 233. 

Melting points of haloid salts in rela- 
tion to the contraction occurring 
during their formation from their ele- 
ments, 709. 

of nitrates, 384. 

—— —— of salts, 3. 

Menthol, oxidation of, by potassium 
permanganate, 755, 

Menthyl chloride, 167. 

Mercaptans, 1328. 

Mercapturic acid, formation of, in the 
organism, and its detection in the 
urine, 1395. 

Mercuric acetate, heat of formation of, 
706. 

—— cyanide and silver nitrate, reaction 
between, in presence of ammonia, 
168. 

—— oxalate, heat of formation of, 706. 

oxide and its salts, action of the 

hydrocarbons of the acetylene series 
on, 719. 

—— oxybromides, heat of formation of, 


—— salts, action of acetylene hydro- 
carbons on, 572. 
sulphide, action of potassium sul- 
phide on, 893, 964. 
Mercury diethyl, oxidation of, with 
potassium permanganate, 1135. 
— diphenyl, action of potassium 
permanganate on: a correction, 1135. 
—— ditolyl, action of potassium per- 
manganate on, 1135. 
fulminate, experiments on, 419. 
—— galvanometer, 949. 
oxychlorides, thermochemistry of, 
884. 
—— spontaneous oxidation of, 263. 
—— thermometers, use of, with par- 
ticular reference to the determination 
of melting and boiling points, 656. . 
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Mercury vapour, pressure of, at ordinary 
temperatures, 385. 
volumetric estimation of, 695. 
Mesitylene, formation of the benzoyl- 
derivatives of, 1000. 
glycerol, preparation of, 57. 
—— preparation of, 588. 
Mesotartaric acid, salts of, 1124. 
Mesoxalic acid, salts of, 1124. 
Metabenzhydrilbenzoic acid, and its 
salts, 428. 
Metabenzoyl-benzoic acid, and its re- 
duction products, 427. 
Metabenzylbenzoic acid, and its salts, 
428. 
Metabenzyl-toluene, and its reduction- 
products, 427. 
dinitro-, 427. 
Metacetoxylide, nitration of, 1013. 
Metaethylpropylbenzene, 173. 
Metahemoglobin, 911. 
Metahydroxycoumarin, 1346. 
Metahydroxydiphenylamine, and its de- 
rivatives, 591. 
Metahydroxyorthomethoxycinnamic 
acid, 1165. 
Metaisobutyltoluene, and its deriva- 
tives, 300. 
synthesis of, 301. 
Metaisocymene, and its monosulphonic 
acids, preparation of, 43. 
nitro-, action of dilute nitric acid 
on, 46. 
8-Metaisocymenesulphonic acid, 1355. 
Meta-isocymidine, and its derivatives, 
46. 
Metaisocyminylcarbamide, 47. 
Metaisocyminylcarbylamine, 47. 
Metaisocyminylethylthiocarbamide, 47. 
Metaisocyminylurethane, 47. 
Metaisopropylmethylbenzene, 43, 299. 
Metallic elements, spark-spectra emitted 
by, under varying conditions, 801. 
—— pyrophosphates, action of ammo- 
nium sulphide on, 218. 
— radicle, containing Pt and Sn, 822. 
—— solutions, reduction of, by means 
of gases, &c., 393. 
sulphides, action of copper chlo- 
rides on, 962. 
vapours, infra-red radiation spectra 
of, 1237. 
Metallurgy, application of electricity in, 
785 


novelties in, 514, 1084, 1230. 
Metallylthiamidobenzoic acid, 907. 
Metals, change of volume on melt- 
ing, 7. 

—— comparative poisonous action of, 
on bacteria, 351. 

— density of, in the liquid state, 
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Metals, extraction of, by electricity, 541, 
934, 1229. 
from certain ores, &c., 1230. 
spectroscopic examination of va- 
pours evolved on heating, at atmo- 
spheric pressure, 801. 
Metamethylciunamic acid, and its salts, 
1163. 
Metamethylmandelic acid, 1162. 
Metamethylmandelonitrile, 1162. 
Metaorthodimethoxycinnamic 
1166. 
Metaparatolvlenedithiocarbamide, and 
its derivatives, 50. 
Metaparatolylenethiocarbamide, 49. 
Metapheny] tolyl ketone, 429. 
Metaphenylenediamine, trinitro-, 1004. 
Metaphenylenedithiocarbamide, dially]- 
derivative of, 50. 
Metaphenylthiamidobenzoic acid, 907. 
Meta-saccharin, from milk-sugar, 283. 
Metasaccharinic acid, salts of, 284. 
Metasulphoparatolylazoparacresol, and 
its salts, 991. 
Metatoluene-3-methyleoumarin, 67. 
Metatoluylaldehyde, orthonitro- and 
dinitro-, 1163. 
Metatoluylamidoacetic acid, and its 
salts, 1163. 
Metatoluylanilidoacetic acid, 1163. 
Metatoluylanilidoacetonitrile, and its 
amide, 1162. 
Metatoluylenediamine, and its salts, 
1007. 
Metatoluylphenylketone, and its re- 
duction products, 427. 
— dinitro-, 428. 
Metatolyloxamides, 1142, 
Metatritolylstibine, 1136. 
Metavoltine, 1103. 
Metaxylene derivatives, 1313. 
dibromo-, 1313. 
— glycol, 1313. 
Metaxylidine, nitration of, 1013. 
Metaxylideneaniline, 1162. 
Metaxylidenephenylhvdrazine, 1162. 
Metazophenetoil, 1147. 
Metazoxybenzanilide, 301. 
Meteoric dust, 165. 
iron from Georgia, 30. 
Palias, 416. 
Meteorite, Alfianello, and analyses of, 
276, 415, 976. 
—— Nogoya, 977. 
—— of Sewrjukowo, 417. 
the Cranbourne, 416. 
Meteorites, Bishopville and Waterville, 
976. 
—— classification of, 975. 
—— iron, peculiar concretions in, 975. 
— Rowton and Middlesbrough, ana- 
lyses of, 977, 


acid, 
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Metethylthiamidobenzoic acid, 907. 
Methane, chloro- and bromo-derivatives 
of, comparison of, 718. 
—— dibromodinitro-, 277. 
chlorine-derivatives of, 1107. 
— dichlorodinitro-, 1108. 
—— liquid, properties of, and its use as 
a refrigerator, 1275. 
Methenyldiphenylazidine, 1323. 
Methenylisotoluylendiamine, and _ its 
bromo-derivative, 1143. 
Methocodeine, and its derivatives, 614. 
Methoxy-8-methylhydrocoumaric anhy- 
dride, 1332. 
Methoxytoluenesulphonic acid, 454. 
Methy] acetate, action of acids on, 581. 
alcohol, decomposition of, by the 
silent discharge, 542. 
purification of, 1279. 
chloroform, monobromo-, 978. 
coumalinate, 1124. 
—— dimethy]-8-methylumbellate, 1331. 
formate, decomposition of, by the 
silent discharge, 543. 
iodide, formation of, from iodo- 
form, 896. 
—— isopropyl ketone, action of hy- 
droxylamine on, 611. 
—— monochlorallyl carbinol, 1118. 
monochlorodibromopropyl-car- 
biny] chloride, 1118. 
—— nitrate, action of ammonia gas on, 
577. 
—— nitrosophenolcarboxylate, 1003. 
—— phenylcinnamate, and its bromine- 
derivative, 1348. 
—— propyl carbinol, 1280. 
—— telluride, preparation of, 663. 
——trichloropropyl carbinol, and its 
derivatives, 1118. 
Methyl-indigo, 237. 
Methyl-orange as an indicator, 691, 869. 
Methyl-violet, 606. 
crystalline bases of, 595. 
Methylacridine, action of methyl iodide 
on, 1356. 
Methylamidoazobenzene, and its acetyl- 
derivative, 1149. 
Methylamido-a-caproic acid and its 
derivatives, 664. 
Methylammoniochelidonic acid, 1196. 
Methylarbutin, separation of, from ar- 
butin, 432. 
—— synthesis of, 439. 
Methylated spirit, purification of, 1085. 
Methylbenzylglyoxime, diacetyl-deriva- 
tive of, 52. 
-Methylbromumbelliferone dibromide, 
1331. 
Methylcinnolinecarboxylic acid, 1022. 
— and its derivatives, 
67. 
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Methyleumazonic acid, and its deriva- 
tives, 303. 

Methyldicarbocollidylium dihydride, and 
the action of acids on it, 1046. 

Methyldioxyquinizine, isonitroso-, 1379. 

Methyldiphenylaminazyline, 180. 

Methyldiphenylaminesulphone, 596. 

Methyldiphenylcarbamide, 1321. 

Methyldiphenylphthalide, 321. 

Methyldiphenylthiocarbamide, 1320. 

Methylene bromide, 718. 

—— iodide, formation of, from iodoform, 
896. 

—— oxysulphide, 170. 

Methylene-blue, 595, 740. 

and allied colouring matters, 
595, 1156. 

—— —— formation of, as a reaction for 
hydrogen sulphide, 109. 

—— synthesis of, 306. 
Methylene-white, 740. ; 
Methylenedipheny] oxide, 324, 325. 
Methylethylaniline, 1005. 
Methylethylbromaniline, 1006. 
Methylethylglyoxime, diacetyl-deriva- 

tive of, 52. 
Methylethyloxyquinizine, 1380. 
Methylethylquinol, 1138. 
Methylglyoxime, diacetyl-derivative of, 
52. 


Methylhydroparacoumaric acid, dinitro-, 
1350. 


Methylhydroquinaldine, 183. 
Methylhydroxypyridine, and its deriva- 
tives, 841. 
Methylhydroxytoluoquinoxaline, 1053. 
Methylindole, synthesis of, 1181. 
Methylindolecarboxylic acid, synthesis 
of, 1181. 
Methylisobutylquinol, 1139. 
Methylisopropylacetoxime, 611. 
Methylisopropylethylene glycol, 833. 
Methylmorphimethine, and. its deriva- 
tives, 614. 
a- and 8-Methylnaphthalene, and their 
derivatives, 1183, 1184. 
Methylnonylacetoxime, 1115. 
Methyloxyquinizinacetic acid, 1380. 
Methyloxyquinizine, isonitroso-, 1378. 
Methylparathymolcarboxylic acid, 56. 
Methylparathymotic aldehyde, 56. 
Methylphenylacridine-ammonium hydr- 
oxide, constitution of, 1357. 
Methylphenylanthracene, 322. 
Methylphenylanthranol, 322. 
Methylphenylcarbamide, unsymmetrical, 
1321. 
Methylphenylethylalkine, and its deri- 
vatives, 1011. 
Methylphenylhydrazinepyroracemic 
acid, 53. 
Methylphenyloxanthranol, 322. 
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Methylphenylpropylalkine, 1011. 

Methylphenylthiocarbamide, unsym- 
metrical, 1321. 

Methylphthalimide, and its derivatives, 
1019. 

Methylphthalopseudocumidamide, 1319. 

Methylpiperidine, 760. 

and some of its salts, synthesis of, 

1054. 

Methylpiperyl-azone and tetrazone-de- 
rivatives, 468. 

Methylpropylacetic acid, 1120. 

Methylpropylbenzene, 44. 

Methylpropylgiyoxime, 52. 

Methylpropylquinol, 1138. 

Methrlpseudisatin, synthesis of, 1181. 

Methylpseudolutidostyrene, and its deri- 
vatives, 1046. 

Methylpurin, derivatives of, 996. 

—— diethoxychloro-, 996. 

—— trichloro-, 996. 

Methylquinaldines, and their deriva- 
tives, 184. 

a-Methylquinoline, and its derivatives, 
756 


Methylquinolinecarboxylic acid, 1376. 

a-Methylquinolinemonosulphonic acids, 
1198, 1199. 

y-Methyl - a - quinolinesulphonic acid, 
1052 


Methylsalicylaldehyde, nitro-, and its 
derivatives, 1164. 
agp amt prema chloride, trichloro-, 
action of ammonia on, 1126. 
Methylthiophene, 586. 
Methyltriacetonine, and its derivatives, 
1290. 
Methyltrichloroquinoline, 1023. 
Methyltriphenylmethylamine, and its 
iodine-compound, 1033, 1034. 
Methyltropidine, and some of its deriva- 
tives, 761. 
&-Methylumbelliferone, and its deriva- 
tives, 66, 1331. 
dibromide methyl ether, 1332. 
nitro- and amido-derivatives of, 
1332. 
Methyluric acids, 1408. 
Metoxyacrylic acid, 1301. 
Metoxalyldibenzamic acid, and diamide 
of, 906. 
Mica, green, in the quartzites of Ouro 
Preto (Brazil), 408. 
diorites of Southern Thuringia and 
the Frankenwald, 1273. 
Microclase, 970. 
Micro-organisms in soils, 486. 
Milk, a physical property of, 941. 
—— American, 533. 
—— blue, and ropy, 942. 
—— cow’s, composition of the ash of, 


1397. 
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Milk, cow’s, digestion of, and the sub- 
stance which increases its digestibility, 
192. 

— — effect of exhausted beetroot 
pulp on, 347. 

—— in Holland, composition of, 
1396. 

excretion, influence of feeding with 
cotton-cake meal on, 623. 

human, analyses of, 1396. 

influence of cotton-seed cake on the 
secretion of, 669. 

—— influence of movement on the 

secretion of, 1205. 
notes on, 236. 
from cows of different breeds, per- 
centage of fat in, 94. 
of lime, density of, 712. 
on the casein in, 762. 
- physiology of the formation of, 
14. 


-—— researches on, 1219. 
secretion, 93. 

— thickening of, 941. 

—— time required for digestion of, 
470. 

volumetric method for the estima- 
tion of fut in, 372. 

Milk-analysis, researches on, 1219. 

Milk-sugar, a new saccharin from, 283. 

action of alkalis on, 1112. 

—-—— action of cupric hydroxide 
on, 1112. 

—— —— birotation of, 1112. 

relation between the solu- 
bility and rotation of, and rate of 
transition of its biroration into normal 
rotation, 36. 

Millet, analysis of, 630. 

Mineral acids, liquid, process for con- 
verting into a solid form by the addi- 
tion of kieselguhr, 783. 

fuel, composition of, 521. 
new, from Barbin, near Nantes, 
408. 

— oils, fractional distillation of, in a 

current of steam, 936. 
probably new, from Colorado, 826. 
—— water at Brucourt, analysis of, 895. 
Borhegyer, composition of, 


978. 

—— —— from Aruba, 978. 
white, a, process for preparing, 136. 

Minerals, a new liquid suitable for the 

separation of, 145. 

—— action of fused magmas on, 401. 
combustible, analyses of, 780. 
from Berks Co., Pa, 663. 

—— from Brazil, 564. 

—— from Lehigh Co., 661. 
isomorphous, which are not chemi- 

cally analogous, 1096. 
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Minerals, Italian, chemico-mineralogical 
studies on, 270. 
new, from the Tyrol, 1098. 
—— of the cryolite-group recently found 
in Colorado, 21. 
—— subsequent alteration of, by the 
action of water, 1273. 
Minette, presence of phosphorus in, 
412. 
Minium, native, in Idaho, 563. 
Minjak-Lagam balsam, constituents of, 
354. 
Mispickel from Auerbach, 1100. 
—— from Queropulca, in Pera, 1100. 
— radiated, from Orawitza, 1099. 
Molasses, production of sugar from, by 
Steffen’s and Scheibler’s processes, 
1236. 
—— recovery of sugar from, by means 
of lime, 939. 
—— refining of, by means of concen- 
trated acetic acid, 790. 
se ion of sugar from, 1447. 
Molecular calcium compounds, 892. 
volume of liquid substances, 386. 
—— volumes of salt solutions, 658. 
weight of the amines, 257. 
and velocity of evaporation 
of liquids, relation between, 551, 950. 
— weights, scale of, 804. 
Molybdates, action of hydrogen per- 
oxide on, 965, 
Molybdenum compounds, reduction of, 
559. 
— estimation of, 965, 1429. 
— sulphide, reduction of, 965. 
— sulphur compounds of, 160, 1267, 
1268. 
Molybdie acid, nitro-, solution, concen- 
trated, preparation of, 638. 
Monamines, aromatic, action of perthio- 
eyanic acid on, 1140. 
—— secondary, action of phthalic anhy- 
dride on, 448. 
Monethyl oxalate, 296. 
Monobenzoylpiperylhydrazine, 467. 
Monomethyluric acid, 996. 
Monophenylmalonamide, 728. 
Monostearin, preparation of, 280. 
Monostearyldiglycerol, 282. 
Monostearylglycerolphosphoric acid, ? 
282. 
Mordants, contributions to the chemistry 
of, 794. 
Morin, oxidation and reduction of, 846. 
—— preparation and derivatives of, 
1180. 
Morphine and some of its derivatives, 
613. 
—— estimation of, in opium, 1217. 
—— oxidation of, 85. 
—— separation of, in toxicology, 373. 
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Morphothebaine and its derivatives, 
1201. 

Mortuary vault, antiseptic experiments 
in, 878. 

Moss as cattle litter, 105. 

Mucic acid, antimony derivatives of, 424. 

—— —— preparation of, from milk- 
sugar and lactose, 980. 

— acid, action of alkalis on, 

31. 

Muscarine, 1056. 

Muscles, influence of ptomaine hydro- 
chloride on, 618. 

Must, estimation of dry substance in, 
1432. 

influence of temperature on the 

fermenation of, 647. 

Mustard, analysis of, 878. 

— white, as fodder, 864. 

Myosin, basicity of, 1388. 

Myostroine, 1388. 

Myricyl alcohol from Carnauba wax, 
1281. 

Myristoxime, 1115. 

Myristyl chloride, 1125. 


N. 


a- and 8-Naphtha-y-hydroxyquinaldine, 
synthesis of, 1198. 
B-Naphthaldehyde, 1184. 
Naphthalene, amidobromo-, 843. 
— bromonitro., 842. 
—— derivatives, 80, 751, 842, 1185. 
synthesis of, 907. 
—— dibromo-, and its tetrabromide, 
842. 
—— dibromonitro-, 842. 
—— dihydride, diisonitroso-, 1359, 
dinitro-, preparation of, from di- 
nitro-8-naphthylamine, 1036. 
—— hydrides of, 608. 
—— nitroso-amido-, 1035. 
oxidation of derivatives of, 319. 
—— tetrabromide, «-nitro-, 842. 
a- and 8-Naphthaquinaldine and their 
salts, 1375. 
Naphthaquinone, dibromo-, 842. 
8-Naphthaquinone, action of hydroxyl- 
amine hydrochloride on, 735. 
nitro-, action of aniline and tolui- 
dine on, 1038. 
derivatives of, 1186. 
—— tetrabromo-, 1186. 
B-Naphthaquinoneanilide, nitro-, 1038, 
1186. 


a-Naphthaquinonedimethylanilinimide 
or «-naphthol-blue, 595. 
Naphthaquinonimide, amido-, 1037. 
—— bromine-derivatives from, 


1037. 
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8-Naphthaquinotoluides, nitro-, 1038. 
8-Naphthaquinotoluidines, nitro-, 1038. 
Naphthenes, 1276. 
B-Naphthoic acid, 1185. 
Naphthoic acid, derivatives of, 1360. 
a- and 6-Naphthoic acids, amides of, 
1362. 
—— —— and their derivatives, 81. 
Naphthoic acids, chloro-, 136). 
—— nitro-, and their salts, 1360. 
Naphthol, y-nitro-, 752. 
nitro-, action of ammonia on the 
ethers of, 1036. 
oximido-, and diimido-, 1037. 
a-Naphthol, a-nitroso-, 1327. 
B-nitroso-, and the action of hy- 
droxylamine hydrochloride on, 735. 
a- and 8-Naphthol, derivatives of, 79. 
B-Nuphthol, condensation-product of, 
with benzaldehyde, 1185. 
dinitro- and its derivatives, 1035. 
—— nitroso-, action of ammonia on, 
1035. 
pentabromo-, and the action of 
bromine on, 1185. 
8-Naphtholazobenzene, bromine-deriva- 
tives of, 326. 
a-Naphthol-blue, preparation of, 594. 
&-Naphtholdisulphonic acid, action of 
tetrazodiphenyl on, 1036. 
8-Naphtholmonosulphonic acid, prepara- 
tion of, 238. 
Naphthols, nitroso-, action of alcoholic 
potash on, 1035. 
orthonitroso-, action of hydroxyl- 
amine hydrochloride on, 1359. 
£-Naphthomethy] chloride and bromide, 
1184. 
a-Naphthonitrile, monochloro-, 1361. 
a- and 6-Naphthonitrile, nitro- 80. 
8-Napbtho-oxymethylquinizine, 1154. 
a- and 8-Naphthyl jon ketone, 609. 
8-Naphthylamine, dinitro-, 1036. 
Naphthylamine, nitro-, 1036. 
8-Naphthylaminemonosulphonic 
preparation of, 238. 
Naphthylamines, 8- and y-nitro, and 
their derivatives, 751. 


acid, 


ye ier or naphthines, 1276. 


aphthyl-8-imidobutyric acid, synthe- 
sis of, 1198. 
Nepheline rock from Ziegenhals, near 
Wohnfeld, analysis of, 276. 
from the Vogelsberg, 275. 
Nerves, influence of ptomaine hydro- 
chloride on, 618. 
Nesslerising, coloured tubes for, 1072. 
Nets, methods used by fishermen for 
“barking” and in other ways pre- 
serving, 800. 
Neuridine, 1202. 
Neurine, 342. 


B- 
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Neurine, commercial, 1202. 

distearylglycero'phosphate and its 
derivatives, 282. 
physiological action of, 1056. 

Nickel alkali-proof vessels, 1071. 
atomic weight of, 256. 
metallurgy of, 129. 
separation of cobalt from, 498. 

Nickel-plated iron vessels, action of 

organic acids on, 520. 
Nickelous chloride, antiseptic action of, 
1440. 

Nitranilic acid, preparation of, 58. 

Nitrates, melting points of, 384. 
rapid estimation of, 1074. 

—— reduction of, by ferments, 350. 

Nitre, loss of, in the manufacture of 

sulphuric acid, 1222. 
Nitric acid, ammonium ferrous sulphate 
as a reagent for, 493. 

detection of, in presence of 

other acids capable of interfering with 

its reactions, 365. 

estimation of, 871. 

—— —— in soils and subsoils at Roth- 

amsted, 357. 
—— paratoluidine sulphate as 4 
test for, 365. 
testing for, in vegetable tis- 
sues, 1074. 
volumetric estimation of, 366. 
and nitrous acids, estimation of, 
separately or together, 366. 
oxide, product of the action of 
bromine on, 1257. 
Nitrifying action, comparative, of cer- 
tain salts, 924, 1417. 
Nitrile of anhydrobenzodiamidobenzene, 
741. 
Nitriles, action of hydroxylamine on, 
734. 
—— conversion of primary amines into, 
1288. 

— from aromatic amines, 734. 
preparation of, 1314. 
transformation of, in the organ- 

ism, 1061. 
ethereal, limit of the formation of, 
by double decomposition, 1110. 
Nitrogen, absorption of, by leguminous 
plants, 1401. 
ammoniacal, in soils, estimation of, 
1423. 
—— apparatus, Dumas’, 1072. 
— boiling point of, under atmospheric 
pressure, 817. 

— combined terrestrial, origin of, 104. 
compounds, new group of, 725. 

—— copper iodide, 154. 
critical temperature and pressure 

of ; relation between its boiling point 
and the pressure, 1257. 
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Nitrogen, detection of, in organic com- 
pounds, 1072. 

—— electrochemical researches on, 383. 

—— elimination of, in the free state, 
from the animal body, 1391. 

—- estimation, examination of H. 
Grouven’s method of, 1215. 

— estimation of, by combustion with 
calcium hydroxide, 1422. 

— —— in nitro-, azo-, and diazo- 
compounds, 364. 
—— in bone-meal, 359. 
—in o ic substances, 
method of estimating, 364. 
—— in the soils of experimental fields 
at Rothamsted, determinations of, 
and bearing of the results on the 
question of the sources of the nitro- 
gen of our crops, 682. 

—— iodide and the action of sunlight 
on, 818. 

—— iodides, 152, 818. 

—— loss of, by organic matters during 
putrefaction, 1214, 1417. 

during the fermentation of 
farmyard manure, 1413, 1416. 

— solidification of, 553. 

——and hydrogen, direct union of, 
152. 

—— and oxygen, in presence of chlo- 
og action of the silent discharge on, 

10. 

Nitrogenous matter in the soil, some of 

the changes which it experiences, 


& new 


Nitrous acid, combined, volumetric esti- 
mation of, 493. 

new volumetric method for 
the estimation of, 870. 

—--and nitric acids, estimation of, 
separately or together, 366. 

—— anhydride, liquid, 15. 

Nitrosyl bromide, 1258. 

Nonane, and monochloro-, from Ameri- 
can petroleum, 1106. 

Nonoic acids from different sources, 
295. 

Nonylene, 1107. 

Nonylic alcohol, 1107. 

Nucin, 1365. 

Nuclein, 90. 

Nucleus, chemistry of the, 97. 

Nutrition, influence of potassium bro- 
mide on, 850. 

Nux-vomica, effect of alcohol of various 
strengths on, 946. 

— — tincture of, 946. 

Nymphea alba, constituents and pro- 
perties of, 108, 
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Oak-bark, two acids in, 1439. 
—— tannin, behaviour of tannin 

and, towards various reagents, 1355. 

“ Oak-red,” 321. 

Oats, experiments with, at Grignon, 
in 1883, 1069. 

—— importance of silicic acid in the 
culture of, 1211. 

influence of thick and thin sowing 
= of the manuring on the yield of, 
68. 

—— irritant properties of, 914. 

—— manuring, with nitrogen aad phos- 
phates, 925. 

Oceanic deposits, solid and gaseous con- 
stituents of, 31. 

= colours, process for preparing, 

84. 

Octacetylquercetin, 847. 

—— and tribrom-, 1365. 

Octadecylene bromide, 1108. 

—— preparation of, 571. 

Octadecylidene, 1108. 

Octane from American petroleum, 1106. 

Octodecyl alcohol, 1280. 

Octohydroacridine and its derivatives, 


Octoic acid, 461. 

Octylamine, action of bromine in alka- 
line solution on, 1114, 

Octylene from diisopropylglycol, 38. 

(Enanthaldoxime and its ethyl salt, 
581. 

Oil of birch, 459. 

—— hops obtained from commercial 
lupulin, 459. 

Oils, drying, acceleration of the oxida- 
tion of, 532. 

lubricating, behaviour of, with gla- 

cial acetic acid, 1078. 

Olefines, higher, preparation of, 571. 

Oleocutic acid, 859. 

Olive oil, examination of, 931. 

Olivine of the melitite-basalt of Hoch- 
bohl, 829. 

Opium, estimation of morphine in, 


Optically inactive compounds, decom- 
Le of, 1303. 

6 ntia,” 236. 

Orantin, 910. 

Orcinol, action of acetaldehyde and of 
chloral hydrate on, 598. 

— mononitroso-, 1341. 

—— dyes, 1341. 

Orcylaldehyde, 1346. 

Ores which are good conductors of elec- 
tricity, 786. 


' Organic bases, a new group of, 302. 


— — hydrocyanides of, 338. 
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Organic bodies, magnetism of, 1243. 
matter in water, estimation of, 


Organisms, lower, action of oxygen on 
the activity of, 1399. 

Orsat’s apparatus for the estimation of 
oxygen, improved form of, 695. 

Orthacetotoluide, nitration of, 1012. 

Orthazoethylbenzene, and its reduction, 
903. 

Orthazophenol, trichlor-, 1015. 

Orthazotoluene, 903. 

Orthazoxybeuzanilide, 1327. 

eye eee or org and its 
nitroso-derivatives, 1021. 

Orthoclase, alteration of, into albite, 
273. 

—— from Mt. Blanc, analysis of, 403. 

Orthocresol, amido-, 902. 

—— nitre-, and its derivatives, 1007. 

—— nitroso-, 1003, 1327 

— amido-, 1003. 

—— trinitro-, 1007. 

Orthodiazocinnamie acid, hydrochloride 
and nitrate of, 441. 

Orthoethylamido-acetophenone, 1021. 

Orthoethylphenol, 174. 

Orthohy inanisoil and its derivatives, 
440. 

Orthohydrazinecinnamic anhydride,441. 

Orthohydrazobenzoic acid, 1342. 

Orthohydroxybenzy leneamidobenz- 
amide, 455. 

Orthohydroxyhydroethylquinoline, 
1049. 


Orthohydroxymandelic acid, 1022. 

Orthohydroxyphenylacetic acid and its 
derivatives, 1021. 

Orthohydroxyphenylglyoxylic acid ,1021. 

Orthohydroxyquinoline and its deriva- 
tives, 1199, 1370. 

Orthometatolidine, 903. 

Orthomethoxycinnamic acid, derivatives 
of, 1165. 

Orthomethoxytoluquinoline, 1199. 

Orthomethylparapropyleoumarin, 1346. 

Orthophenylenediamine, action of ferric 
chloride on, 1322. 

—— preparation of, 49. 

Orthophenylenethiocarbamide, 49. 

Orthoquinolinesulphonic acid, oxidation 
of, 1049. 

Orthotwlidine, action of nitrous acid on, 


903. 
Orthotolu-dimethyloxyquinizine, 1153. 
Orthotolueneazometatoluene, 903. 
Orthotoluene-y-hydroxyquinaldine, syn- 

thesis of, 1198. 

Orthotoluic acids, nitro-, 745. 

Orthotoluidine, nitration of, 1012. 

—— nitro-, of melting point of 107°, 
and its derivatives, 1006. 
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Orthotoludine, paratoluidine, and ani- 
line, separation of, 46. 

Orthotolunitrile from formorthotoluide, 
734. 

Orthotolu-oxymethylquinizine, 1153. 

Orthotoluquinolinemonosulphonic acids, 
1199. 

Orthotolyl-8-imidobutyrie acid, synthe- 
sis of, 1198. 

Orthotolyl-a- and 8-naphthylamine, 80. 

Orthotolyloxamides, 1142. 

Orthotolylparamethylimesatin, 48. 

Orthotolylphthalimide, 453. 

Orthoxylene derivatives, 898, 1313. 

-— glycol, 1000. 

Orthoxylidine, [1 : 2: 4), and its deriva- 
tives, 737. 

Orthoxyphenylacetic acid, 
1022. 

Orthoxylyl cyanide, 898. 

Orthoxylylene bromide and the action 
of ethyl sodomalonate on it, 752. 

diethy] ether, 1313. 

—— iodide, 1314. 

sulphide, 1313. 

Orthoxy a 1313. 

Oxalamido-acids, 906. 

Oxalethylisoamyline, 986. 

Oxulic acid, dry, use of, in the forma- 
tion of condensation- -products, 1019. 
—— — effect of light on the decom- 
position of, by ferric chloride, 381. 
Oxalines, oxidation of, by means of hy- 

droxyl, 986. 

Oxalisoamylisoamyline, 986. 

Oxalisobutylisoamyline, 986. 

Oxallyldiethylamine, 577. 

Oxalmethylisoamyline, 986. 

Oxalpropylisoamyline, 986. 

Oxides, action of sulphur on, 959. 

Oxyaurin, 591. 

Oxy-azobenzene, metadichloro-, 903. 

Oxybutyric acid, chlor-, 1301. 

amido-, 1301. 

Oxydimethylpurin, dichlor-, 997. 

diethoxy-, 997. 
ethoxychlor-, 997. 

Oxy -B-dimethylurie acid, 1309. 

Oxygen, action of, on the activity of 
the lower organisms, 1399. 

-—— active, 14. 

—— apparatus for preparing quickly, 
1254. 

—— atomic weight of, 659. 

—— boiling point of, under atmospheric 
pressure, 817. 

— constant produetion of, by the 
action of sunlight on Protococcus 
pluvialis, 201. 

determination of the rate of con- 
sumption of, in the tissues by means 
of the spectroscope, 1391. 


lactone of, 
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Oxygen, improved form of Orsat’s appa- 
ratus for the estimation of, 695. 

ee coefficient of expansion of, 
816. 

—-— — critical temperature and 
pressure of, 148, 149. 

density of, 14, 388, 553, 816. 

— — ebullition of, 553. 

—— and carbon, heat of combination 
of, 141. 

—— and nitrogen in presence of chlo- 
rine, action of the silent discharge on, 
710. 

Oxyhydrogen mixture, supposed recom- 
bination of, in the dark, 1092. 

Oxyisoamylamine, and the action of 
phosphorus pentoxide on it, 1190. 

Oxyisobutyric acid, chlor-, 1301. 

Oxylepidine, tribrom-, 1383. 

Oxymethylene, 293. 

Oxymethylquinizine, 1153. 

Oxymorphine and its derivatives, 616. 

Oxypyride, 85. 

Oxypyridine, dibrom-, and its salts, 1370. 

Oxyquinoterpene, 1191. 

Oxysulphides, organic, action of chlorine 
on, 1127. 

Oxythiacetone, 580. 

Oxythiomolybdates, 1268. 

Oxytolylic acid, products of the reduc- 
tion and oxidation of, 841. 

Oxytrinicotine, 464. 

Oxytropine, an, 761. 

Ozone, some reactions of, 259. 


P, 


Pachnolite, 265, 716. 
from Colorado, 21. 

Pallas meteoric iron, 416. 

Palm-cake and palm-meal, 631. 

Palm-meal, palm-cake and, 631. 

Palm-oil residue as fodder, 355. 

Palmityl chloride, 1125. 

Panclastite, 1452. 

Pancreatic ferment, changes which pro- 
teid matters undergo by the action of, 
1056. 

Papaverine, 186. 

Paper, incombustible, 379. 

Parabutyltoluene and its derivatives, 301. 

Paracetotoluide, nitration of, 1012. 

Paracresol, amido-, and its ethenyl-de- 
rivative, 901. 

Paracresol-chloral, 187. 

Paracresyl benzyl ether, nitro-deriva- 
tives of, 1337. 

—— laurate, 1125. 

—— myristate, 1125. 

—— palmitate, 1125. 
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Paracresyl phosphate, 1338. 
stearate, 1126. 

Paracyanoquinoline, 1051. 

Paradioxybenzophenone, oxime of, 1182. 

Paradipropylbenzenesulphonamide, 457. 

Paradipropylbenzenesulphonic acid, 457. 

Paradipropylsulphonamide, oxidation 
of, 457. 

Parethoxycarbanil, 1159. 

Parethoxyphenylurethane and some of 
its derivatives, 1159. 

Paraffin, liquid, as a reagent for the pre- 
sence of water in alcohol, ether. and 
chloroform, and its use in the pre- 

ration of hydrobromic and hydr- 
iodic acids, and of the alkyl iodides, 
1073. 

—— —— of the German Pharmacopeia, 
1073. 

Paraffin-shale from Servia, 879. 

Paraffins, action of benzaldehyde on the 
mononitro-derivatives of, 313. 

—— and their derivatives, some, 166. 

substituted derivatives of, proposed 
division of, into two distinct types, 
730. 

Paraguay tea, notes on and’ analysis of, 
354, 479. 

Parahydroxybenzaldehyde, 
zine chloride on, 1164. 

Parahydroxybenzide, and its derivatives, 
446 


action of 


Parahydroxybenzoic acid, dry distilla- 
tion of, 446. 
para- and dipara-hydroxy- 
benzoyl, 447. 
Parahydroxybenzonitrile, 447. 
Parahydroxybenzoylparah ydroxybenzoic 
acid, 447. 
Parahydroxybenzylsulphonic acid, 69. 
Parahydroxydiphenylamine, and its de- 
rivatives, 592. 
Parahydroxytoluquinoline, 1199. 
Paraisopropylorthonitrophenyl-8-bromo- 
propionic acid, 1352. 
Paraisopropylorthonitrophenyllactic 
acid, and its salts, 1353. 
Paraldehyde, physiological action of, 199. 
Paraldol, action of heat on, 579. 
Paramethoxyphenylacetic acid, 1176. 
Paramethoxytoluquinoline, 1199. 
Paramethylimesatin, 48. 
Paramethylindophenin, 48. 
Paramethylisatin, 48. 
Paramethylisatinimide, 48. 
Paramethylisatinmetabromoparatolyl- 
imide, 48. 
Paramethylisatinorthotolylimide, 48. 
amar Nerd wane aR 47. 
Paramethylisatinphenylimide, 48. 
Paramethylnitroso-oxindole, 48. 
Paramethylquinophthalone, 335. 


1540 


Paraphenetoil-azoparacresol, 1147. 
Paraphenetoil-azoresorcinol, 1147. 
Paraphenoxybenzoic acid, 447. 
Paraphenylenediamine, nitration of, 738. 
i preparation of, 


Paraphenylenedithiocarbamide, deriva- 
tives of, 50. 
Paraphenylpyridine, and its salts, 1194. 
Paraphenylpyridinetetracarboxylic acid, 
and its salts, 1193. 
Paraquinolinecarboxylic acid, 1052. 
Paraquinolinesulphonic acid and its ho- 
mologues, 1051. 
—— —— and its salts, 757. 
Parasulphophenylazoparacresol, and its 
salts, 901. 
Parasulphophenylazorthocresol, 902. 
Parathymotic acid, preparation of, 56. 
— alcohol, 56. 
— aldehyde, 56. 
Paratolueneazoacetone, 1342. 
Paratoluidine, azophenine of, 743. 
—-— nitration of, 1012. 
orthotoluidine, and aniline, sepa- 
ration of, 46. 
sulphate as a test for nitric acid, 


Paratolumethyloxyquinizine, 1154. 

Paratolunitrile from formoparatoluide, 
734. 

Paratoluquinolinemonosulphonic acid, 
1199. 

Paratolylazoparacresol, and its acetic 
and benzoic derivatives, 901. 

Paratolylethylthiourethane, orthonitro-, 
307 


Paratolyl-y-hydroxyquinaldine, synthe- 
sis of, 1198. 

Paratolyl-8-imidobutyric acid, synthesis 
of, 1198. 

Paratolyl-a- and 8-napbthylamine, 80. 

Paratolyloxamides, 1141. 

Paratolylparamethylimesatin, metabro- 
mo-, 48. 

preparation of, 47. 

Paratolylphenylthiocarbamide, orthoni- 
tro-, 307. 

Paratolylpropaldehyde, and its deriva- 
tives, 1342. 

Paratritolylstibine oxide and hydroxide, 
1136 


Paratolylthiocarbamide, orthonitro-, 307. 

Paratolylthiocarbimide, orthonitro-, 307. 

Paraxylenol, bromo-, 1329. 

Paraxylic acid, monobromo-, and its 
salts, 1347. 

Parazoaniline, 666, 1016. 

Parazobenzyldisulphonic acid, 69. 

Parazoethylbenzene, and its reduction 
904. 


Parazoxyacetanilide, 301. 
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Parazoxyaniline, and its derivatives, 


Parazoxybenzanilide, 666. 

Parenchyma, living, osmotic functions 
of, 1403. 

Parvoline, and its derivatives, 172. 

—— oxidation of, 173. 

“Patent block composition,’ Harris 
Hewit’s, 1088. 

Pathological liquid, a, composition of, 
1060, 


Putina, imitation of, 1444. 

Pea, white, grey, and sand, cultivation 
of, 770. 

Peas, barley, and malt, comparative 
feeding value of, 206. 

comparative growth of, in mineral 

and organic solutions, 1208. 

Peat compost, manuring with, 867. 

—— litter, analysis of, 925. 

and straw litter, comparison 
of, 1418. 

Peaty waters, self-purification of, 781. 

Pectose, 860. 

Pentamethylparaleucaniline, 607. 

Pepsin, commercial, digestive power of, 
471. 

Peptone, from proteid matters by the 
action of pancreatic ferment, 1057. 

gelatin, 344. 

Peptonisation, studies on, 1390. 

Perfumes, extraction of, 378. 

Periodic law, history of, 958. 

Peronospora viticola, 1406. 

Perowskite, artificial production of, 
565. 

—— from Rympfischwing near Zermatt, 
analysis of, 402. 

Persite, a sugar analogous to mannitol, 
1285 


oe 


— nitro-, 1285. 

Perspiration, chemistry of, 189. 

Perthiocyanogen, fixing of, in printing, 
796 


Perthiomolybdates, 1268. 
Petroleum, American, hydrocarbons 
from, and their derivatives, 1106. 
Caucasian, 1276. 
—— determination of the flashing point 
of, 1431. 
—— Galician, 166. 
—— gas, compressed, liquid hydrocar- 
bons from, 879. 
investigation of, 500. 
—— lamps, researches on, 936. 
—— Russian, researches on, 936. 
— testing, 369. 
— in tropical climates with 
Abel’s apparatus, 877. 
Petroleums, physical properties of, 277. 
Peziza aurantia and P. converula, 
orange-red colouring matter of, 847. 


INDEX OF SUBJECTS. 


Phellandrium aquaticum, 331. 
Phellanthrene, 331. 
Phenacetolin as an indicator, 691, 869. 
Phenaceturic acid, 1061. 
Phenanthraquinone, derivatives of, 328. 
hydrocyanide, saponification of, 
329. 
—— Laubenheimer’s colour reaction for, 
1038. 
— monisonitroso- and dioximide-deri- 
vatives of, 62. 
— nitro-, 82. 
Phenanthrone and its monochlorinated 
derivative, 82. 
dichloro-, reduction of, 81. 
Phenethyl compounds, 1000. 
Phenetoil, amido-, action of monochlor- 
acetic acid on, 1144. 
—— hydrochloride, tetramido-, 1161. 
—— nitro-, experiments on the prepara- 
tion of, 433. 
—— trinitro-amido-, 1161. 
Phenol, action of an alternating current 
on, 1136. 
— — on ketonic acids, 55. 
—— —— quinonechlorimide on, 593. 
—— bromodinitro-, 55. 
— colouring matters, 1340. 
—— diorthonitroparamido-, and _ its 
salts, 308. 
—— estimation of, in commercial car- 
bolic acid, 503. 
—— in the stem, leaves, and cones of 
Pinus sylvestris, 863. 
—— methyl ethers of, 589. 
—— monobromo-, a fourth, 55. 
—— nitroso-, ethereal salts of, 1003. 
—— ortho- and para-amido-, action of 
monochloracetic acid on, 1144. 
—— paranitro-, action of the nitrate of 
orthodiazobenzoic acid on, 1014. 
—— triamido-, and some of its deriva- 
tives, 309. 
— trinitro-, detection and estimation 
of, 221. 
Phenol-blue, preparation of, 594. 
Phenolphthalein, as an indicator, 691, 
869. 


— as indicator in the estimation of 
carbonic anhydride in mixtures of 
gases, 1072. 

Phenols, action of aldehydes on, 597, 
598. 
310. 

—— —— diazobenzene on, 1146. 

—— — phosphorus trisulphide on, 54. 

— bromo-, 900. 

—— compounds of, with ethylaceto- 
acetate, 1331. 

— condensation of aromatic alde- 
hydes with, 590. 


aromatic hydroxy-acids on, 
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Phenols, high-boiling, contained in coal- 
tar, 1003. 

— nitro-, ethylene ethers of, 433. 

—— nitroso-, 735, 1137, 1327. 

Phenolsulphonic acids, amido-, and 
their relationship to Liebermann’s 
colouring matters, 1354. 

Phenolsulphuric acid, preparation of, 
from urine, 1353. 

Phenomalonic acid, trichloro-, and its 
bromine-derivative, 1122. 

Phenosafranine, 538. 

Phenoxyacetic acid, derivatives of, 
1170. 

—— —— orthonitro-, action of reducing 
agents on, 1170. 

Phenoxymucobromic acid, 731. 

Phenyl benzy] ethers, nitro-, 1005. 
cyanate, preparation of, 1002. 
—— ethers of phosphoric acid, nitration 

of, 1337. 
—— —— para-, and ortho-nitro-, of 
dinitrophenol and of picric acid, 
1328, 
— laurate, 1125. 
mercaptan, preparation of, 1328. ° 
—— methyl glycols, two isomeric, 1003. 
—— myristate, 1125. 
—— palmitate, 1125. 
para- and ortho-nitropheny] oxide, 
a-dinitro- and trinitro-, 1328. 
—— parahydroxybenzoate, 448. 
—— paranitrobenzyl ethers, 1005. 
—— phenylparahydroxybenzoate, 447. 
—— phosphate, mononitro-, 1337. 
stearate, 1126. 
—— thienyl acetoxime, 1168. 
ketone, 1168. 
Phenylacetaldehyde, action of nitric 
acid on, 1020. 
derivatives of, 1020. 
Phenylacetamidine, and its derivatives, 
1134, 
Phenylacetic acid, isonitroso-, ethers of, 
584 


—— orthoparadinitro-, 178. 
Phenylacetimido-acetate, 1134. 
Phenylacetimido-ethyl-ether, 
hydrochloride, 1134. 

Phenylacetonitrile, transformation of, in 
the organism, 1061. 

Phenyl-8-acetylalanine, orthonitro-, lac- 
tam of, 305. 

Phenylacridine, 
1356. 

—— diamido-, 749. 

—— from chrysaniline, 749. 

Phenyl-S-alanine, orthonitro-, and its 
derivatives, 304. 

— — lactam of, 305. 

—— paranitro-, and its derivatives 
1172. 


and its 


and its derivatives, 
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Phenylamidoazobenzenepolysulphonic 
acids, preparation of, 237. 

Phenylammoniochelidonic acid, 1196. 

Phenyl-a-anilidocrotonamide, 1345. 

Phenyl-a-anilidocrotonic acid, 1345. 

Phenyl-a-anilidocrotononitrile, 1345. 

Phenyl-S-anilidopropionic acid, para- 
nitro-, 1173. 

Phenylarabinosazone, 1287. 

Phenylazocresols, reduction of, 1146. 

Phenylazocumenol, and reduction of, 
1147. 

Phenylazoindoxyl, 74. 

Phenylazometacresol, 902. 

Phenylazoparacresol, and its acetic and 
benzoic derivatives, 736, 900. 

Phenylazoparacresolsulphonic acid, 901. 

Phenylazorthocrescl, and its acetic and 
benzoic derivatives, 736, 902. 

Phenylbenzo-§-naphthacridine, 1359. 

Phenylbromacetic acid, action of, on 
ethyl acetoacetate, 746. 

Phenylbromopropionic acid, metanitro-, 
1175. 

Pheny]-8-bromopropionic acid, and its 
derivatives, 603. 

orthonitro-, and its deriva- 
tives, 65. 

Phenylbutyrolactone, action of halogen 
acids and of gaseous ammonia on, 
744. 

Phenyleinnamic acid, derivatives of, 
1348. 

Phenyleumazonic acid, 304. 

Phenylcyanamide, preparation of, 1157. 

Phenyldiethylalkaline, 1v11. 

Phenyldipropylphenylguanidine, 1008. 

Phenyldisazometacresol, 902. 

Phenyldisazomethoxybenzene, 902. 

Phenyldisazoresorcinol, 1147. 

Phenyldisazorthocresol, 902. 

Phenylenediimidobutyric acid, synthesis 
of, 1198. 

Phenylenedithiocarbamides, 49, 50. 

Phenyleneorthodiacetic acid, 898. 

Phenylethylparatolylthiocarbamide, 
1321. 

Phenylgalactosazone, 1287. 

Phenolglucoside, tetracetyl-, 439. 

Phenylglycidic acid, 604. 

Phenylglyoxime, 52. 

a-Phenylhydrazidoisobutyric anhydride, 
1153. 

a-Phenylhydrazidoisobutyrimide, 1153. 

a-Phenylhydrazidoisobutyronitrile, 
1152. 

a-Phenylhydrazidopropionic acid, and 
its salts, 1152. 

a-Phenylhydrazidopropionitrile, and its 
amides, 1152. 

Phenylhydrazine, action of ethyl aceto- 
acetate on, 302 
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Phenylhydrazine, action of ethyl diaceto- 
succinate on, 1381. 

— succinosuccinate on, 

1154, 1380. 

on cyanhydrins, 1152. 

on imido-ethers, 743, 1323. 

substituted acetoacetates on, 


1380. 
— compounds of, with ketonic and 
aldehydic acids, 1151. 
derivatives of hydroxynaphtha- 
quinone, 1359. 
—— preparation of, 597. 
reactions of the salts of, 897. 
— reagent for aldehydes and ketones, 
1150. 
Phenylhydrazineglyoxylic acid, 1151. 
Phenylhydrazinemesoxalic acid, 1151. 
Phenylhydrazinepropionic acid, 53. 
Phenylhydrazinepyroracemic acid, 1151. 
and its ethyl-derivative, 


52. 
Phenylhydroxyacetimido-ether and ami- 
dine, 65. 
Phenylhydroxyamidine, and its hydro- 
chloride, 65. 
Phenyl-a-hydroxycrotonic acid, and its 
methyl and ethy! salts, 1344. 
Phenyl-a-hydroxycrotononitrile, 1344. 
Phenyl-8-imidobutyric acid, uction of 
nitrous acid on, 1368. 
synthesis of, 1198. 
Phenylindolecarboxylic acid, synthesis 
of, 1181. 
Phenylisocrotonic acid, action of nitric 
acid on, 906. 
Phenylisopropyl ethylene glycol, 833. 
Phenyl-s-lactanilide, paranitro-, 1173. 
Phenyllactic acid, metanitro-, and §- 
lactone of, 1174, 1175. 
—— paranitro-, 8-lactone of, 604. 
Phenyl-8-lactic acid, nitro-, etherifica- 
tion of the three isomeric, 1351. 
orthonitro-, 58, 66. 
—— paranitro-, and its ethyl- and 
methyl-derivatives, 604. 
Phenyllactic aldehyde, orthonitro-, 58. 
Phenyl-g-lactone, orthonitro-, 65. 
Phenylmelilotic acid, synthesis of, 176. 
Phenylmethy1-8-naphthylthiocarbamide, 
1321. 
Phenylmethylparatolylthiocarbamide, 
1321 


Phenyl-8-naphthacridine, 1357, 1358. 
Phenyl-a-naphthylacetoxime, 1182. 
Phenyl-a and 8-naphthylamine, 80. 
Phenylnitroethylene, 313, 906. 
Phenylnitropropylene, 313, 
Phenylorthonitroparatolylthiocarbam- 
ide, metanitro-, 307. 
Phenyloxvacrylic acid, Erlenmeyer and 
Glaser’s, 605. 
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Fhenylparaconic acid, constitution of, 
906. 


Phenylparacoumaric acid, synthesis of, 
176. 

Pheny!paramethylimesatin, 48. 

Phenylparaoxyphenylthiocarbamide, 
metanitro-, 307. 

Pheny]paratolylthiocarbamide, 
nitro-, 307. 

Phenylquinoneimide, monochlorodi- 
anilide, 431. 

Phenylsulphhydantoic acid, 907. 

Phenylsulphhydantoin, 907. 

Phenylsulphometanitro- and amido- 
paratoluide, 51. 

Phenylsulphorthonitro- 
anilide, 51. 

Phenylthienylmethane, 1001. 

Phenylthiocarbamide, compounds of, 
with metallic salts, 1018. 

— metanitro-, and its derivatives, 

* 306. 

8-Phenyltribromopropionic acid, 603. 

8-Phenylumbelliferone, 67. 

Phonolites of Elfdalen, 276. 

—— of Hegau, chemical composition of, 
568. 

Phlobaphen, 321. 

Phloroglucinocarboxylic acid, 1335. 

Phloroglucinol, derivatives of, and their 
relation to daphnetin and esculetin, 
1335. 

—— di- and tri-ethyl ether, 1336. 

Phlorol, chemical nature of, 174. 

Phlorolearboxylic acid, 174. 

Phosphate from the Rata Island, 
analysis of, 360. 

of lime, basic, as an addition to 
cattle fodder, 194. 

Phosphates, acid, of the alkaline earths, 
decomposition of, in presence of 
water, 556. 

dissolved and undissolved, com- 
parison of, 774. 
insoluble, 213. 

—— native, commercial assay of, 1075. 

—— retrograde, Gladding’s process for 
the estimation of, 639. 

Phosphines, action of zine-ethyl on, 
985. 

Phosphoric acid, biological function of, 
1392. 

— —— estimation of, 871. 

—— as magnesium pyrophos- 

phate, 493. 

—— in arable soils, 871. 

— — — in manures, 217. 

superphosphates, 


meta- 


and amido- 


—_—— 
—__— 


a 


1424. 
— — oxalic acid method as 
compared with the molybdic method, 


929. 
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Phosphoric acid in rocks and soils, assi- 
milability of, 868. 
—— — manufacture of, 260. 
reverted, 1424. 
application of ammo- 
nium citrate for the estimation of, 
1075. 


examination of, at vari- 
ous periods, 744. 
volumetric estimation of, 110. 

—— anhydride, three modifications of, 
1258. 

Phosphorites, origin of, in limestone 
districts, 1272. 

Phosphoroso-molybdates, 561. 

Phosphorous anhydride, action of sun- 
light on, 156. 

Phosphorus, estimation of, in iron and 
in iron- ores, 875. 

—— moist air, and carbonic oxide, 660, 
711. 

— origin and distribution of, in coal 
and cannel coal, 1270. 

oxychloride, preparation of, 155. 

preparation of, from phos- 
phates, 392. 
—— —— heat of formation of, 250. 
—— sulphides, 1259. 
trisulphide, sulphur salts derived 
from, 555. 

— white, 154. 

Phospho-vanadio-molybdates, 713. 

Phospho-vanadio-tungstates, 714. 

Phospho-vanadio-vanadico-tungstates, 
715. 

Photographic films, expedients for ren- 
dering them sensitive to green, yellow, 
and red rays, 1081. 

Photosantonic acid, 
power of, 464. 

Phthalacene, 1176. 

Phthalacene-derivatives, 1189. 

Phthalacenie acid, 1190. 

Phthalaconecarboxylic acid, and its 
derivatives, 1176. 

Phthalic acid, dibromo-, 
dride, 842. 

—— —— monobromo-, and its anhy- 
dride, 843. 

—— — tribromo-, and its salts, 1186. 

anhydride, action of, on secondary 
monamines, 448. 
condensation-products from, 


specific rotatory 


and its anhy- 


1176. 
— —- tribromo-, 1186. 
— chloride, constitution of, 1187. 
—— glycol, 1000. 

metaisocymidide, 

compound, 47. 
Phthalide, dibromo-, 842. 
Phthalopseudocumidamide, 1319. 
Phthalopseudocumide, 1318, 


and its nitro- 
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Phthalopseudocumidic acid, and its 
salts, 1319. 

Phthalyl chloride, constitution of, 1024. 

Phyllites of the Tyrolean Alps, 274. 

Phylloxera, 99, 355, 481. 

—— suggestions for the destruction of, 
920. 

Physiological action, connection between 
chemical constitution and, 348. 

Picolinecarboxylic acid, and its deriva- 
tives, 758. 

Picoliniec acid, 1201. 

Picric acid, detection and estimation of, 
221. 

Picrotoxin, 845, 846. 

Picrotoxininbenzoic anhydride, 845. 

Pigeons, feeding experiments on, 473. 

Pigments, urine-, &c., some unusual, 
194. 

Piles, dry, conversion of liquid batteries, 
into, 1240. 

Pilocarpine, action of bromine on, 468. 

—— influence of, on lactation, 1396. 

Pimaric acid, and the hydrocarbon from, 
1364. 

Pimelic acid, and its salts, 423. 

—— from camphoric acid, identity 

of isopropylsuccinic acid with, 296. 

Pinite from Auvergne, 403. 

Pinnoite, a new borate from Stassfurt, 
1271. 

Pinus sylrestris, phenol in the stem, 
leaves, and cones of, 863. 

Piperethylalkine bromide, and its deri- 
vatives, 760. 

Piperidine, 945. 

— and its homologues, synthesis of, 
1054. 

—— bases, conversion of pyridine bases 
into, 760. 

—— — synthesis of, 1195. 

—— synthesis of, 760, 1202. 

Piperilene-phthalamic acid, 452. 

Piperpropylalkine, and its derivatives, 
1054. 


Piperylenamine-phthalein, and its di- 
bromide, 452, 453. 

Piperylhydrazine, and its derivatives, 
467 


Piperylsemicarbazide, 468. . 

Piperylthiocarbazide, 468. 

Piperylthiosemicarbazide, 468. 

Piscidin, the active principle of Jamaica 
dogwood, 332. 

Pisum arvense, cultivation of, 769. 

Pit-water, analysis of, 782. 

Pitchblende from Norway, 1101. 

= agemaaee e amg 413. 

Pith parenchyma, 861. 


Plagioclase and scapolite minerals, 
chemical resemblance between, 567. 
Plant, chemical processes in the, 670. 
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Plant development, influence of light 
and heat on, 855. 

—— growth, effect of altitude on, 627. 

—— -life, poisonous action of ammo- 
nium thiocyanate on, 768. 

—— sap, easily oxidisable substances in, 


Plants, absorption of nitrogenous food- 
stuffs by, 1401. 

-—— action of hydroxylamine salts on, 
1210. 

-—— —— rain, dew, and watering on, 
766. 

— ash of leaves of, grown in the 
earth under water-culture, 98. 

—— assimilation of carbon by, 202. 

behaviour of zinc salts in the soil, 
and with, 856, 1407, 1408. 

—— chemical phenomena of the respi- 

ration of, 1403. 

chemistry of, 765. 

concentrated nutritive fluid for, 
1205. 

contributions to the doctrine of 
thermic constants in, 1067. 

—— contributions to the histochemistry 

of, 847. 

cultivated, influence of climate, of 
condition, and extent of soil on the 
stem production of, 624. 

distribution of water in _helio- 
tropically inclined parts of, 352. 

effect of depth of sowing on the 
germination and growth of, 1404. 

— effects of light on the respiration 
of oxygen by, 916. 

—— effect of mowing and feeding-off, 
on the production of side shoots, 625. 

variations in the quantity of 
oxygen on the growth of, 625. 

water holding sodium chloride 
and zinc sulphate in solution on, 856. 

— functions of tannin in, 628. 

—— glycogen in, 354. 

—— higher, development of starch- 
transforming ferments in the cells of, 
917, 1063. 

formation of diastatic fer- 
ments in the cells of, 1402. 

—— influence of constant temperatures 
in the soil on, 916. 

—— —— light and heat on, 1206. 

—— —— radiant heat on the growing 
parts of, 626. 

water on the growth of, 1401. 

—— leguminous, absorption of nitrogen 
by, 1401. 

—— lime and magnesia in, 917. 

—— means of protecting, against frost, 
1067. 

—— methods of studying the influence 
of light on the respiration of, 1066. 
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Plants, poisonous effects of arsenic and 
lead on, 1407. 

—- structure and functions of the 
epidermic system of, 1066. 

—— transpiration in, in the tropics, 
1403. 

—— water, constituents and properties 
of some, 108. 

Plasmolysis, 1065. 

“ Plastering,” influence of, on the com- 
position of wine, 646. 

Plastin, 90. 

Platinum, absorption of gases by, 702. 

—— phosphides, 400. 

vessels, action of lithium carbonate 

on, 1071. 

Poison of Batrachians, 764. 

Polarised light, action of solutions of 
cellulose on, 833. 

Polyoxides, constitution of, 1260. 

Polyporus officinalis, constituents of, 
353. 

Polysulphides, constitution of, 1260. 

Porphyrite, Tuedian, from Stichill, 
analysis of, 413. 

Porphyrites, Cheviot, 413. 

Porphyritic obsidian, analysis of, 28. 

Portland cement, detection of adultera- 
tion in, 876. 

Potable waters, analysis of, 1431. 

—— — prothistological examination 
of, 369. 

— —— titration of organic matter in, 
by means of permanganate, 499. 

Potash, examination of, 928. 

—— manuring with, 774. 

quantitative separation of, from 

ferric oxide, alumina, lime, and 
magnesia in silicates, 110. 

—— soda felspar, triclinic (microclase), 
970. 

— volumetric estimation of, 695. 

Potassium alcoholate, heat of solution 
of, 4. 

—— arsenite and arsenate, behaviour of, 
with indicators, 869, 870. 

—— bromate, testing of, 218. 

—— bromide, influence of, on nutrition, 
850. 

—— ferricyanide, reduction of, by 
potassium cyanide, 35. 

—— ferrocyanide, estimation of, 501. 

production, 501. 

—— fluorides, heat of formation of, 5. 

—— glyoxal-hydrogen sulphite, prepa- 
ration and heat of formation of, 989. 

—— hydrogen carbonate, estimation of, 
in presence of normal carbonate, 869. 

—— hydroxide, preparation of, 15. 

—— iodide, commercial, assay of, 366. 

——— permanganate, action of, on certain 
sulphur-compounds, 151. 
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Potassium seleniocyanate, action of 
iodine on, 1109. 

—— succinate, normal and acid, water 
of crystallisation of, 584. 

sulphide, action of cupric sulphide 
and of mercuric sulphide on, 963, 
964. 
Potato starch, preparation of, 134. 
waste, three processes for obtaining 
the albuminoid matter from, 948. 

Potatoes, change in the composition of, 
by ripening, 1400. 

— cultivation of, 101, 483, 1411. 

—— preservation of, 101. 

effect of drying the seed tubers on 
the yield of, 624. 

—— —— potassium and sodium nitrates 
on the growth of, 361. 

—— heaping, 772. 

—— influence of krugite on the per- 
centage of starch in, 1401. 

—— influence of manuring on the com- 
position of, 102. 

—— krugite as a manure for, 926, 1401. 

—— manuring, 101, 102, 635, 865, 866. 

— — of, with bone-meal, 637. 

—— with lime as a manure, 1419, 

—— and sweet potatoes, 208. 

Poudrette, preparation of, 489. 

Pre-Cambrian rocks, supposed, of St. 
David's, 411. 

Prehnite from Cornwall, Lebanon Co., 
Pa., 266. 

Pressure, influence of, on the temperature 
of volatilisation of solids, 252. 

Printing, fixing perthiocyanogen in, 796. 

Propaldehyde, action of ammonia on, 
172. 

Propargyl iodide, and triiodide, 979. 

Propenylbenzoic acid, amido-, action of 
nitrous acid on, 1022. 

—— —— — and its derivatives, 317, 

—— —— nitro-salts of, 317. 

Propetone, 1388. 

—— from proteid matters by the action 
of pancreatic ferment, 1057. 

Propimine thiocyanate, and its deriva- 
tives, 664. 

Propionamidine hydrochloride and 
platinochloride, 723. 

Propionic acid, chlorotribromo-, decom- 
position of, by alkaline hydroxides, 
663. 

—— —— af-dibromo-, action of, on 
ethyl malonate, 991. 

tetrabromo-, and its salts, 664. 

Propionic acids, substituted, 663. 

Propionitrile, transformation of, in the 
organism, 1061. 

Propionylcodeine, and its derivatives, 
614. 

Propyl glycol, action of aldehyde on, 35. 
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Propy] nitrite, preparation of, by double 
decomposition, 1110. 

Propylaniline, 1376. 

Propylbenzoic acid, 1009. 

Propylearbamide, dibromo-, and its deri- 
vatives, 732. 

Propyleneacetal, 35. 

Propylenecarbamide, bromo-, and its 
derivatives, 733. 

Propyleneglycolcarboxylic acid, 1301. 

Propyleneoxycarboxylic acid, and its de- 
rivutives, 1301. 

Propylethylquinoline, 1376. 

Propylidene-acetic acid, 423. 

Propylidene-diacetic acid, 423. 

Propylnaphthalene, preparation of, 1357. 

Propylphenyl cyanide, 1009. 

Propylphenylamine, derivatives of, 
1007. 

Propylphenylcarbamide, 1008. 

Propylphenylthiocarbamide, 1008. 

Propylphenylthiocarbimide, 1008. 

Propylpiperidines, 1196. 

y-Propyl-pyridine, 759. 

Propylpyridines, 1196. 

Prosopite, 22, 266. 

—— from Colorado, 22. 

Protalbumose, 1389. 

Protein-compounds, changes which they 
undergo by the action of pancreatic 
ferment, 1056. 

vegetable, solubility of, in water 

containing hydrochloric acid, 1390. 

Protococcus pluvialis, constant produc- 
tion of oxygen by the action of sun- 
light on, 201. 

Protoplasm, aldehydic nature of, 202. 

Prout’s hypothesis, 550. 

Pseudacetopyrroline, 289, 291, 1044. 

—— action of bromine on, 289, 291. 

Pseudacetyl-a-carbopyrrolic acid, and its 
methy] salt, 1045. 

Pseudobutylene bromide, dichloro-, 
295. 

Pseudocumidine, derivatives of, 1318. 

Pseudoindoxyl, 73. 

—— isonitroso-, 74. 

Pseudoisatin, 73. 

Pseudoisatin-a-ethyloxime, 74. 

Pseudoisatin-a-oxime, 74. 

Pseudomorphine, and its derivatives, 
616. 

Pseudotriacetonalkamine, 1290. 

Pseudotriacetonine, 1291. 

Pseudotropine, and some of its deriva- 
tives, 761. 

Pteris aquilina, analysis of, and of its 
ash, 207. 

Ptomaine hydrochloride, influence of, 
on nerves and muscles, 618. 

Ptomaines, 342, 343, 469, 617, 618, 
1056. 
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Ptomaines, so-called, in relation to toxi- 
cological researches, 342, 469. 
Pulvic acid, constitutional formula of, 
841. 
Pulvinic acid, products of the reduction 
and of oxidation of, 841. 
Purpurin, oxidation of, 1040. 
Purpurogallin, 175. 
Putrefaction, influence of high pressures 
on, 1399. 
—— loss of nitrogen by organic matter 
during, 1214, 1417. 
Pyridic hydrides, synthesis of, 1047. 
Pyridine, action of phthalic anhydride 
on, 335. 
— bases, action of alcoholic iodides 
on, 612, 759. 
—— action of boiling water on the 
platinochlorides of, 612. 
from coal-tar, 611. 
process for preparing dye- 
stuffs from, 798. 
reaction for, 1438. 
synthesis of, 1195. 
compounds, 944. 
constitution of, 1193. 
—— derivatives, 1048, 1195, 1868. 
and condensation of, 758. 
—— dibromo-, 1195. 
—— di- and tri-chloro-, 1195, 1369. 
—— propiodide, action of heat on, 
1195. 
— and benzene, relation between, 
758. 
y-Pyridinecarboxylic acid, 1194. 
from y-isopropylpyridine, 


1048. 

Pyridinedicarboxylic acid, 173, 758, 
1048. 

— — and some of its salts, 
758. 

Pyridinedisulphonic acid, and its salts, 
1195. 
945. 

Pyridinemonocarboxylic acid, 337. 

copper salt of, 758. 

Pyridines, methylated, condensation- 
products of, 335. 

Pyrites, cobalt-, 
1098. 

estimation of sulphur in, 492. 

—— residues, zinc from, 788. 

—— Spanish, and Massachusetts, com- 
position of, 230. 

Pyrocoll, 176. 

— derivatives of, 292. 

—— perchloro-, action of phosphorus 
pentachloride on, 176. 

-—— perchloro-octochloride or perchlo- 
ride of, 292. 

— synthesis of, 585, 725. 


formation of, from piperidine, 


nickel- and iron-, 


INDEX OF SUBJECTS. 


Pyrocoll, tetrabromo-, 292. 

Pyrocressol, so-called, 79. 

Pyrodithiomolybdates, 1268. 

Pyroelectricity of blende, sodium chlo- 
rate, and boracite, 3. 

Pyrogallol, derivatives of, and their 
relation to daphnetin and esculetin, 
1335. 

electrolysis of, 175. 
new reaction for, 1078. 

Pyroligneous acid, occurrence of valero- 
from, lactone in, 1118. 

—— of the German Pharmacopeia, 
371. 

—— —— removal of furfuraldehyde 
from, 1304. 

Pyromeconic acid, action of hydroxyl- 
amine on, 1302. 

Pyrometer, Boulier’s, 543. 

Pyromucic acid, bromo-derivatives of, 
1305. 

—— —— substitution-derivatives of, 
1305. 

Pyrophthalone, and 
335. 

Pyrophyllite in anthracite, 273. 

Pyroracemic acid, hydrazines of, 52. 

—— —— indogenide of, 76. 

Pyrostilpnite ems St. Andreasberg, 
403 


its derivatives, 


Pyrosulphuric chloride, heat of forma- 
tion of, 250. 

Pyrotartaric acid, action of aniline on, 
1006. 

—. new method of formation of, 
and a new reaction for, 1123. 

— chloride, reduction of, 297. 

Pyrotartrylfluorescein, 1019. 

Pyrotritartaric acid, action of bromine 
on, 993. 

Pyroxene, cupriferous variety of, 272. 

— relation between the optical pro- 
perties and chemical composition of, 
971. 

—— synthesis of, 1105. 

Pyrroline, action of acetic anhydride 
and benzoic anhydride on, 1044. 

— action of alkaline hypochlorites and 
hypobromites on, 1367. 

blue colouring matter from, 740. 

— derivatives, synthesis of, 1368. 

—— dyestuffs, 1045. 

—— group, 586. 

—— series, decomposition-products of, 
1045. 

—— tetrachloro-, and the synthesis of, 
292, 293. 

Pyruvic acid, uvitonic acid from, 759. 

— ureides, 957. 
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Quartz, estimation of, in siliceous rocks 
and soils, 872. 
Quartz-trachyte covered with a deposit 
from the Echinus Geyser, pebble of, 28. 
Quassic acid, 1193. 
Quasside, 1192. 
Quassin and its constitution, 1192. 
—— preparation of, 908. 
Quercetin and its derivatives, 846. 
derivatives of, 1365. 
Quinaldic acid, and its salts, 185. 
Quinaldine, and its derivatives, 756. 
—— bases, 183, 1373. 
—— dichloro-, 1028. 
formation of, 1373. 
—— homologues of, 1375. 
— methiodide, 184. 
—— nitro- and amido-derivatives of, 
1373. 
—— preparation of, 183, 337. 
—— of, on the large scale, 
337. 
Quinaldinecarboxylic acids, and their 
salts, 1200. 
Quinaldinesulphonic acids, 1373. 
Quinaldines, preparation of, 757. 
Quinidine, constitution of, 86. 
Quinine, action of aromatic aldehydes 
on, 466. 
— of benzyl chloride on, 465. 
and the formation of an anhy- 
dride from, 1384. 
— chloride, 1383. 
—— compound of, with chloral, 186. 
— constitution of, 86. 
—— ethylcyanide, 338. 
—— mono- and di-chloracetate of, 465. 
—— oxidation-products of, 1383. 
—— phenolsulphonate, 339. 
sulphate, assay of, 1080. 
Quininic acid, 86. 
Quinisatic acid, and its salts, 79. 
Quinisatin, 78, 1029. 
Quinisatoxim, 1029. 
Quinizine-derivatives, constitution of, 
1377. 
Quinol, action of aniline on, 591. 
—— —— phosphorus pentachloride on, 
429. 
—— mixed ethers of, 1138. 
monochloro-, 429. 
Quinoline, and its derivatives, 756. 
bases formed by the addition of 
haloid ethereal salts to, 1050. 
-—— bases, process for preparing dye- 
stuffs from, 798. we 
—— compounds, 944, 
—— derivatives of, 1048, 
—— -—— method for the synthesis 
of, 1050. 


1548 


Quinoline derivatives, synthesis of, 1198. 
ethobromide, action of nascent hy- 
drogen on, 1051. 
ethoxy-, 1049. 
metachloro-, and its derivatives, 
1196. 
—— paradibromo-, and its derivatives, 
757. 
the ammonium bases derived from, 
1357. 
trichloro-, synthesis of, 1050. 
a-Quinolinecarboxylic acid, and its salts, 
185. 
B-Quinolinecarboxylic acid, a-chloro-, 
ahd a-ethoxy-, 1020. 
Quinolinemetacarboxylic 
derivatives of, 1197. 
Quinolinemethyl hydride, physiological 
properties of, 474. 

Quinolinequinol, 1371. 

Quinolinequinone, and its derivatives, 
1370. 

Quinolines, methylated, condensation- 
products of, 335. 

Quinone, action of acetic chloride on, 
430. 

— action of various substances on, 


acid, some 


—— derivatives, 58. 
— diiodo-, 431. 
—— tri- and tetra-chloro-, 431, 
Quinonechlorimide, dibromo-, prepara- 
tion of, 594. 
diiodo-, 431. 
trichloro-, 431. 
Quinone-dianilide, mono- and di-chloro-, 
431. 
Quinonedimethylanilinimide, trichloro-, 
’ 695. 
Quinone-dimethylanilide, diiodo-, 431. 
Quinonehydrodicarboxylic acid, and its 
derivatives, 834. 
Quinonephenolimide, dibromo-, 594. 
Quinones, constitution of, 429. 
Quinonimide hydrochloride, trichloro-, 
431. 
Quinophthalone, Traub’s, 335. 
Quinoterpene, 1191. 
Quinovie acid, and its derivatives, 1191. 
Quinovin group, 1191. ‘ 
Quinovite, 1191. 
Quinoxalines, 1052. 


R. 


Radiant heat, influence of, on the grow- 
ing parts of plants, 626. 

Radiant matter spectroscopy, 241. 

Radiation, energy, and temperature, 
relation between, 249. 
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Radiation spectra, infra-red, 1. 

Rails, testing of, 520. 

Rain collected at Rothamsted, ammo- 
nia, chlorine, and sulphuric acid in 
209. 

Rain-water, ammonia in, 104, 

Rainfall, influence of, on the wheat 
crop, 206. 

Ralstonite, 265. 

Rays of high and low refrangibility, 
separation of, 241. 

Red clover, American, 920. 

Reductions with zinc and ammonia, 
some, 301, 665. 

Refractory earths, influence of titanic 
acid on the fusibility of, 784. 

Refuse, nitrogenous, manurial value of, 


Rennet, Blumenthal’s prepared, 535. 
ferment from the seeds of Withania 
coagulans, 535. 
Resacetophenone, 66. 
Resin essences and oils, 843. 
Resins, red, known as dragon’s blood, 
462. 
Resorcinol, action of aniline on, 591. 
—— —— benzaldehyde and of acet- 
aldehyde on, 597, 598. 
chloral hydrate on, 598. 
—— diazobenzene hydrochloride 
on, 1146. 
mononitroso-, ethereal salts of, 
1003. 
oxide, and nitro-, 1139. 
—— trinitro-, derivatives of, 1004. 
Resorcinols, nitro-, 174. 
Resorcinolsulphonic acid, a- and v- 
amido-, 1354, 1355. 
Resocyanin, constitution of, 736. 
Respiration in a superoxygenated atmo- 
sphere, 911. 
—— influence of, on elimination, 91. 
Respiratory combustion, by yeast-cells, 
857. 
Retene, 1040. 
Retistene-fluorene alcohol, 1040. 
Retistene-glycollic acid, 1040. 
Retistene-ketone, 1040. 
Retistene-quinone, 1040. 
Retort furnaces with gaseous fuel, 509. 
Rezbanyite, a new mineral species, 266. 
Rhabdite, in the Cranbourne meteorite, 
417. 
Rhabdophane and scovillite, identity of, 
827. 
Rhodium, a compound of, 400. 
salt, a new, 660. 
Rhdonite, artificial production of, 164, 
565. 
from Vii, 164. 
Rhodope, trachyte region of, 414. 
Rice culture in Japan, 672. 
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Rice, Peruvian (Chenopodium Quinoa), 
cultivation of, in Austria, 769. 
system on which, may be used in 
brewing, 235. 
Richellite, a new mineral species, 1102. 
Ripidolite from Mont Blanc, analysis 
of, 403. 
Rivers, sewage-contaminated, self-puri- 
fication of, 932. 
Rock from the Volcano Yate, 
analyses of, 973. 
Rocks, decay of, geologically considered, 
567. 
—— of Noyang, analyses of, 972. 
of the Yellowstone Park, analyses 
of, 28. 
supposed pre-Cambrian, of St. 
David's, 411. 
Roemerite, 269. 
Roots, composition of, 861. 
of various plants, influence of the 
amount of soil on the development 
of, 626. 
Rosa centifolia, flowers of, analyses of, 
97. 
Rosanilines, possible number of homo- 
logous and isomeric, 739. 
Roseo-salts, relation between luteo-salts 
and, 1093. 
Rosin spirit, two butyltoluenes occur- 
ring in, 300. 
Rosolic acid, as an indicator, 691, 869. 
—— salts and ethers of, 1339. 
Rotation, left-handed, determining, with 
the Scheibler-Ventzke-Soleil _polari- 
scope, 691. 

Rubeanhydric acid, so-called, 1109. 

Rubellan, 1105. 

Ruficoccine, 84. 

Rum, formic acid in, 378. 

Ruminants, effect of copper on the orga- 
nism of, 474. 

Russian petroleum, researches on, 936. 

Rutile, conversion of, into ilmenite, 
1104. 

— from the itacolumite of Edge 
Hill, Pa., 270. 

Rye grain, contribution to a knowledge 
of, 532. 

—— manuring experiments with, 103. 

—— meal, separation of wheat meal 
from, 376. 


and 


8. 


Saccharic acid, antimony derivatives of, 
424. 

Saccharimeters, new observation tube 
for, 1219. 

Saccharin, 171. 
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Saccharin, action of sodium-amalgam 
on, 574. 

— liquors, purification of, 645, 

91. 

Saccharogen, 914. 

Saccharometers, half-shadow, facilita- 
ting the use of, 1236. 

Saccharose, formation and accumula- 
tion of, in the beet, 476. 

—— physiological functions of, 345. 

Saculmic acid, 923. 

Saculmin, 923. 

Safflorite from Schneeberg and Bieber, 
1098, 1099. 

—— and spathiopyrite, identity of, 405. 

Safrole, and its constitution, 1338, 1339. 

Sagvandite, 564. ‘ 

Sails, methods used by fishermen for 
“barking” and in other ways pre- 
serving, 800. 

Sainfoin, experiments with, at Grignon, 
1883, 1070. 

Salicin, synthesis of, from synthetical 
helicin, 439. 

Salicyl orcinol ether, and its derivatives, 
312. 

Salicylaldehyde, action of zine chloride 
on, 1164. 

Salicylethylene nitrophenol ethers, 436. 

Salicylic acid, action of, on starch, 233. 

action of phenyl phosphate 
on the sodium salt of, 326. 

— — action of phosphorus oxy- 
chloride on the neutral potassium 
salt of, 325. 

— —— boiling points of the ethereal 
salts of, 897. 

detection of, in dietetic sub- 
stances, 372 
——- in beer and wine, 778. 
influence of, on alcoholic fer- 
mentation, 764. 
a-metamido-, action of ben- 
zoic chloride on, 308. 

Salicylphenol, and its derivatives, 311. 

Salicylresoreinol, and its derivatives, 
311. . 

ether, and acetyl-derivative, 311. 

Saline solutions, cohesion of, and of 
their admixtures, 1251. 

freezing point of, 1248. 

very dilute, electric conduc- 
tivity of, 881, 882. 

Salt as manure, 866. 

Salt solutions, molecular volumes of, 658, 

—— — normal, specific gravity of, 
144. 

Salt works of Giraud in France, 513. 

Saltpetre, Chili, rubidium, cesium, li- 
thium, and boric acid in, 968. 

—— effect of, on the growth of pota- 
toes, 361. 
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Saltpetre (potassium nitrate), deposit 
of, at Cochabamba, Bolivia, 1271. 

Salts, certain, comparative nitrifying 
action of, 1417. 

——— containing water, dissociation of, 
and relation of the dissociation to the 
molecular volume of the combined 
water, 952. 

—— curves of solubility of, 807. 

—— decomposition of, by water, 807. 
dehydrating action of, 1251. 
densities of solutions of, 251. 
heat of hydration of, 803. 

—— hydrated, electrolysis of, 654. 
melting points of, 3. 

— neubal relative absorption of, in 

the human stomach, 193. 

of ammonium, the amines, the 
alkali metals, and the alkaline earths, 
physiological action of, 348. 

—— of bivalent metals, freezing points 
of solutions of, 808. 

—— of the alkali metals, freezing points 
of solution of, 701. 

— solubility of, 887. 
in water at high tempera- 
tures, 254. 

various, 
effect of, 924. 

—— water of crystallisation of, 806. 

Samarskite, analysis of, 111. 

—— from Berthier Co., Quebec, 894. 
Sanitation of large towns and value of 
the refuse matter from them, 642. 
Santonous acid, products of the decom- 

position of, 327. 

Saponetin, 334. 

Saponin, and its acetyl-derivatives, 463. 
from Saponaria officinalis, 332. 
position of, in the roots of certain 

plants, 847. 

—— products of decomposition of, 334. 

Sarcosine, 994. 
anhydride, and its salts, 994. 
formation of urea from, 1394. 

Sarcosine-mesouric acid, 1129. 
bromo-, 1128. 

Sarcosine-uric acid, 1128. 

“ Seab,” in potatoes, 1419. 

Scales of temperature and molecular 

weights, 804. 

Scapolite and plagioclase minerals, 

chemical resemblance between, 567. 
group, 566. 

Scatole, synthesis of, 458. 

—— transformation of, into indole, 458. 

Schists, crystalline, of Kaiserberg, in 
Styria, 412. 

Schreibersite, in the Cranbourne meteo- 
rite, 417. 

Schweizer’s solution, 957. 

£ -ovillite, a new phosphate of didymium, 


comparative nitrifying 
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yttrium, and other rare earths from 
Salisbury, Conn., 26. 

Scovillite, and rhabdophane, identity 
of, 827. 

Sea-mud, 106. 

—— —— manuring with, 867. 

Sea-water, influence of the salts of, on 
fresh-water animals, 620. 

—— physical properties of, 889. 

—— solid and gaseous constituents of, 
31. 

Secondary amines, action of sulphonic 
chloride on, 285. 

Seed tubers, effect of drying, on the 
yield of potatoes, 624. 

Seeds, effect of drying on the germina- 
tion of, 629. 

—— of forest trees, mineral constituents 
of, 353. 

of Leguminose, occurrence of citric 
acid in, 1304. 

—— of various sizes, plants from, 352. 

—— ratio of nitrogen to phosphoric 
acid in, 1404. 

relation between chemical meta- 
morphosis and transformation of 
forces during the germination of, 
1207. 

valuation of, 200. 

Selenium minerals, from Cacheuta, 406. 

Separators (cream), comparison of, 1447. 

Serradella at various ages, composition 
and digestibility of, 206. 

Sesame seed, properties of, and beha- 
viour of, in the animal system, 852. 

Savres blue, manufacture of, 644. 

Sewage, methods used for the disposal 
of, 642. 

use of carbolic acid in the disin- 
fection of, 697. 
utilisation of, 1418. 

Sewage-contaminated rivers, self-purifi- 
cation of, 932. 

Sewer slime, manurial value of, 107. 

Sheep, urine of, 1204. 

Shellac, refining of, 380. 

Silage, 864. 

—— changes which take place in the 
conversion of hay into, 772. 

composition of, 770. 

Silent discharge, action of, on oxygen 
and nitrogen in presence of chlorine, 
710. 

—— — compounds obtained by means 
of gas batteries and, 1242. 

Silesian farm without cattle, 636. 

Silfbergite, 409. 

Silica, artificial pseudomorphism of, 
895 


—— estimation of, in ores, 493. _ 
—— function of, in the vegetation of 
maize, 201. 
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Silica, importance of, in the culture of 
oats, 1211. 
soluble, preparation of, 958. 
vitreous and ordinary amorphous, 
1258. 
Silicates, artificial production of, 564. 
quantitative separation of potash 
and soda from ferric oxide, alumina, 
lime, and magnesia in, 110. 
Silicon fluoride and hydride, spectra of, 
649 


— —— heat of formation of, 1246. 
—— temperature of solidification 
of, 817. 
— line spectra of, 242. 
Silken goods, process for finishing, with 
amber, 799. 
Silkworms, development and nutrition 
of, 1202. 
—— in their different stages, analyses 
of, 668. 
—— Japanese (Bombyx mori), develop- 
ment and nutrition of, 667. 
Silver chloride, action of light on, 1238. 
—— bromide, and iodide, action 
of bromine and iodine on, 393, 556. 
displacement of chlorine by 
bromine in, 1245. 
compounds, with, 8, As, and P, 
156. 
—— cyanide, detection of, 118. 
reactions with, 118. 
electrochemical equivalent of, 
1089. 
extraction of, from ores by means 
of sodium thiosulphate, 1084. 
—— ferricyanide, reactions with, 118. 
—— ferrocyanide, reactions with, 118. 
—— iodide, dimorphism of, 16. 
relation between the pressure 
and the temperature of transforma- 
tion of, 1260. 
—— nitrate and ammonia, 261. 
reaction between mercuric 
cyanide and, in presence of ammonia, 
168. 
—— nitrite and ammonia, 157. 
—— nitrocyanide, 168. 
—— permeability of, to oxygen, 961. 
—— toughening, in the melting crucible, 
1445 


— 
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Sinapic acid, and its salts, 1387. 

Sinapine, investigations on. I. Sinapic 
acid, 1387. 

Skim-milk, estimation of the fat in, 
1435. 

— — utilisation of, 534. 

Skrivanoff’s cell (pocket form), 881. 

Slag, basic, crystalline appearance of, 
1085. 

—— process for the recovery of, 1226. 

Slags, formation and use of, 1226. 
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Slags, phosphatic, utilisation of, 783, 
12:3 


Sleepers, solution for the preservation 
of, 1233. 

Smaltine from Schneeberg, 1100. 

Soap analysis, 223. 

Soap varnishes, 648. 

“Soda caustique,” Renz’s, 1088. 

—— industry, notes on, 643, 1442. 

—— quantitative separation of, from 
ferric oxide, alumina, lime, and mag- 
nesia in silicates, 110. 

Soda-lime, preparation of, 639. 

Sodium, a new microchemical test for, 
366. 

——alcoholate, heat of dissolution 
of, 4. 

alcoholates and sodium salts of or- 
ganic acids, action of carbonic oxide 
on mixtures of, 38. 
heats of formation and dis- 
solution of, 142. 
arsenite and arsenate, behaviour 
of, with indicators, 869, 870. 
bicarbonate, preparation of, 712. 

—— calcium carbonate from the crude 
soda solution of Leblanc’s process, 
1442. 

carbonate, artificial, history of the 
preparation of, from common salt, 
16. 

—— chlorate, pyroelectricity of, 3. 

— chloride as a manure, 926. 

electrolysis of, 541. 

—— and its industrial appli- 
cations, 248. 

— fluorides, heat of formation of, 
546. 

—— hydrogen carbonate, estimation 
of, in presence of normal carbonate, 
869. 

— hydroxide, estimation of small pro- 
portions of, in presence of large quan- 
tities of carbonates, 869. 

—— —— preparation of, 15. 

malonic ether, action of ethyl- 
a-bromisovalerate on, 423. 

mercaptide, action of sulphur on, 
1282. 

—— nitrite, commercial, 514. 

—— nitrosophenol, preparation of, 1003. 

—— polysulphides, 1260. 

—— stannate, analysis of, 498. 

—— sulphate, formation of, in bricks, 
127. 

—— —— heat of dissolution of, 4. 

—— —— maximum solubility of, 556. 

sulphites, normal and acid, heats 
of solution of, 803. 

—— thiosulphate, dimorphism of, 819. 

Soil, arable, assimilation of the organic 
matter of, 208. 
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Soil, behaviour of zinc salts with plants 
and in the, 1408. 

—— chemical changes in, 633. 

— effect of water holding sodium 
cbloride and zine sulphate in solution 
on, 856. 

—— influence of a crop and shelter on 
the physical properties of, 922. 

—— influence of artificial manures or 
the physical properties of, 210. 

influence of the amount of, on the 
development of roots of various 
plants, 626. 

of barley plots, nitrogen in, 687. 

—— of bean plots, nitrogen in, 687. 

—— of clover plots, nitrogen in, 687. 

—— of root plots, nitrogen in, 687. 

sandy, manuring with kainite and 
bone-meal, 868. 

— some of the changes which the 

nitrogenous matter in, experiences, 


—— temperature in relation to the air 
temperature, 357. 
which had been removed from its 
original position and subsequently re- 
placed, fertility of, 773. 
Soils, analysis of, 921. 
arable, estimation of phosphoric 
acid in, 871. 
assimilability of the phosphoric 
acid in, 868. 
at Rothamsted, nitric acid in, 
357. 
— certain, in Japan, examination of, 


—— chemical study of, 677. 
— different, rich in humus, and their 
behaviour with water, 632. 
heavy, raw, how to bring, into cul- 
tivation, 1412. 
micro-organisms in, 486. 
of experimental fields at Rotham- 
sted, determinations of nitrogen in, 
and bearing of the results on the 
question of the sources of nitrogen of 
our crops, 682. 
of experimental mixed herbage 
plots, nitrogen in, 690. 
—— of experimental wheat plots, nitro- 
gen in, 685. 
—— of Melilotus leucantha and white 
clover plots, nitrogen in, 688. 
—— phosphates in, 1424. 
thermal conductivity of, 923. 
use of gypsum and its mode of 
action as a dressing for, 1418. 
Soja bean,!notes on, 918. 
Solar rays, influence of, on the tempera- 
ture of trees, 917. 
temperature, approximate estima- 
tion of, 211. 
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Solid bodies, perfect elasticity of, 255. 
substances, solubility of, in water 
at various temperatures, 1090. 
Solids and liquids and gases, a new rela- 
tion between, 256. 
determination of the density of, 
by means of the sp. gr. bottle, 213. 
influence of pressure on the tem- 
rature of volatilisation of, 252. 
Soluble substances in dilute solutions 
and water, attraction between, 1065. 
Solution, nature of, 253. 
thermal effect of, 1244. 
Solutions, dilute, electrical conductivity 
of, 1241. 
Solvents, general law of freezing of, 
952. 
Sorbin, action of cupric hydroxide on, 
1112. 
Sorgho-sugar making in America, 699. 
Sorghum halepense, cultivation of, 921. 
Sowing, effect of depth of, on the germi- 
nation and growth of plants, 1404. 
Spark-spectra emitted by metallic ele- 
ments under varying conditions, 801. 
Sparteine and its derivatives, 337. 
Spathiopyrite and safllorite, identity of, 
405 


Specific gravities of several organic 
compounds at temperatures near their 
melting points, 1089. 

of normal] salt solutions, 144. 

—— heat of mellite, 1244. 

volumes of saturated and unsatu- 
rated alkyl salts and hydrocarbons, 8. 
of some double chlorides, 


956. 
of liquids, 147, 1252. 
Spectra, infra-red, 1. 
radiation, of metallic 
vapours, 1237. 
of silicon fluoride and hydride, 
649. 
ultra-violet spark, emitted by me- 
tallic elements, and their combinations 
under varying conditions, photo- 
graphic investigations of, 137. 
Spessartite, artificial production of, 410. 
Sphene, artificial production of, 565. 
Spheroidal state, 957. 
Spice, champion, 865. 
Spices, examination of, 642. 
Spirit, artichokes a source of, 526. 
—— preparation of, 132. 
Spyrogyra, albumin in, 343. 
Splenic fever, inoculation against, with 
Pasteur’s protective lymph, 914. 
Spodumene from Dakota, 23. 
Sprouting of grain, chemical changes in- 
duced by, 200. 
Stables, Stassfurt salts as absorbents in, 
491. 
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Standard soap solution, 1072. 

Stannate of soda, analysis of, 498. 

Stanno-platinic compounds, 823. 

Stannous salts, estimation of, by potas- 
sium chromate, 1078. 

selenide, action of hydrochloric 
acid on, 19. 

—— sulphide, action of hydrochioric 

acid on, 18. 
telluride, action of hydrochloric 
acid on, 19. 

Starch, action of acetic anhydride and 

acetic chloride on, 420. 
dilute acetic acid on, 284. 

—— —— dilute hydrochloric acid on, 
721. 

—— behaviour of, in the presence of 
inorganic and organic acids, 36, 574. 

—— behaviour of, towards gases, 1250. 

—— estimation of, in food, 930. 

—— iodine reaction of, 576. 

—— manufacture of, 1234. 

from maize, 528. 

—— potato, preparation of, 134. 

—— relation of red colouring matter of 
the phanerogams to the migration of, 
1402. 

— soluble, 36. 

— varieties detected by the swelling 
process, 370. 

Starch-grains, chemical nature of, 575. 

Starch-paste and swollen starch, differ- 
ence between, 576. 

Starch-sugur, occurrence of, in a com- 
mercial raspberry-juice, 778. 

Starches, &c., estimation of moisture in, 
927. 

Stature, influence of, on the interchange 
of matter and energy, 1393. 

Stearic acid, amido-, 89. 

Stearocutic acid, 859. 

Stearoxime, 1115. 

Stearyl chloride, 1126. 

Steel, analyses of, 1231. 

—— castings, evolution of gas from, 
787. 

—— modern processes for the manufac- 
ture of,and the properties and methods 
of testing these materials, 519. 

—— new method of estimating carbon 
in, 1427. 

so-called burning of, 935. 

Stephanite, crystal of, from Wheal 
Newton, 405. 

Sterile soil from California, 486. 

Stibnite from Japan, 22. 

Stomach, human, alteration of cane- 
sugar in, 91. 

relative absorption of neutral 
salts in, 193. 

Stone, artificial, preparation of, 379. 

—— fruit, ratio of flesh to stone in, 477. 
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Stonework, process for preserving and 
colouring, 880. 

Stony concretions in animals, 348. 

Stratiotes aloides, constituents and pro¢ 
perties of, and its use as a manure, 
108. 

Straw, aérobic and anaérobic fermenta- 
tion of, 1412, 1413. 

—- effect of high farming on the 
amount of nutritious matter in, 772. 
Straw-litter and peat-litter, composition 

of, 1418. 

Strontia process, recovery of sugar by, 
133. 

Strontia-sugar, production of, from 
molasses, by Scheibler’s process, 
1236. 

Strontium compounds, recovery of, 
394. 

—— hydroxide, preparation of, 712, 
1224. 

—— monosaccharate, table of the solu- 
bility of, in water at different tem- 
peratures, 134. 

oxysulphide, 1263. 

—— separation of, from calcium, 497, 
1077. 

—— sulphate, process for working up, 
1225. 

—— solubility of, in acids, 813. 

Strychnic acid, 188. 

Strychnine, a product of the action of 
potassium permanganate on, 188. 

behaviour of, in the animal orga- 
nism, 188. 

conversion of brucine into, 88. 

ethyleyanide, 338. 

—— solubility of, and preparation of 
some of its salts, 187. 

Styphnic acid, derivatives of, 1004. 

Styrene dibromide, orthonitro-, 66. 

——dibromo-, action of bromine- 
vapour on, 603. 

—— orthonitro-, action of sulphuric 
acid on, 66. 

—— paranitro-, and its dibromide, 604. 

Styrolene, metanitro-, and its dibromide, 
1175. 

orthonitrochloro-, and orthamido- 
chloro-, 1030. 

Suberin, 860. 

Sublimates, apparatus for obtaining, 
364. 

Subsoils at Rothamsted, nitric acid in, 
357. 

Succinic acid, di-isonitroso-, and its salts, 
584. 

—— chloride, action of phosphorus 
pentachloride on, 40. 

Succinimide, derivatives of, 1115. 

Succirubra bark, natural and renewed, 
analysis of, 919. 
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Sugar, action of carbonic anhydride on 
calcareous solutions of, 419. 

— analysis, 502, 503. 

—— distribution of, in beet, and the 
position in the beet of the mean 
amount of sugar, 766. 

—— estimation of, in beetroot, 642. 

— in pure aqueous solutions, 
1219. 

— examination of, 1219. 

—— factories, use of magnesium sul- 
phite and ferric chloride in, 939. 

improvements in the manufacture 
of, 1235. 

—— recovery of, by the strontia pro- 
cess, 133. 

—— refinery, working of, 791. 

— refining of, by means of concen- 
trated acetic acid, 790. 

— separation of, from molasses, 133, 
527, 1447. 

sorgho-, making in America, 699. 

—— Steffen’s process for obtaining, 
from molasses, 1235. 

Sugar-cane, researches on, 1212. 

Sugars, action of cupric hydroxide on, 


some reactions of, 778. 

Sunflower-seed cake as fodder for milch 
cows, 483. 

Sunlight, action of, on water and oil 
colours used in dyeing and printing, 
700. 

Sulphamineparapropylbenzoic acid and 
some of its salts, 456, 457. 

a- and 8-Sulphaminephthalic acid, de- 
rivatives of, 320. 

Sulphanilazocumenol, potassium salt of, 
1147. 

Sulphides, conversion of, into sulphates, 

092. 


formed by pressure, influence of 
repeated compression on the amount 
of, 959, 
Sulphonie acids, amido-, 
acetyl-derivatives of, 1024. 
derivatives, action of chlorine on, 
1127. 
Sulphoparahydroxybenzoic acid and its 
salts, 446. ‘ 
a- and 8-Sulphophthalic acid and its 
salts, 320. 
Sulphorthotolylazometacresol, 902. 
Sulphur, action of, on oxides, 959. 
atomic refraction of, 149. 
—— compounds, certain, action of 
potassium permanganate on, 151. 
_ volatile organic, analysis of, 
1215. 
—— crystallisation of, 889, 1254. 
—— estimation of, in organic com- 
pounds, 500. 


aromatic, 


INDEX OF SUBJECTS. 


Sulphur, estimation of, in pyrites, 
492. 
experiments to combine sulphur 
with, 1255. 
—— from the fumaroles of Montecito 
in the Island of Ischia, 1099. 
octohedral, solidification of, 390. 
oxychlorides, heat of formation of, 
250. 
— red, 391. - 
salts derived from phosphorus tri- 
sulphide, 555. 
Schaffner and Helbig’s process for 
the recovery of, 228. 
superfused, duration of the solidi- 
fication of, 553. 
solidification of, 389. 
Sulphuric acid, action of, as a manure, 
775. 
—— — as a manure, 926. 
—— — density of, 1256. 
— —— dilute, electrolysis of, 654. 
estimation of, in presence of 
organic matter, 109. 
—- —— formation of, in the lead 
chambers, 698. 
— — Japanese, lead-chamber de- 
posit from, 392. 
loss of nitre in the manufac- 
ture of, 1222. 
— manufacture of, 126. 
—— free from arsenic and 
selenium, 126. 
—— from pyrites in America, 
1082. 
-—— in America, 230. 
Sulphurous acid and its salts, titration 
of, 776. 

— anhydride, compounds of, 1256. 
in the air of Lille, 710. 
chloride, conversion of, into disul- 

phur dichloride, 1255. 
Superphosphate as manure, 867. 
Superphosphates, a cause of the differ- 

ences noticed in the estimation of, 

639. 

—— action of, on the soil, 1071. 
analysis of, 1426. 
estimation of phosphoric acid in, 
1424. 
influence of, on the quality of the 
yield, 360. 
—— retrogression of, 1214. 
use of, 925. 
Syenite, Biellese, presence of yttrium 

in the sphene of, 158. 

Sylvie acid, and the hydrocarbon from 

it, 1364. 

Synthetical mineralogical studies, 565. 
Syntonin, 1388. 
Syssiderite of Atacama, analysis of the 

rocky portion of, 414. 
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Syssiderite of Lodran, geological his- 
tory of, 417. 


A 


Tachylyte of the Western Isles of Scot- 
land, 570. 

Tale, alteration of, into anthophyllite, 
272. 

—— pseudomorphous after magnetite, 
273. 

Tannic acid, oakbark, 321. 

Tannin, acetylisation of, 1178. 

— action of air on solutions of, 1438. 

~— and oak-bark tannin, behaviour of, 
towards various reagents, 1355. 

—- estimation of, 696, 1438. 

extracts, examination of, 931. 

function of, in plants, 628, 1209. 

hemlock-, and some of its deriva- 
tives, 1025. 

in hops, behaviour of, towards the 
albuminoids in malt, 527, 

oak-bark-, 1439. 

Tannins, bark, and some of their deriva- 
tives, 1025. 

Tartar emetic, substitute for, in dyeing, 
796. 

Tarturic acid, estimation of, 372. 

—— from erythrol, attempt to ob- 
tain, by electrolytic oxidation, 297. 

—— —— trustworthiness of Berthelot 
and Fleurier’s method for the estima- 
tion of, 371. 

—— glucoside, synthesis of, 1304. 

Tartronamide, 1124. 

Tartonic acid, derivatives of, 1123. 
— —— from glycerol, attempt to ob- 
tain, by electrolytic oxidation, 297. 

Tellurium, reactions of, 663. 

Tellurous anhydride, compounds of, with 
acids, 1256. 

Temperature, effect of, on the electro- 
motive force and resistance of bat- 
teries, 243. 

—— influence of, on the rate of certain 
reactions, 1295. 

—— radiation, and energy, relation 
between, 249. 

—— regulator, 656, 883. 

— scale of, 804. 

Temperatures, constant, in the soil, in- 
fluence of, on plants, 916. 

Tephroite, 972. 

Terebic acid, and some of ite derivatives, 
459. 


Terebilic acid, chloro-, and some of its 
salts, 460. 

—— —— derivatives of, 459. 

Terephthalaldoxime, and its ethyl- and 
acetyl-derivatives, 581. 
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Terephthalamidine, and its salts, 1158, 

Terephthalic acid from isobutylbenzoic 
acid, 1010. 

Terephthalonitrile, derivatives of, 1157. 

Terpene, from isoamylamine, synthesis 
of, 1190. 

Tertiary alcoholic iodides, some reactions 
of, 167. 

—— amyl compounds, vapour-density 
of, 1119, 

Tetracetamidodihydroxyphenylquinol, 
309. 

Tetracetamidodihydroxyphenylquinone, 
309. 

Tetracetylphenolglucoside, 439, 

Tetradecylene bromide, 1108. 

preparation of, 571, 

Tetradecylidene, 1108. 

Tetrahydrazoresorufin, 1334. 

Tetrahydroanthracenecarboxylic acid, 
330. 

Tetrahydronaphthalenedicarboxylic acid 
(88), synthesis of, 907, 908. 

so — aaa temas acids, 


Tetrahydroquinaldine, and its deriva- 
tives, 183. 
Tetrahydroquinolinemetacarboxylic 
acid, 1197. 
Tetrahydrorthohydroxyquinaldine, and 
its derivatives, 1374. 
Tetrahydrorthomethoxyquinaldine, 
1374. 
Tetrahydroxamylidene - phosphonium 
iodide, 1119. 
Tetrahydroxethylidene - phosphonium 
iodide, 1119. -~ 
Tetrahydroxybenzene, nitramido-, 58. 
Tetramethoxydiamidodiphenyl, and its 
derivatives, 1330. 
Tetramethylallylalkine, 1114. 
Tetramethylamidobenzene, 1320, 
Tetramethylammonium cyanide, and 
double salts of silver cyanide with, 286. 
—— —— and its salts, 338. 
Tetramethylbenzene, 44. 
and thiocarbimide and thiocarb- 
amide of, 1320. 
Tetramethylbenzidine, and its deriva- 
tives, 747. 
Tetramethyldiamidodiphenylamine, oxi- 
dation of, 597. 
Tetramethyldiamidotriphertylmethane, 
orthonitro-, 1315. 
Tetramethyldiethylparaphenylammo- 
nium iodide, 178. 
emer meme 539. 
etramethy ee ine, moniodo-, 1290. 
Tetramethyleu phonamide, 285, 286, _ 
Tetramethylthionaniline, and its salte, 
1141. 
Tetramethyluric acid, 1310, 
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Tetraphenylethane, 1934. 
unsymmetrical, 326. 
Tetrethylallylalkine, 1114. 
Tetrethyldiamidotriphenylmethane, 
orthonitro-, and its amido- and colour- 
base, 1316. 
Tetrethylsafranine, 539. 
Tetric acid, and its homologues, 41. 
Tetronerythrin, 196. 
Teucrin, action of nitric acid on, 332. 
Thallium dihydrogen pyrophosphate,397. 
Thapsia resin, 46v. 
Thapsie acid, and its salts, 461. 
Thebaine, and its derivatives, 1201. 
Thenardite, and preparation of the arti- 
fivial variety, 969. 
Thermic substitution constants, law of, 
883. 
Thienyl, 586. 
Thioaldehyde, oxidation of, 294. 
Thiocarbamidazobenzene, 1149. 
Thiocarbamide, compounds of, with 
metallic salts, 1017. 
Thiocarbimides, action of, on amido- 
acids, 907. 
Thiocarbonates, volumetric estimation 
of carbon bisulphide in, 1077. 
Thiocyanates, estimation of, 501. 
Thiodilactylic acids, 1298. 
Thiodiphenylamine, and its derivatives, 
595, 1156. 
Thioeosin, 1025. 
Thiofluorescein, 1025. 
Thiohydracrylic acid, 1299. 
Thioisophthalamide, 1157. 
Thiolactic acids, and their salts, 1298. 
Thiomolybdates, 161, 1268. 
Thiophene, artificial formation of, and 
its derivatives, 45. 
chloro-, and iodo-derivatives of, 
1130, 1131. 
condensation-products of, with 
aldehydes, methylal, and benzyl 
alkohol, 1000. 
derivatives, nitration of, 1314. 
group, 45, 586, 1130. 
homologues of, 586, 1131. 
—— iodonitro- and dibromodinitro-, 
1314. 
series, isomerism in, 1131. 
simple condensation-products of, 
586. 
Thiophenecarbexyiic acid, 46. 
Thiophenenitrile, 46. 
Thiophenesulphonic acids, 45, 1133. 
derivatives of, 1130, 1133. 
Thiophenie acid, 46. 
Thiophthalic anhydride, 1025. 
Thiosulphuric acid, estimation of, 492. 
time of existence of, in aque- 
ous solution, 554. 


Thioterephthalamide, 1158. 
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Thiotolene, and di- and tri- bromo-, 
1132. 
Thomsenolite, 265, 716. 
Thoria, separation of, from the other 
oxides, 111. 
Thorite of Arendal, 406. 
Thymodialdehyde, 57. 
Thymol, derivatives of, 56. 
Thymol-chloral, 187. 
Thymoparacrylic acid, and its methyl- 
derivative and salts, 57. 
Thyroid gland of men and oxen, chemi- 
cal constituents of, 1060. 
Timbers, solution for the preservation 
of, 1233. 
Tin, antimony, and arsenic, qualitative 
separation of, 777. 
—— bromine compounds of, 1265. 
brucine as a test for, 498. 
Tinplate, estimation of lead in, 1078. 
Tissues, determination of the rate of 
consumption of oxygen in, by means 
of the spectroscope, 1391. 
Titanates, artificial production of certain, 
564. 
Titanic acids, gelatinous modification of, 
1093. 
— influence of, on the fusibility 
of refractory earths, 784. 
oxide, separation of alumina, ferric 
oxide and, 640. 
Titanium, atomic weight of, 395. 
double fluorides and oxyfluorides 
of, 264. 
monosulphide, 1093. 
Tobacco fat, 173. 
manuring of, 362, 490. 
smoke, wax-like body from, 173. 
stems from Virginia, analysis of, 
99. 
Toluene, action of methylene chloride 
on, 1312. 
—— —— the induction spark on, 1243. 
— bromiso-orthodiamido-, 1143. 
—— chloronitro-, Wachendorff’s, 1133. 
——- purest, of commerce, sulphur com- 
pound in, 46. 
—— tetra- and hexa-hydrides, from 
resin essences, 844. 
Toluenedisulphonic acid, parabromo-, 
and its derivatives, 70. 
Toluene-orthosulphinic acid, paramido-, 
and its salts, 454. 
Toluene-orthosulphonamide, paramido-, 
and parachloro-, 73. 
Toluene-orthothiosulphonice acid, par- 
amido-, 454. 
Toluene-parasulphinic acid, orthamido-, 
and its salts, 454. 
Tolueneparasulphonamide, orthamico-, 
and its derivatives, 72. 
—— orthochloro-, 72. 


Tolueneparathiosulphonic acid, orth- 
amido-, and its salts, 453. 


Tolueneparasulphonic acid, orthochloro-, 
73 


Toluenesulphamine, 454, 455. 

Yoluic acid, nitro-, from nitro-meta- 
isocymene, 46. 

Toluidine, nitro-, action of ethylene bro- 
mide on, 1142. 

(m. p. 91°5°) prepared from 
liquid dinitrotoluene, 1316. 

Toluidines, action of cyanogen on, 1141. 

Toluquoinoxaline, and its salts, 1053. 

Toluquinoline, derivatives of, 1198, 
1199. 

Toluquinone, tribromo-, action of potas- 
sium hydroxide on, 175. 

Toluylaldehydes, and their derivatives, 
1161. 

Toluylenediamine, 1316. 

Tolyldiphenylcarbinolmetacarboxylic 
acid, 323. 

Tolyldiphenylmethane, 322. 

Tolyldiphenylmethanecarboxylic 
322. 

Tolylstibine, and its derivatives, 1135. 

Tolylthiobiuret, and its acetyl-deriva- 
tive, 1140. 

Topaz from Maine, U.S., 27. 

Trachyte of Gleichenberg, action of 
water containing carbonic acid on, 
569. 

region of the Rhodope, 414. 

Trees, influence of solar rays on the 
temperature of, 917. 

Triacetonealkamine, 
1290. 

Triacetonamine and 
1290. 

Triacetonine, 1290. 

nitroso-, 1290. 

Triacetylformamidil, 723. 

Triacetyl-triamidophenol, 309. 

Tribenzoylmesitylene, 1000. 

Tribenzoylmethane, 64. 

Tribromhydrin, crude, a monobromo- 
glycol obtained by the saponification 
of, 57. 

Tricaleium phosphate, preparation of, 
£92. 

Tricaprylamine, 985. 

Tricarbopyridinic acid, and its salts, 758. 

Triethoxy benzaldehyde, 68. 

Triethoxybenzoic acid, 68, 1043. 

Triethoxyphenylpropionic acid, 68. 

a- and f-Triethylesculetic acid, and 
their ethyl salts, 68. 

Triethyldaphnetic acid, and its ethyl 
salt, 1042, 1043. 

Triethylgallic acid, and its salts, 1335. 

Triethylpyrogallocarboxylic acid, 1335. 

Trihydroxydimethylpurin, 997, 998. 


acid, 


preparation of, 


its homologues, 
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Trihydroxyoleic acid, and its salts, 
239. 

Triisobutylphenylguanidine, 1010. 

Trimesitinic acid, and its salts, 758. 

Trimethylazobenzeneammonium iodide, 
1149. 

Trimethylene-derivatives, 1154, 

Trimethylene-ring, existence of, 992. 

Trimethylamine aurochloride, 286, 577. 

Trimethylenediamine, and its salts, 1289. 

Trimethylenedicarboxylic acid, and its 
anhydride, 992. 

and its ethyl salt, 832. 

and vinylmalonic acids, identity 
of, 992. 

Trimethylenediethylalkine, 1115. 

Trimethylenemonocarboxylic acid, and 
its derivatives, 832. 

Trimethylenetetracarboxylic acid, and 
its salts, 1300. 

Trimethylenetricarboxylic acid, and its 
salts, 992, 1300. 

Trimethylhydroxethylammonium _hy- 
droxide, 1202. 

Trimethyl-leucine, periodide of, and the 
action of silver hydroxide on, 425. 

Trimethylpiperidine, iodo-, 1291. 

Trimethylpropylphenylammonium _io- 

ide, 1006. 

Trimethylquinaldine, 1375. 

Trimethyluric acid, 1309. 

Trimethylvinylammonium hydroxide, 
1202. 

Trioctvlamine, 984. 

Trioxymethylene, 170. 

Triparacresyl phosphate, 1338. 

Tripheny] phosphate, trinitro-, 1338. 

Triphenylamidomethane, action of halo- 
gens on, 1033. 

and its derivatives, 1031, 1032. 

Triphenylcarbinolcarboxylic acid, 323, 

Triphenylethane, 837. 

Triphenylethylamine, and its hydro- 
chloride, 1031. 

Triphenylguanidine, action of ethoxalyl 
chloride on, 1159. 

Triphenylmethane, 
of, 1031. 

—violet derivatives of, 606, 749. 

Triphenylmethane - anhydrocarboxylic 
acid, 323. 

Triphenylmethanedicarboxylic acid, $23. 

Triphenylmethyl bromide, reactions of, 
1030. 

—— thiocyanate, 1030. 

Triphenylmethylamine, 899. 

Triphenylmethyl-aniline, 1031, 1033. 

nitroso-, 1031. 

Triphenylmethylaniline-sulphonic acid, 
1032 


amido-derivatives 


Triphenylmethyl-benzylamine and its 
hydrochloride, 1031. 
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Triphenylmethyl-paratoluidine, nitroso-, 
1032. 


Triphenylmethyl-toluidines, 1032. 

Triphenylphosphine oxide, nitro- and 
amido-, 1180. 

Triphenylthiocarbamide, 1321. 

Tripropylphenylguanidine, 1008. 

Tritochlorite ? 24. 

Tubes, coloured, for Nesslerising, 1072. 

Tungsten compounds, reduction of, 559. 

estimation of, 1429. 

—— iron and steel, composition of, 
1231. 

Tungstoborates, new, 1266. 

Turf fibre as cattle litter, 105. 
Turkey-red dyeing and printing with 
alizarin, abridged process for, 1236. 
oil, composition of, and its 

modes of action, 238, 946. 
Turquoise found at Alexandria, 269. 
Type metal, analysis of, 1429. 


U. 


Ulmin, natural and artificial, morph- 
ology and chemistry of, 923. 

Ultra-violet absorption spectra of albu- 
minoids, 242. 

spark spectra emitted by metallic 
elements and their combinations 
under varying conditions, photogra- 
phic investigations of, 137. 

Ultramarine, in a fine state of division, 
similarity of the behaviour of, to that 
of metallic sulphides in the colloida 
state, 147. ’ 

Umbelliferone, 1174. 

Uranium compounds, 825. 

mineral from Moss, and on the 
occurrence of uranates generally, 
1102. 

—— nitrate or acetate from residues, 
397. 

Urea and inorganic salts, excretion of, 
with the urine under the influence of 
an artificially increased temperature, 
1394. 

estimation of, 122, 507. . 
formation of, from sarcosin, 1394. 

—— poisonous action of, 1398. 

Uric acid, constitution of, 426, 1310. 

—— —- derivatives of, 996, 1128, 
1308. 

Urinary pigment, a, 1059. 

Urine, alkaline bismuth solution as a 
test for glucose in, 1433. 

detection of mercapturic acid in, 
1395. 

dog’s, estimation of chlorides and 
chlorates in, 1423. 
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Urine, elimination of hypophosphites by, 
1058. 
—— estimation of iodine in, 1423. 
estimation of the total nitrogen in, 
1440. 
excretion of urea and inorganic 
salts with, under the influence of an 
artificially increased temperature, 
1394. 
extraction of indogitin and indi- 
rubin from, 1059. 
hemialbumose in, 854. 
influence of intellectual activity on 
the elimination of phosphoric acid by, 
1394. 
— occurrence of glycerolphosphoric 
acid in, 1058. 
of cows and sheep, 1204. 
— partially oxidised sulphur in, 
347. 
proportion of incompletely oxi- 
dised phosphorus contained in, 913. 
—— source of hippuric acid in, 1057. 
Volhard’s volumetric estimation of 
chlorides in, 1424. 
Urobilin, febrile, 197. 
Uroerythrin, 198. 
Urohematin, and Harley’s, 197. 
Uromelanin, 1060. 
Urorubin, 1059. 
Uvitonic acid, formation of, from pyru- 
vic acid, 759. 


V. 


Valeric acid, a-isonitroso-, 42. 

Valero-betaine, derivatives of, 425. 

Valerolactone, occurrence of, in pyro- 
ligneous acid, 1118. 

Vanadates of the alkali-metals, prepara- 
tion of, 395. 

Vanadic acid, sulphur-derivatives of, 
1269. 

Vanadio-molybdates, 561. 

Vanadio-tungstates, 562. 

Vanadio-vanadico-molybdates, 714. 

Vanadio-vanadico-tungstates, 715. 

Vanadium, diffusion of, in the mineral 
and vegetable kingdoms, 159. 

Vanillin and dimethylaniline, condensa- 
tion-product of, 1316. 

preparation of, 1343. 

Vapour, arising from electrified surfaces 
of liquids, electrical neutrality of, 
243 


Vapour-densities, determination of, by 
gaseous displacement under low and 
variable pressures, 886. 

Vapour-density apparatus, 956. 
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Vapours evolved on heating iron, &c., 
at atmospheric pressures, spectrosco- 
pic examination of, 801. 

Variolite, at Hausdorf, in Silesia, 408. 

Vasculose, 858. 

Vaugnerite at Irigny (Rhone), 405. 

Vegetable acids, part played by, in 
causing the turgescence of cells,1064. 

— extracts, estimation of amides in, 
1438. 

—— fibres, method of imparting the 
appearance of silk to, 799. 

juices and extracts, detection of 
asparagine and glutamine in, 373. 

—— estimation of ammonia 
in, 373. 

— organisms, poisonous effects of 
arsenic, zinc, and lead, on, 1407. 

— tissues, behaviour of, towards 
gases, 1250. 

constituents of, 858. 

—— —— nature of the guses contained 
in, 670. 

Vegetables used as food in Japan, and 
analyses of them, 674. 

“ Vegetaline,” 1088. 

Vegetation, influence of weather on, 
856. 

Verdigris, adulteration of, 1236. 

Vermilion, explanation of the wet pro- 
cess for the manufacture of, 964. 

Vesuvian, decomposition-products of, 
566. 

Vicia fabe, occurrence of vicin in, 1405. 

Vicia villosa, cultivation of, 769. 

Vicin, occurrence of, in broad beans 
(Vicia faba), 1405. 

Vine diseases and their remedies, 481. 

Vinegar, testing for free sulphuric acid 
in, 215. 

Vines, manuring, 103. 

— sulphuring of, 629. 

Vineyards, artificial manures for, 637. 

manuring of, 1421. 

Vinyl bromide and tribromide, action 
of benzene on, in presence of alumi- 
nium chloride, 753, 754. 

—— methyl ether, dichloro-, 1282. 

Vinyldiacetonalkamine, 1291. 

Vinyldiacetonamine, 1291. 

Vinyldiacetonine, 1291. 

Vinylmalonic acid, and its derivatives, 
295. 


and trimethylenedicarboxylic 
acid, identity of, 992. 

Viola-quercitrin, a new glucoside, 1191. 

Vitreous humour of the human eye, 
albuminoids in, 198. 

Volcanic ashes from the last eruption of 
Krakatoa, 415, 


Voleanoes of Northern California, 
Oregon, and Washington, 28. 
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Yolhard’s volumetric estimation of the 
chlorides in urine, 1424. 

Voltaite, 1103. 

Voltameter, weight, for measuring elec- 
tric currents, 654. 

Voltzine, crystallised, 1101. 

Volume, change in, on melting, 1089. 

Volumes, law of smallest, 12. 

Volumetric analysis, 213. 

Vulpie acid, derivatives and constitu- 
tional formula of, 841. 


W. 


Water, absorption of, by flower petals, 
1403. 
absorption spectrum of, 701. 
analysis, the ammonia process for, 
696. 
attraction between soluble sub- 
stances in dilute solutions and, 1065. 
colour of, 259. 

— distilled, electrical conductivity of, 
1241. 

—— estimation of organic matter in, 
369. 

—— holding sodium chloride and zinc 
sulphate in solution, effect of, on the 
soil and on plants, 856. 

— microscopic examination of, for 
organic impurities, 221. 

of a thermal spring in the Island 
of Pantellaria, analysis of, 1105. 

of the Danube above Vienna in 
the year 1878, chemical composition 
of, 122. 

—— of the new mineral springs at 
Freyersbach, composition of, 1274. 
— plants, constituents and proper- 

ties of some, 108. 

— solvent action of, on: zinc, and 
effects of drinking water contami- 
nated with zinc, 878. 

suspended matter in, 117. 

Waterproof materials, preparation of, 
379. 

Waters, peaty, self-purification of, 781. 

potable, prothistological examina- 
tion of, 369. 

Weeds in soils, 211. 

Weight of a body, method of correct- 
ing, for the buoyancy of the atmo- 
sphere when the volume is unknown, 
13, 

Wheat, American, composition of, 1404. 

chaff, digestibility of, and the 
changes which it undergoes by dif- 
ferent methods of preparation, &c., 
772. 
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Wheat, continuous cultivation of, at Wo- 
burn, 482. 
—— crop, influence of rainfall on, 206. 
experiments with, at Grignon, 
1883, 1068. 
—— germinated, chemical examination 
of, 1087. 
Indian, 355. 
manuring experiments with, 103. 
meal, separation of, from rye 
meal, 376. 
starch, elementary composition of, 


White iron, decomposition of, by heat, 
1444. 

—— lead manufacture, 1232. 

Wine, analyses of, 645. 

analysis, 1432. 

—— chemistry of, 131, 1445. 

—— detection of artificial 
matters in, 370, 502. 

Bordeaux red in, 370. 

—— ——sulphurous anhydride in, 
1440. 

—— the colouring matter of 
Campechy wood in, 502. 

estimation of acetic acid in, by 
distillation with steam, 641. 

—— alum in, 1077. 

—— —— free tartaric acid in, 501. 

—— —— magenta and tannin in, 1432. 

—— — sugar in, by Febling’s solu- 
tion, 502. 

—— tartaric acid in, 504. 

—— —— the dry extract of, 1432. 

examination, 131, 501. 

—v— inferior, improvement of, by addi- 
tion of the husks of superior grapes, 
938. 

—— plastered, 233, 646. 

—— —— potassium tartrate in, and 
estimation of tartaric acid, 372. 

reaction of ashes from, 642. 

—— red, manufacture in Germany, 

130. 

reduction of extractive matter by 
clearing of, 938. 

salicylic acid in, 778. 

—— souring of, 646. 

— Tyrolese, 1883 vintage, ettractive 
matter in, 130. 

yeast, cultivated, 1399. 

Wines and other vegetable and animal 
products, presence of manganese in, 
879. 

clouding and fining of, 233. 
free from artificial colouring matier, 
presence of arsenic in, 526. 

—— from Anjou, analyses of, 646. 

—— of Médéah, analyses of, 1086. 

—— from Palestine, &., analyses of, 
646. 


colouring 
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Wines from sugar, 1086. “= 
—— Lorraine, examination of, 181). 
—— preservation of, 130. 
—— testing for free sulphuric acid in, 
215. 
Winter flax, cultivation of, 921. 
Withania coagulans, “ rennet” ferment 
from the seeds of, 535. 
Wollastonite, artificial produetion of, 
564, 1262. 
-——— from Sardinia, 270. 
Wood cellulose, manufacture of, 1451. 
—— colour mordants for, 379. 
constituents of, 860. 
decayed, chemical changes in, 477. 
—— elementary composition of certain 
kinds of, with a calorimetric investi- 
gation of their combustibility, 477. 
products of the dry distillation of, 
at low temperatures, 788. 
Woody fibre as fodder, 864 
test for, 118. 
—— tissues, chemical composition, of 


Wool-dust, examination of, 637. 
Wool washing works, utilisation of the 
waste waters from, 783. 
Wornmseed oil, 1363. 
action of the haloid acids on, 
1363. 


x. 


Xanthine, bromo-, 467. 
Xanthoquinic acid, 86. 
Xenotime from Norway, 1101. 
Xylene, orthodibromo-, and orthodi- 
chloro-, 1000. 
tetrahydride, from resin essences, 
844. 
Xylenes, 1000. 
coal-tar, English and Scotch, 898. 
three, in coal-tar, analytical esti- 
mation of, 1431. 
Xylic acid, bromo-, 1347. 
Xylide, aceto-, 737. 


Y. 


Yarns, bleaching, 1234. 

Yeast, action of air on, 989. 

—— fermentative strength of, in distil- 
lery mash, 939. 

— cells, effect of the presence of 
certain organic substances on the 
respiratory combustion, 857. 

influence of alcohol, and sulphuric 
and salicylic acids on, 476. 
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Yeast,*pressed, preparation of, 132. 

— — utilisation of malt combings 
in the manufacture of, 790. 

— sowing, the favourable tempera- 
ture for, 789. 

— strong, preparation of, 789. 

— testing of, 931. 

Yttrium, presence of, in the spenhe of 
Biellese syenite, 158. 


Z. 


Zeolites in the dolerites of Chaux-de- 
Bergonne (Puy-de-Déme), 829. 
—— production of, in the cold, 405. 
Zephroite, artificial production of, 164. 
Zine amalgam, position of, in electro- 
potential series, 382. 
arseniferous, purification of, 962. 
— atomic weight of, 256. 
blende from Cornwall, Lebanon 
Co., Pa., 266. 
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Zinc, detection and estimation of, in 
presence of iron, 367. 
—— electrolytical deposition of, 933. 
electro-plating, with nickel, 231. 
from pyrites residues, 788. 
from Sagor, 1231. 
—— in drinking water, 697. 
—— iodide, sp. gr. of, 394. 
—— isobutyl, boiling point of, 1117. 
salts, behaviour of, with plants and 
in the soil, 1408. 

solvent action of water on and 
effects of drinking water contaminated 
with, 878. 

—-— verification of the atomic weight 
of, 815. 

Zinc-ethyl, action of, on amines and 
phosphines, 985. 

Zincammonium compounds, manufac- 
ture of, and their technical applica- 
tion, 1232. 

Zircon, disintegration of, 821. 

from the itacolumite of Edge Hill, 
Pa., 270. 


ERRATA IN VOL. XLIV. 


Page Line 

733 in the Abstract ‘‘ Mononitroresorcinol,” read “ mononitro- 
soresorcinol”’ for “ mononitroresorcinol”’ throughout. 

785 15 from bottom, for “ Freih” read “ vy. d. Pfordten.” 


ERRATA, VOL. XLVI. 


Page Line 

164 17 from top, Sor “ Zephroite” read “ Tephroite.” 

168 18 ,, bottom, ,, “ A white, opaque, and silky crystalline 
precipitate” read “ A white, opaque 
and a silky, crystalline precipitate.” 


257 . « o » “Trimethylamine” read “ triethyl- 
amine.” 
781 13 ,, top, ,, 8286 read 82°85. 
is 16 ,, bottom, ,, “ coal of” read “ cannel coal of.” 
- _ s “ » “cannel coal of ” read “ coal of.” 


882 15 ,, top, » L “ Compt. rend., 89,” read “ Compt. 
” 8 ,, bottom, ,, rend., 98.” 

1156 _ ” »» “ by its complete insolubility in boiling 
alcohol” read “ as it crystallises from 
its solution in concentrated nitric 

acid, whilst the 8-compound remains 
i dissolved.” 
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